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THE BREEDING BIOLOGY OF THE INTERMEDIATE EGRET 

PART 2: PARENTAL BEHAVIOUR AND NESTING INVESTMENT 

BY THE MALE AND FEMALE 

N. G. McKILLIGAN

School of Applied Science, University College of Southern Queensland, P.O. Darling Heights,
Toowoomba, Qld 4350 

Data are from four nests observed prior to incubation and a different two from incubation through 
chick independence. The breeding male Intermediate Egret is estimated to spend 22 per cent more 
time at the nest than the female, due to him spending twice as long there during pre-incubation, on 
average. The sexes made the same number of feeding visits, but the two males regurgitated 15.2 and 
8.0 per cent more food boluses than their females. The male's high level of pre-incubation nest 
attendance, while sometimes less than 100 per cent, is seen as a necessary defence against cuckoldry 
and nest stick theft. The single chick was brooded and guarded longer than the brood of two. At both 
nests feeding sessions became significantly shorter after the chicks converted fully to direct feeding. 

INTRODUCTION 

Biparental care ot the young is normal practice 
among ardeids (sec species reviews in I lancock 
and Kushlan 198-l). but there is little information 
on the investment or time and energy by the sexes 
in their brood. Gladstone's (1979) prediction of 
nearly equal parental investment by male and 
female monogamous. colonially nesting birds is 
supported for ardeids by Wcrschkul ( 1982) in his 
study of the Little Blue Heron Egrcllo rnem/ea 
and Van Vessern and Draulans ( 1986) in their 
study of the Gray Heron Ardea cinereo. 
Werschkul did not. however. measure investment 
beyond incubation. and neither study compared 
the amount of food brought to the nest by the 
sexes. 

This study or the Australasian subspecies of the 
Intermediate Egret Lgreua inrermedia p/11mifera
followed nesting. events from nest building to 
independence of chicks. The use of marked 
parents of known sex and marked young allowed 
a comparison of the parental behaviour of the 
sexes and their individual contributions to rearing 
the brood and to feeding each chick. The develop
ment. behaviour and food intake of the chicks arc 
described in Part I (McKilligan 1990a). 
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METHODS 

Two Intermediate Egret nests (Nest I and Nest 
2) were observed from the completion of their
clutches until the fledged young left the hcronry.
spanning 19 November 1987 to 2'.\ February 1988.
Ar a different heronry. in 1988. three nests (3, 4
and 5), were observed from about 06()()-1800 h
on each of JI and I] November and one (Nest 6)
on 13 November only. to gather data on pre
incubation behaviour. The adults at Nests I. 2. 3
and 4 were uniquely marked by propelling a missile
soaked in acrylic paint on to their plumage using
a blowpipe from a hide. This procedure only dis
tracted them momentarily. The adults at Nests 5
and 6 were identified by colour differences and
!oral marks. Other aspects of the methods are
described in Part I.

Three adults attended Nest I initially. They 
were sexed as a male and two females. the male 
being identified by his longer scapular plumes and 
stick-collecting behaviour (Blaker 1969a). This 
possible bygyny is described by McKilligan and 
McConnell ( 1989). Only the male and the primary 
female incubated and remained past incubation. 
Nests 2. 3, 4. 5 and 6 each had a male and female 
who were sexed from their positions in copulation. 
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Nest I hatched all four of it� C!!!!S. with the 
fourth chick lh·in!! at about 1,,·o dm��1nd the third 
di�.ippc;1ring hct�,·een 12 and I� days. Nc�t 2 
hatched t,,·o out of three eggs. but Chick 1 
di�appcarcd aged four to ,in-e days. By the 
end nf ob�crYation of :\ic�ts J. -L 5 and (1. nnlv 
NL·,t -I had an C!!!!. laid on the second da,;_ 
Sub�cqucntly cach -;;f these four nests hatched-a 
chick(�). 

RESULTS 

l/n•('(fi11g 1J/11111age and skin colours 

,\II adulh had \\'Cl! lkvclopcd ,capular ,ind 
IK'ctural plume, ;1ml elongated crown and nape 
k,1thcr, \\'hich could ,tlso be r.,i�cd. There was no 
�ign of ;1 pust-nupti,tl moult tmvard� the end of 
till' nc,tin!! �ca�on. a, in the Cattle Egret Ardeolo 
ihi., (l\kK-illigan unpub. data). The -basal three
fifths uf the hill \\ a� red durin!! laving ;111d incuba
tion. :ind the tip ,·ell<rn. The \cd areas gradually 
became 111ailL'·\·cllo\\' then orange-yellow by the 
time the chick, \\'ere three \\'eeks old. The initiallv 
blue-!_!rl'Cn lore, and circurnorbital skin fadec.l 
morc\lo\\'h hut \\'ere all n:lhi\\' \\'hen the chicb 
llctl!!ed at ahout ,i, \\'Ceb .. Thc�e breeding colours 
of !;ill and lore, were progres�ivl'ly replaced by 
s111:1II scattered patches of \Tllo\\'. The iris was 
red \\·ith a �·elh)\\ inner margin in prelaying birds 
and all vcll(l\\. in thmc \\'ith full clutches. It 
bccamL' ;1 di,tincth p,tler �Tllo\\' b� the nestling 
stage. The prel:1ving bird lwd a red tibia. rL·d and 
hbck tarsu.., and hlacki�h toes. except for one 
\\·hich had predominantly red legs and toes. The 
red ch,111!.!ed to ,·ello\\'ish and the black to 
bro\\'11 d1(rin!! i11CL1bation. Small dilkrenccs in 
colour hct,,·ccn egrch did not appear to Ix \CX
rl'iatctl. 

1Vcs1 huiltli11g 

ThL' mak hrou!!l1t ,ti! the sticks to the ne,t and 
ga,·c thcm tu hi, i'emale \\ Im placed them. except 
fur t\\'o placed h� him. She used a ·trcmhle-shoq:· 
(Ulakcr Jl)<,lJJi) action tn insert them into the nest. 
l lc cullectcd thc�L' dead sticb from the !!round
(in l9K7) anti \\'ater ( JlJl-(lJ) clo�e tu the nc�l tree. 
Nc,t:, ,,·a, initi,tlh· \lnh h;tlf-huilt and received 50 
�ticb (wer t,vo tlil\·s . . . rhc 01her nesh received 0
l\l 18 '1ick, per tl;i°, during prclaying and laying. 
,\th·anced chick, and adults broul!hl a fc\\· ,ticb 
to their nc,h lrom ne,1rh, · ah,;ndoned Ca1tle 
l:)!_rct 11e,ts. 

Cop11/{//io11 

Of the ten intrapair copulations ren>rdcd. three 
were al the half-built :est J. two at est 2 \\'ith 
two and three C!!!!S and one each at Nests -1. 5 and 
6. Eight copulations occurred \\'ithin 30 minutcs
of the female's return to the nest and two after
100 minutes had elapsed. The male of Nest 2
attempted extrap,1ir cupulation once on both the
female and the male in 1est I. Lich •victim·
struggled under the intruder. apparently thwart
ing the attempt. The r est 2 male had a complete
extr.ipair copulation with .i female at a more
distant nest \\'hilc her mate ,,·as ,e.irchin!! for a
nest stick. On several occasions the males t;f Ne�ts
2 and-+ Ile,,· rrom their ne,t trt.:c to circle o, cr or
perch within a few metres of the unattended
female at . ·est I. She responded by either sitting
011 the nest or threatening thc approaching 111,tle.

Ti111e i11n'sl11H'III hr 1ft1, sl'.rcs 

Pre-incubation. In Ne,h .1, -1. 5 and (i males 
attended the Ill'\! frnm 67-100 per cent (\ = 
82.-1110) of the day and females 1-1.7-<>.1 .-I per cent 
( x = -12'¼,) (Table I). The re male \\'as left 
unattended at Nests .1. -I and 5 for up tn :n per 
cent of the da,·. 

TABl.l·: I 
,\11c11tla11cc· ar ihc 11c•,1 11\ rhc· ,c,,:s Ill lr11c·1mctha1c I �rc'I 
durinµ pH.:-111cuhc1tion ;!'., ;1 pcrl·t...·11t:1!!l' nt uh�L•n;1t1n11 ll!lh.' 

(\:i.:,h 3. -l. � .tllll (1). 

.j ' h 

\tail- 72.S 711.� •1-1.:, 11111 II 
l·,·111:tk "-'· -� I I) .j.j � 1-l.7
( )h,1...·n ;1ti, HI tinh: 

(111111,) I .J-12 I .J-12 I -112 7211

Post-incubation. Both the male and female at Nest 
I attended until the t\\'0 \un·i, in!! \'(Hill!! became 
independent at 9- 111 \\'eek, ;111d ,;t ·Nt.:st '2 at least 
until its \un·ivin!! chick tkd!!ed. after ,ix \\'Cek,. 
There were 110 o'l)\'iou� st.:x-,�ehtlL'd dilkrcnccs in 
ne�t attendance from incubation u11\\';1rtl,. \\'ith 
the overall attcnd;111cc or the m.ile sli!!htlv l'XCc,·tl
ing the female's in Nc,t I ;111d ,·ice �n,;1 in est 
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2 (Table 2 ) .  Gross differences between Nest I 
:rnd Nest 2 in the attendance percentages for the 
}-7 week stage partly come from more prolonged 
!..!_uardin!..!. ;it Nest 2. but also frnm the dis
proportio11; 1t.: allocation of observation time at 
Nest 2 to the early weeks of this stage. 

lnc11l>(l[ing. brooding and guarding hc/1a1"io11r 

Ther.: was some overlap in nest attendance 
during early incubation when the male brought 
nest sticks to the l'cmalc or simply stood by the 
nest. hut thereafter the nwtcs spent no more than 
a minute or so to!..!.ether. at the chan!..!.e over. The 
male and female- turnecl/movecl the eggs with 
about equal frequency (three times each in Nest 
I .  and male lJ times and female I} times in Nest 
2). with 1 1  turns recorclcd in Nest 2 in one day. 

The adults of each sex protected their chick(s) 
from the elements (brnoded) by sitting and 
entirelv coverin!..!. it. to 12 davs old. ;111cl then 
crouch.ing over Tt with wings clrooped and held 
out somewhat. Up to 19 and 20 days old the 
chicks in Nest I were protected thus in the early 
mornin!..!.. when it rained and when the wind blew 
stron!..!.1\--; _ 13rooding continued intermittcntlv with 
the chi�k in Nest i until it was 26 davs old. 'when 
it \\ as hot adults and chicks fluttered their gular 
membranes . 

Nest attendance by adults when not feeding or 
hrondin!..!. is termed ·guarding· and was seen first 
when th� adult stnoc(on its n�cst bes ide the chicks 
aged 8-12 clays during the warmer part of the day. 
I t  spent longer standing or sitting on the nest 
beside 19- or 20-d;iy old chicks. and as they grew 
larger ;1nd more importunate in their food 
begging. it perched up to 6 111 from the nest. All
dav !.?.Uardin!..!. was not seen at Nest I after the 
chkk\ were 19 ,ind 20 days old and al Nest 2 after 
the chick was 2-l clavs nld. The former two were 
guarded for part of the day at 25 and 26 days old 
but not thcrc,tlter. whereas the single chick at 
Nest 2 had an adult in part-time attendance for 
se\·eral hours of the day until it was at least 37 
d,1vs old. 

The Intermediate E!..!.ret defended its nest 
ag,1inst too close an approach by Cattle Egrets 
and once againq a Brown Goshawk /\ ccipi1er 
Ji1scia111s which landed a few metres away. In the 
latter instance the male C!..!.ITt flew from its disl<tnt 
perch to crouch over its 29-day-old chick with its 

TABLE 2 
Attendance at Lhc nest by the male and female l nti:nncdiak 
Egret from irn.:uhation through lkdging. as a p�rccntagc of 

obscrva1ion 1i111c ( :slesls I and 2) .  

N,·s1 I 

Mak 
Fe mall' 
()hscn·ation 

1 i 1 1 1c ( 1ni 1 1 )  

;Vesr 2 

Mak 

FcnwlL' 
Observation 

time ( 1 1 1 i 1 1 )  

]\;cs1li11� 
(<J wk� 

l11rnha1io11 o ld )  

(,-1 -15 
-U ..=;:=; 

I 858 2 -1.,0 

�8 -IS 

53 52 

·' _,(JII 2 ')8(1 

Uranchcr 
( >J wks.
<7 11'b)

').-1 

u 

.) X.1S 

·'·' 
2') 

987 

Fledging 
(>7 \\'ks. 
< 1 0  wks) 

I . I  

0. 7

1-{(,7 

plumes raised and wings partly extended. uttering 
a throaty · k roo-kroo . . '. each ·k roo· lasting 
approximately 1.5 seconds. This alarm (or threat) 
call was similar to. hut less prolonged than. the 
alarm ·krcow· of the Cattle [Qret. The Goshawk 
flew off after a minute or so ,�ithout incident. 

Fccdi11° be//(/vio11r ,� 

Fcedi ng visits occurred from 0555 h to 1825 h .  
with more in  the morning than ,iftcr 1200 h (23 v. 
16 at Nest I and 8 v. :? at Nest 2 )  for the all-day 
observation sessions. 

When reeding young chicks the parent stood 
on the nest with its head lowered to hold its bill 
almost vertically downwards. so that its tip was 
close to the nest. just in from the edge. After 
the chicks were about ten days nld. the adult 
held it's bill progressively higher and angled it 
less steeply. 

At both nests the adults regurgitated within a 
few minutes of w,dkin!..!. on to tl�c 1�cst and. at Nest 
I ,  delivered their food lmluses over periods ranging 
from 1 -83 minutes. The duration of feeding 
sessions fell dranwtically once the adults stopped 
all-day guarding. reducing from a mean value of 
26 minutes with chicks up to 20 days old (n = 14. 
SD = 21) to 6.-l minutes from 25 to -l8 days (n = 

26. SD = } .7) (Welch's test. t = :. .➔➔. P <0.01.
V = 13). 
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TAl3LE .1 
Food dcl in·r.:d lw lllak and klll.ik ln1c:rn11.:dia1c E�r-c t  
par.:nts lo rh1d, i n  :-.:.:,1 I and :-.:.:,t 2 ( p<:r dav for d1irb ,;gcd 
10 -lK d,11·, in :-,/.:,1 I and LO 2-l d,11·, i n  :-.:c-i 2 .  hut from the 

,t;lll of ,honer ,,h,,n·,11ion ·period, thereafter). 

t\g_l-', ot chid,, 
( da, , )  

.\'nt I 

6.).2 
1 2 . 1 1  .• � 
211. 1 1! 
26.2) 
3-LJJ 

-10.3')
-lK.-17
)2 (,\) 
H H,\ I. 
.\'1·,1 2 
-1.2
I l l  

I(, 

2-l 
2'1 - �  I 
TOT,\ ! . 

'\;umb�r ot fl!cdin� \'i�ib ( n.:g.urgitah.:,) 
In· 111ak by k111ak 

2 ( I I ) 2 ( 7 )

2 ( 1 / i )  2 ( 1 2 )  
·' ( h ) 2 ( 7 )
2 (')) -l ( 9 ) 
·' ( i's ) -l ( 1 0 )' (1') -l ( 1 1 )-

-l ((,) ·' ( 6 )
� ( 1 2 )  2 ( -1 )

23 (7(,) 2.1 (66)

( . 1 )  (3)  
' ( () ) ( -l) -

( ,, ) ( 9 )  
2 ( .1 )  t ( > )  
2 (/, )  -I ((,)

X (27 )  K (25 )

f-'<'<'di11g i111·cs1111c111 h_,. 1110/e a11d fe111alc 

Each sex made an equal number of feeding 
\·isit� ( range 2-5 per day) at both nests. but the 
males rc!!Ur!!itated more food boluses than their 
mates ( (� 01.: nwre at Nest I. t{.0'¼, at Nest 2) 
( Tabk '.>). The two males n.: in!!ested uneaten food 
after live re!!urQit,ttes and th� i'cmalcs after ten. 
D,tilv \';iri a t i7rns- in food delivered hv the male and 
fcm,ile did not form any obvious" pattern. The 
larger daily amounts of food ddivered to Nest I 
correla ted with the lar!!er brood in this nesl 
( 1'. lc Killig.in I 990h). 

-

The distribution of food lw cm:h parent anwn!! 
the chicks \\'as assessed t/0111 the number ot' 
boluses the chick ate from and. more accuratelv. 
from a score ba�ed on an estilllate of hmv lll U�h 
of thL· bolus a chick recei\'ed. in which six points 
\\'ere gi\'en for a \\'hole bolus and 5- 1 point» for 
portions of' a bolus (Table -+). In Nest I. Chicks I 
and 2 received s imilar scores when feedin!! on 
regurgitate� from the male and female parent hut 
Chick .1 did bettL'r with the male's. in that it t'cd 
from 2t{.3 per cent of the male\ boluses securing 
27 per cent of the fond in thc�e. compared with 
18. lJ per cent or the female's boluses and 20.-+ per
cent of their food.

TABLL: -+ 
l)i-..tribut ion of food ,1111tHH! lnl\.'.fllh .. 'diat� f -t!n.:l chick, in Nc:,h 
I and 2 hv the mak and t:•mak parents ( ,�•c• Lexi for mc·1!H1d 

of c;liculating the 11:c·ding ,,ore ) .  

l\gc llf Uolu, �o. ol bnlu�c, 1..'<IIL"ll from and 
chirb dcli\'\.: rcd ( fcc•ding ,core) 
(da\'s) 11\': C'hi<.:k I C'hi,·k 2 ( 'hick 3 

.\'e.11 I 

2 1 2  Mak I X  ( -13 ) 2(1 ( h .'i )  1 5  ( -ll l )  
Fcmak 1 7  (-1( 1 )  L\ ( -1 2 )  7 ( 2 1 )

�-62 :\!ale -IX (22'1) .j.j ( \ <17) 
Fc,nak 3K ( I (,:i ) 3S ( 1 77)  

.Vni2  

2 a n d  .J 11.lak 2 ( 6 )  2 ( ,, ) 
Fcmak 2 ( h )  2 ( 6 )

2-�ll :\lak n l 1 5<,1 
ren1ak 2:i ( 1 .,:-;) 

DISCUSSION 

The lllale lntcrmediat<.: Egret �pent about twice 
as much tillle at the nest during the pre-incubation 
period as the female. on avera!!e. The sexes 
shared incubation. hroodin!! anl Quardinl! the 
young approxilllately equally. Thus� overall. the 
male may spend about 22 per cent more time at 
the nest than the female ( assuming a pre-incubation 
period of ten days). 13y contrast. \'all Ve�selll a11d 
Draulans ( 198(1 ) found about equal nest attend
ance by lllale and female Gray Herons /\rdC'a 
cin<'rc>a. avcra!!ed over the season. Thev uiuntcd 
the male as ~absent when on proloriged stick 
searching. IHiwe\·er. whereas in the prc�ent study 
all stick se;1rcl1in!! i, counted in with ne,t attend
ance. The lallL'r ,;pproach see Ills m<HT appropriate 
in a s tudy of nesting inve�tmcnt . 

In  calcul.tting the enerQ<.:ti<.: in\'eStlllcnt in 
breeding by the sexes. We;schkul ( 1982) found 
that the food energy foregone by the male Little 
Uluc I lcrnn in pre-incubation nest guarding 
exceeded the felllale·s Qreatcr ener!!v investlllent 
in gametes by a fa<.:tor t;f 2 or '.> .  so 111:11 the male's 
investment was much !!!'Cater than the i'cmalc\ 
up to hatching. This seems likely to apply also tn 
the Intermediate [Qret. The male lntcrlllediate 
Egrets· fond provisi�rning of chicb wa:, t{ ,111d 15 
per cent greater th,111 their females'. and if thi� is 
a real difference. it would i'urt hL'r shift thL' energy 
cost of parental care on to the male. 
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Van VL·ssem and Drnub1ns ( I lJ8(1 ) found greater 
,·ar ia t ion in  nest a ttendance between pairs than  
wi th in  p,1 i rs .  ,111d th is  and the smal l  n u m be r  of  
nes ts  observed requ ires the resu lts of  the  present 
study to he i n terpreted with caut ion.  Neverthe
less . the male I ntermediate Egret does appear to 
spend 111ore time at the nest than the fema le .  This 
sex d i fference in t ime investment  see111s an 
incsci1pahlc consequence of  t h e  111alc"s high level 
of nest ,1ttemlance ,It pre-incubation. most probably 
, 1 i 111ed i l l  guarding his female against cxtrapair 
copulat ion \\'hen she is a t  the nest and preventing 
stick theft \\'h i le  she i s  abse n t .  Extrapair copula
tion \\'as observed i n  this study and it may he that .  
as  in  the  Cat t le  [gret ( Mc K i l l igan l lJlJOa ) .  i t  can 
pntent ia l ly  increase or decrease a male's breeding 
success bv ii s igni licant ; 1 111ount. The poss ib i l i ty  
that the  female I n t ermedi ate [gret's breeding 
bch;1,· iour i s  adapted to exploit  t�e 111ale ( Kreb\ 
and Davies 198-t. p.267 ) by her contributing less 
food for the chicks descn·es further study. 

/\s i n  other bird species ( O 'Connor 1 98-t ) .  the 
smal ler  I ntermediate lgrct brood was brooded 
longer t han the lan.'.er 0T1 c .  This s ingle  ch ick  was 
alsl; guarded ( i nterTn i t tently)  for a l<;nger period . 
possibly because i t s  food needs were more easi ly 
Sil l is f ied than those of  two chicks.  leaving the 
parents with t ime to spare. 

The th i rd chick i n  Nest I fed from fewer of  the 
lmluscs , 1nd recL·ivcd a lesser share of  t he food 
provided by the  fe111ale than from i ts  male pare n t .  
This i m:qu,il ity ocrnrred dur ing indirect feedi n g .  
however. and thus  see111s u n l i kc lv  t o  result from 
a b i as b�· the female against feeding th is  chick.  
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dcvclop111c·nt of the' d1ick. "·i1h ,pcci:rl reference to ,ihling 
at!_!,!,rc:-i�ion and food intake. ( 'ore/la 14: \ (,2-1 NJ . .  

McK.illis:a11. N .  G .  and \kConnc· l l .  I'. ( l lJX') ) .  b·i,k ricc· 
�uggc�,ting a C<t:--l' of hygyny in the  l n tcrmcdiat� lg.rel 
Lgu-11a i111a111,,dia. 1 \ 11s1. liiril l-\'a1clwr 13: 'JS. '!'! . 

o·co1111nr. R . .I. ( l 'JS-l). ·The C,rowth and Dc,·c\opmc:111 or 
Birds°. (John \V ik,: Chid1<:,tn . )  

Van Vc"c111 . .I. and Dr:tulan,. I )  ( \')i-:C, ) .  '-lot a11e· 11,bncc hy 
rnak :111d k,nak ( ; ra)· 1-krnn,. ). Fil'it! Omi1h. S7: .<-l--l l . 

Wcr,chkul .  D. F. ( l 'JS]) .  Parental i 11,-e,11 1 1c 1 1 1 :  intlucncc or 
11c,1 �uardine; lw the m, 1k Li l l ie Blue I lcro11 Florida 
""'1111:," /hi./ 124: 3..\3- 3-H,. 

na1i,·t· �pccic,. The hook ab.o pro\'ilk:-- cXlL'lhi,·c. hul  \'L'ry 
basic. i11 f 11rr11ati,111 ,,11 lir,t aid :ind sh(lrl-lcrr11 c:1re· nf ,ick. 
i n j 11rcd ,ind orph;tnl'd a11i111:rh. I .till pka,e·d 10 note that the 
au1hur doc, point 0111 1ha1 in the i 11tcrc,1> or all\ animal 
rc,cunl. the assi,1:111ce or c\pcrie·11ccd fo,1..:r L·:1 1crs ,hould he 
,ought at 1hc earliest oppor11111i1,· . 

The �uidc i, n ice\\· rP1111dcd-11ff with a number (If ;rppe·11-
dicc, wi1ieh pro,·ide intor111ali(lll ,,n lc)c!:tl obligation, and tek
phonc 11umbcr:-. and addrL';<,:--l':-. of Stak' and Tcrri1or�· f;n111:1 
� 1 1 1 th1nitic,. Of!.!allization, in,·<ll\'C:d in wildlife rc:--<.:UL' and 
rl'11ahilitatio11 ;1�1d nf ,uppliLr:-.. ()f \'ariou, product:-- mcnt ionL'd 
i11 the text hnally. a u�cful li�t of other rckrL'llL'(':,., i:,., provi<.kd.  
u1H.ll' 1  va,inu, ,uh-hcadi11�,. ft ir tliu:--c who m;1,· wi,h to furthLT 
1 \ tc ir  ktl< >\\' lcdgl' ;rfte·r wl;e· 1 1 in,! their appetite.with this hook. 
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