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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 ,  M c K I L L I G A N

School  of  Afpl icd Scicncc.  Uni \ ' f rs i t r -  ( i ) l logc ol  Soulhcrn OuccnsLrn(I .  P O. Dar l ing I Ic ighls.
TooNoombr.  OId.1150

R(dtd l l  l lu\ 1931)

Data are irom lour nesls observed prior to incubation and a differenl two from ncubation through
chrck independence. The breeding male Intermedrate Egret is est imated 10 spend 22 per cent more
l ime at the nest than the fema e, due lo him spending tw ce as long there during pre-incubation, on
average. The sexes made the same number ol feedlng visi ts, but lhe lwo males regurgitated 15.2 and
8.0 per cent more food boluses than the r females- The male's high level of pre' incLrbal ion nest
al lendance, while sometimes lesslhan 100 percent, is seen as a n ecessary d efence againsl cuckoldry
and nest st ick theft.  The single chick was brooded and guarded longer than the brood of two. At both
nests leeding sessions became signif icantly shoder after the chicks converted luly to direct leeding.

INTRODUCTION

Biparcn ta l  carc  o f  thc  young is  normal  p rac t icc
amonp r rdc ids  (scc  spcc ics  rcv icws in  Ihncock
and Kush lan  198.+) .  bu t  thc rc  i s  l i t t l c  in fo rmat ion
on thc  invcs t rncn t  o l  t imc and energy  t )y  the  scxes
in  the i r  b rood.  G lads tone 's  (1979)  p rcd ic t ion  o f
ncar lv  cqua l  paren t r l  inves tment  by  male  and
fcrnalc monogamous. colonially nesting birds is
supportcd fol arclciris by Werschkul (1982) in his
studv of thc I-itt lc Bluc He(on Egretto uterulee
and Van Vcssem ancl Draulans (198(, in their
studv of thc Gra! Heron Ardea cinerea.
Wcrschkul did not. ho$'ever. measure investment
beyond incubrtion. antl ncithcr study comparecl
tlrc amount of food brought to the rest b)' the
sc  xcs .

This study of thc Australasian subspccics of thc
Intermecljate Egrct Egrcrtc intermedia plutnifera
followcd ncsting cvents from nest building to
indcpcndcncc  o f  ch icks .  The use o f  markcd
parents of known scx and marked young allowcd
a compilrison of the parental bchaviour of the
scxcs  and the i r  ind iv idua l  con t r ibu t ions  to  rear ing
the brood and to feeding each chick. Thc dcvclop-
mcnt. bchaviour and food intarke of the chicks arc
dcscr ibcd  in  Par t  I  (McKi l l igan  1990a) .

METHODS

Two lntcrmcdiate Eglet nests (Ncst I and Ncst
2) wcrc observed from thc coinplction of thcir
clutches unti l the fleclged young lcft thc hcronry.
spann ing  19  Novcmbcr '1987 to  23  Fc t r ruary  19813.
At a different heronry, in 1988. thrcc ncsts (3. 4
and 5), wcrc obscrvcd florn about 0(nX) 1800 h
on each o f  I  I  and  l3  Novcmber  and one (Nest  6 )
on  13  November  on ly .  to  ga ther  da ta  on  prc -
i l lcubation behaviour. Thc aclults at Ncsts l. 2. 3
and rl wcrc uniclucly rnarked by propell ing a missile
soakcd in acrylic paint ol1 to tl lcir plumagc using
a blowpipe fronr a hide. This proccdurc only dis-
tractcd thcm momcntarily. 

' l 'he 
adults at Nests 5

and 6 were identif ied by colour diffcrcnccs and
loral marks. Other aspects of the methods are
dcscr ibcc i  in  Par t  l .

Three aciults attended Nest I init ially. They
wcrc scxcd as a malc and two fcmalcs, thc malc
bcing idcnti l icd by his longcr scapLrlar plumes and
stick-collecting behaviour (Blaker 1969a). This
possible bygyny is describcd by McKill igan and
McConne l l  ( l9 t t9 ) .  On ly  thc  maic  and thc  p r imary
female  incubated  and remained pas t  incubat ion .
Ncs ts  2 .  3 ,  ,1 .  5  and 6  cach had a  malc  and fcmalc
who werc sexed from tlrcir positions in copulation.
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Nes l  I  h r lchcd I l l  t i ru r .  o l  i t s  csss .  $ , i th  the
lirLrrth chick clvins ar about tr"u a"yi, in.l tt '" i tr i,:J(l lsappL'ltIrn{ t)ctwccn l2 antl l. l  cla1,s. Ncst 2
l r i i lC l l ( ( i  l ! ' , . , r  , r  t  ' ,1  l l t rCr .  r . r : t , .  l ru t  (  l r r i k  I
r l t \ r l ) l r | j r r ( ( l  . l ! \ . , 1  l i , U r  t , ,  r r i r t r .  r L r t s .  B r  t l r r
t r t , l  , r i  r r l ' . . 1 1 ; 1 1 1 , ,  , , t  \ r . \ t \ . 1 .  . 1 .  <  ; r r r r l  r , .  , , r r l t
N t r t  I  h r r l  , r n  . l l .  l : r i r l  , , r r  t h .  . . , . , , , t , r  . 1 . , t .
S l l l \ : r q U r I l t l \  \ ' j l | l l  ( \ t  t l t ( . \ ( .  I , ,  r '  n ( . \ t \  h l r t r . j t c r l  l ,
c h i c k ( s ) .

RESULTS
Brccding pltottugL, urtr l  skirt  colottr.s

A l l  ; r r l r r l r .  l r . r r l  w L . l l  . l r r . . l , , l , r . t l  . . . ; r p 1 1 l ; 1 1  , 1 , , 1
P ( ' i t . " r i r t  l \ l u | l t L .  . l I l , l  e l , , I I i r l ( . r l  ! . r l l \ \ . 1  : r  \ l  . t t ) ( .
l . j r l l l r ' r \  u l ) t r l l  e , , r r l r l ; r l s r r  l r t  | t r i s t t l  f l r t ' r . . r r r L r  i r , r
sign of a posl-nuptial nroult torvar-cls t lrc cnrl  of
thc ncstrn-q sc son. as in t l tc Cl l t t lc Egrct Ardu u
t l t l '  t \ [ K i l l j l ; r l  u l n l r l l  , l : r l : r ) .  I  I r <  l , ; r . : r l  r l r l l r ] _
l r l l l t \ , ' l  I , l t L - l ' i l l  r r : r .  r . . c !  r l r r r i r r t  I l r r i  !  i I l ( l  | | t L l l l r ; r

l ] , ' 1 1  
r , ' r . i  r l r (  r i 1 1  \ . ( 1 1 , , \  f l r . .  r . . , i  : , r i . r , .  : r r r l ( l r r r r l l r

l ' (  L  iu l (  n l , l , / r  - \ r l l r , \ \  l l l ( .n  , , f i l r ! (  _ \e l l , i r , ,  1 ,q  11 , i .
l  r r .  t l l !  r l ) i . k r  \ \ ( r (  l l r h . \ . r r i e k . , , l r l  f h , . r n i r i : r j l v
b luc-grecn lo lcs  l rn t l  c i rc r rn r i t rb i t i r l  sk in  lac lcc l
n rorc  s lo \ \ , l v  bu t  wcrc  a l l  vc lk rw rvhcn thc  ch icks
llctlgcd at aboul six *ecks. Thcsc hrecding ci oiLrs
" l  l r i l l  : r r r , l  l , r rc .  r r . . r . .  nnr . : t , . . i re l r  r . c l r l r r te r l  l r r
\ r l l i r l l  \ ( , r l r e r . , l  P , r t e l t . . .  , ' i  r r . l l , , r r .  T h ( .  i r i .  r , , r | \
r L r l ,  $ l l l r  j r  r , : l l , , r r  r r r n e r  r r r . r r . c i n  i r t  1 r 1 ( . 1 ; 1 y i n r  r , i 1 J .
r rnc l  a l l  vc l lo r i  in  thosc  w i th  l i i l l  c l r r tc l i cs .  I t
I ' t t r r n r t  , r  . l i . r i n e t l r  I ' , r l . r  r i l l , , r r  l r r  I l r l  r r r , r t l i r r t
. l i r ! ( .  l l ) r '  l ) | \  l i r \ i l r . l  I ' r l r l  I t : r , l  r r  r ( . d  t i h i l r .  r t r l  . r r r L l
l r l . r \  k  ' :  \ u \  ; r | l , ]  h l r r ,  k r . h  r , , \ . \ .  r . \ \ . r f l  t i , r  , ,  1 .
w l r , i r l r . l r ; r , l  P l . . 1 1 , ' 1 1 1 1 s 1 : 1 n 1 1 1  r ( \ l  l \ . r \  i l r j  t , , f \  l l l c
t r ' \ l  C l t i r | l - ( ( l  r , ,  r L  l l , r r r i . l t  r r | l , 1  t h e  l r l l r .  l  r , r
l ) ro \ \  n  dLr r ing  incubat ion .  Smul l  c i i l fu rcnccs  in
c ( to l r r  l r c l \ \ ' cc l t  cg te ts  d id  no t  appe i t r  to  bc  scx-
l  c l i r l  r r ( l

' f l r c  
rn r r l c  l . r rought  a l l  thc  s t i cks  to  t l l c  ncs t  anc l

I : r \ (  l l t (  t  t , '  l r . i .  r l ' r r r l r l .  r r l r , , 1 r l 1 1 . , . . 1 l l r I  r .  r . x \ . L . l , r
l " r  l ! \ , \  I \ l i r \ e \ l  l \ \  l l i t  5 h \ '  r r . , , l  : r  t r ( r t r l , l r _ r l r , , r . '
(B lakcr  l9 ( r9b ;  i l c l ion  to  inscr t  thcm in to  thc  ncs t .
I I c  co l l cc tcc l  thesc  c lcac l  s t i cks  l rom rnc  grounc l
( in  l9 f i7 )  i rnc l  \ \ ' l r c r  (19S9)  c losc  lo  rhc  ncs t  t rcc .
Ncs t  - l  u r rs  in i t i i r l l v  on l r  h i l l l -bu i l l  anc l  rccc ivcc l  -50
s l i cks  ovcr  t \ r { )  d l tvs . ' l -he  o thcr  ncs ts  rccc ivc r l  0
I t '  l s  . l i ( k ' . 1 ' e r  , l , r r  , l i r r i r r r . :  1 . r . . l . r r i r r l  : r r r . l  l i r r r l l r
\ . 1 r : r r r . L r l  t l t i . k . . r r r L l  r r , l r r l t .  I ' r ' , , r r ! h r  : r  l r . u  . t i L k ,
lo  thc l r  ncs ts  l ron t  nc l i I l t r  aban{1y1" .1  q . . , t t1 "
Lg fc l  Dc \1s .

( opulutiott

O l  thc  tcn  in t rap i t i r  copu la t ions  rccorc lcc i .  th ree
$crc  a t  thc  ha l l -bu i l t  Ncs t  3 .  t \ \ ,o  u t  Ncs t  2  w i th
tlvo i ln(1 tltrce cggs ancl onc caclr lt1 Ncsts.1. -5 ancl( r .  E igh t  copLr la t io r rs  occur rcc l  u . i th in  30  n t inu tcs
o l  l i re  l c lna lc  s  rc t r l rn  to  lhc  ncs t  i tn ( l  lu , .o  a f tc r
1 (X)  minu lcs  h : rc l  c lapscrJ .  

' l ' hc  
n ta lc  o l  Ncs t  2

l r l l ( r n P I e , l  ( \ l t i l n l r i r  L  1  '  I  r  I  I  I  i  I  I  i  ,  ,  |  )  { , n \ 1 .  i ,  l l r , l l t  I l l (
l ( r ) l i r l L  l l l d  l l t (  n t j r l r  i t r  \ ( . 1  I .  I : r t l t  . r i . . t r r r t .
s t rugg led  undcr  thc  in t ruc ie r .  apparcr r l l y  thw i r r l_
lng  t l t c  a t tcmpl .  Thc  Ncs t  2  ma lc  h : rd  a  io rnp lc le
cx t rapu i r  copu la t io l t  w j th  a  fc lna lc  i t t  a  n to rc
d is t i ln t  l l cs t  wh i lc  hcr .  matc  was sc l rch in t  i i t r  a
ncs t  s t i ck .  On scvcr i r l  occas ions  t l rc  n r i t l cs  i i i 'Ncs ls
2 ancl -l 1lcw li1)nt tt leir ncst trcc ro ctrcrc ovcr or
pclclr rvithin a fc\\ '  nlclrcs of thc unirttcrr(lccl
l cnr iL lc  a t  Ncs t .  L  Shc  rcspondcc l  b1 ,c i thc r .s i t t i i rg
on thc  l )cs t  o t  th rca tcn i t r {  thc  approach ing  nra lc .  

-

Tinlc int'(\tnc t b-l 1/rc rcrt,r

Pre- incubat ion .  In  Nests  i . .1 .5  anc l  ( r  rna lcs
i r t t cndcd thc  ncs t  I ro ln  ( r7  100 pcr  ccn t  ( i  :
E2..1')1,) oi thc da1' untl lcnralcs l-1.7-6.1._.1 pcr ccnt
( i  =  l2 ' f , )  (Tab lc  l ) .  The lcnra lc  was lc l . r
Lrl i l ttcnclcd i lt Ncsls -1. -l antl -5 l irI ult to -l- l pcr
ccn l  o l  thc  dav .

T A B I _ t l  I
A l l r n ( l i r n c c  i i t  t h c  I e \ l  l ) \  l h r  \ ( ] \ c \  ( ) l  l n r r r D r c t l i a r c  I : q r c r
. l , r " | | ' t ' r r . I . , r l  .  r , i ,  .  .  t . . r , r j t . , . . .  , ,  . . . . .

( \ c \ r \  1 .  . 1 .  5  u n ( t  6 ) .

' ' ,  . \ l t ( n ( l i t n c c  r l  n (  \ t
r l a 6

Mi, l \ .

(  n r ' , ' s )

9.1 s t)r) ( i
l J  i  t . 1 .7

l t s
()l I

l . l . l l l l J l

l0  l
l t  9

Pos t - i ncuba t i on .  Bo th  t hc  n l i l l c  l t n ( l  l cn t i l l c  a1  Nes t
I  a t t c l l ded  un l i l  t hc  t r vo  su r r . i v i ng  r . o r rng  hcc i rn t c
i nc l cpc r rdcn l  a t  9  i 0  r vccks  l r n r l  r i t  Ncs t l  r r t  l cas t
un t i l  i t s  su r ' \ ' i v i ng  ch i ck  f l ec l gcc l .  l i r r c r . \ l \  wce  t ( s .' l  

hc r c  wc l c  r r o  ob r , i ous  scx - r : c l a ted  d i l l c l cnces  i n
ncs l  a t t c l ] dancc  l n rn t  i ncu l t a l i on  o r t \ l a r c l s .  r v i t h
thc  ovc ra l l i l t l end i l ncc  o l  l hc  n r i t l c  s l i gh l l !  c xceec l -
I ng  t hc  l c rn i r l c  s  i r r  Ncs t  I  l r nc l  t j c c  vc r s l r  iD  Ncs t
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J (Table 1). Gross tl i ffcrcnccs bct\\ 'ccn Nest I
i rn ( l  Nes t  I  in  thc  a t tcndancc  pcrccn tagcs  fo r  thc
-l 7 rvcck stitgc partlv comc fronr nore prolonged
gurlrding i it Ncst l. but also frorr the dis-
prop( ) r t ion i r tc  a l loca t ion  o l  obscrva t ron  t in rc  a t
Ncs t  I  to  thc  ear lv  rvccks  o f  th is  s t  ge .

Itxubatirtg. brooding tud guurdirtl4 hcltuviour
_ l_ f tc rc  

$ .as  sonrc  ovcr l l rp  in  ncs t  l t t cndancc
ciuring carly incubation \\ 'hcn tlrc Inalc brought
ncs t  s t i cks  to  the  lcmale  o I  s in rp l l  sk )od  by  the
ncs t .  l )u t  thc rc i r l t c r  the  In i t t cs  spent  no  more  than
l r  n r inu tc  o r  so  together .  a t  the  change over .  The
nralc ancl fenralc tur nccl/nrovccl the cggs with
i l l )ou t  cqu i i l  f rc i l rLcDcv ( t l r rcc  t in rcs  cach in  Ncs t
l .  and malc  9  t in rcs  und fc r r i i l c  13  t in lcs  in  Ncs t
2) .  rv i th  l l  tu rns  lccordcc l  in  Ncs t  2  in  one c iay .

'I ' lrc 
tclults oi cach scx prolcclccl their chick(s)

f ronr  thc  c lcmcnts  (b roode c l )  by  s i t t ing  and
cnt i r ( r l !  cover ing  i t .  to  l2  da !s  o ld .  and thcn
crouching over it \\ ' i lh wings droopcal urrd hcld
oul sorrc\\ 'hal. Up to lq lnd 2() clavs old thc
ch icks  in  Nest  I  wcre  pro tec ted  thus  in  thc  car ly
rnorn ing .  rvhcn i1  r  a incd  and whcn thc  w inc l  b lcu '
s t rong l \ ' .  Brood ing  cont 'nucd in tc rmi t tcn t ly  \ \ ' i th
thc chick in Ncst I unli l i t \\ 'as 26 clays olcl. When
i t  \ \ ' us  ho t  uc lu l ts  anc l  ch icks  f lu t i c rcd  lhe i r  gu la r
n lcn lb rancs .

Ncs l  a t tcnd lncc  b l  nc lu l ts  $Jrcn  no t  fccc l ing  or
brooc l ing  is  tc r rncd  gur rd ing  rnd  rv rs  sccn  f i rs t
rvhcn the  ac lu l t  s tood on  i t s  nes t  bes ide  thc  ch icks
agcc l  i i -  l1  davs  dur ing  thc  $ , l rmcr  par t  o f  thc  day .
I t  spent  longcr  s tand ing  or  s i l t ing  on  the  nes t
bcs ide  l9  o r  f0 -d i i v  o ld  ch icks .  lnd  as  thcy  grc$
l r r rgcr  anc l  n rorc  impo l tuna lc  in  the i r  looc l
bcgg ing .  i t  pc rchcd Lrp  to  ( r  n r  f rom thc  ncs t .  A l l -
clav gualcling \\ 'as not sccn at Ncst I aftcr thc
chicks rvcrc l9 ancl l0 clavs olcl antl al Ne\t I aftcr
thc chick rvas 2-1 davs olcl. Thc fornrcr t$() \\ 'crc

-guardcd for parl ol ihc dav rrt 25 and 26 days old
but  no t  thc rca l tc r .  whcrcas  thc  s i rg lc  ch ick  i l t
Ncs l  I  hu( l  ln  tc lu l t  in  par t  t imc a t tcnd i lncc  fo r
scver l l  l l ours  o l  thc  day  un t i l  i t  rvas  a l  l cas t  37
c lavs  o lc l .

Thc  In tc rnrcd i i r rc  Egrc t  dc fcndcd i t s  ncs t
against too clo\e irn approach by Catlle Egrets
ancl oncc agii i lrst u Brorvn Goshawk Act:ipiter
frircrrrtrr.r rvhich landcd a fcq,mctrcs a\\"a\'. In the
l i r t t c r  ins tancc  thc  lna lc  cgrc t  f l cw f rom i ts  d is t i ln t
pcrch  to  c r 'ouc l r  ovcr  i t s  29-du ! -o ld  ch ick  w i th  i t s

I 'ABLE 2
Attcndrncr x l  thc nc\ t  bv lhc n l i r lc  an( l  lcnralc Intcfmcdi  tc
Egrc(  f (nn incubl(r (D through l lcdging.  as a pcrccntrgc of

ob\cr \ r t ion t imc (Ncsls I  r rnci  l ) .

"1,  r \ l lcndancc r l  crch \ t rgc
I ' ( rs1-

N . . r l l f i r  B | 1 n . h ( r  I  l . J r i r i
( . .3 wks (>l  wks.  (>7 ! 'ks.

I n c r b r r i o n  ( n d )  < 7  $ k s )  < l 0 w k s )

Nl  r l c

NcJ/ l

M u  l c

[ :c  r l t l c

I ' ]nc  (n l | I l  )

6 l
i l

l s 5 3

5ll
5 l

I  l { l { )

t . 7
.15

I l-r0

5 l

0 i

s67

.l.l
l9

9ii7I  9S0

p lumes ra iscc l  and w ings  par t l y  cx tcndcd.  u t tc r ing
a throaty 'kroo kroo . . . caclr 'kroo' lastinlt
rpprox in la tc lv  1 .5  scconds.  

- l ' h is  
a la r r r r  (o r  th rea t )

ca l l  was  s imi la r  to .  bu t  l css  p ro longcd than.  the
a l : l rm 'k lcow 'o l  the  Cat t l l :  Egrc t .  Thc  ( i t t s l rawk

f lcw o l f  a f tc r  i i  m inu tc  o r  so  w i thoUt  inc idcn t .

Faadirtg behuviour

Fccd ing  v is i t s  occur rcd  f rom (1555 h  to  l l t25  h .
with rrrorc in thc morning tl lan altcr 1200 lt (23 t '.
16  a t  Ncs t  I  anc l  ,3  v .  2 l t  Ncs t  2 )  fo r  thc  a l l -c lay
()bscrvirt ion scssions.

Whcn lccc l ing  -voung ch icks  1hc  Parcn t  s tooc l
on  thc  ncs t  w i th  i t s  hc ld  l<xvc lcc l  to  ho ld  i t s  b i l l
a lmost  vc r t i ca l l y - .  downwl rds .  so  th i l t  i l s  t ip  was
c losc  to  thc  ncs t .  i tLs t  in  f ron l  t l l c  cdgc .  A l tc r
thc  ch icks  wcrc  about  ten  c lays  o lc l .  thc  l ldu l t
hc ld  i t ' s  b i l l  p rogrcss ivc ly  h ighcr  unc l  ang lcd  i t
l css  s teep ly .

A t  bo th  ncs ts  thc . rdu l ts  rcgurg i t | l cd  w i th in  i t
fe rv  minu tcs  o I  wa lk ing  on  t r t  t l t c  ncs t  anc l .  a t  Nes t
i, clclivcrcd tlrcir f ix)d boluscs ovcr pcriocls ranging
flom l 33 minutcs. 

-fhe clrLration o[ [ccditrg
scss ions  le l l  d ramat ica l l y  once thc  adu l ts  s toPpcd
a l l -da ] '  guard ing .  rcduc ing  f ronr  a  mcan va l t l c  { ) l
2 ( r  m inu tcs  w i th  ch icks  up  1( )  20  c lays  o lc l  (n  :  1 ,1 .
SD =  2 l )  1 ( )  6 . .1  rn inu tcs  f ro rn  25  to : l l l  c lays  (n  :
26 .  SD :  3 .7 )  (Wc lch  s  tcs t .  t  :  3 . -1 '1 .  P  <0 .01 .
v :  l 3 ) .
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T A B L E , 1
I ) rst f i l )u l ion of  l ix)( l  r  rong In lcr  nredi i r lc  l t r r  cr  chickr  in Ncsts
I  i rnd I  bv rhc rr r l lc  l l rd lcmulc purcnr\  (scr  tcrr  tor  r r lcrhod

ol  c i r lcuLrr i r r  lhr  jccdinr  \corr)

TABLE 3
I 1 r ( x i  d c h Y c f c ( i  b v  n r r t c : r n d  f c n l t c  t n t e r m c t i i a r c  F g r e t
J)rr ! .nts ro chrL.ks rn \e\ t  I  lnd Nc\ t  I  (pcr  dal .nrr  chicks r igcLl
l { i  l S  ( l r \ \  n  N c \ r  I  l n d  r ( r  l J  d l \ \  i n  N c \ t  l .  b u r  t . f t n n i h c

s u n r  o t  \ h o n c r  o b \ c r \ l t i o n  p c r i o ( l \  t h c r e l f t c r ) .

( ( l i r vs  )
\urnhcr o l . lecdinr  v is i r \  (  rcgurs i tutc\)

o v  m i | l c  b v  t c m r ] r
c h i f k \
( o i l ! \ )

t lo lu. .

b \ :

\o.  r ) l  bolrsc\  l r l rcn t rorrr  lnd
(fccdir rs scofe)

(  l r i c k  |  (  l , i c k  I  C h i c k  l

6 . i . l
t : . 1 1 . 1
: 0 .  t ( l
l i r . :5
.1.1 tl
10. . t9
.1f..17

:l-()9
1 I )  I A I -

,\r'r/ J

l . l

l 6
t.l
l e  i l
I I ) I  A I

l ( r r )
:  (  t 6 )
.r (6)
I  { 9 )
I  ( i i )
r  ( s )
+  ( a )
5  (  l t )

l . l  {16 )

I  ( l )
I  { ' l  )
I  ( 6 )
I  ( l )
I  ( 6 )
|  ( : 7  )

I  ( 7 )
r  ( r )
I  ( 7 )
I  ( 9 )
+  ( 1 0 )
l ( l l )
I  ( 6 )
I  ( l )

1 3  ( 6 6 )

rs (1-r )
r 7  ( + 0 )
1S (l l9)
i N  ( 1 6 5 )

I  ( 6 )
I  ( 6 )

t ( J  ( 65  )
l  l  ( .11)

l5 (-10)
r -  ( l  r l

I  l l  tr l l  lc
I:cntlr lc

I 6 l  \ f u l c
F r  r na l c

Nli t  l

I  r n d  I  N l a l r
I ;cnr t r tc

I  30 \1ulc
Fcr) t i t le

l 1  (  l 9 l )
l s  I  i 7 )

I  ( 6 )
I  ( 6 )

t 7  (  156  )
15  l s )( 3 )

(,r)
(.r)

( 1 5  )

I ' tcding inra.strrtcttt bt nru|c tnd It,tnuIc,

Lach scx na_dc an cclual numbcr ol fcccling
vrsrls (rirnltc l-5 ltcr clar') at both nests. but th;
r r r i r l cs  l cgL l rg l t r t c ( l  n t0 r ' c  food bo luses  than thc i r
n r i r t cs  ( l -5 ' ) ;  n ro rc  l t  Ncs t  l .  f i .0 , )1 ,  a t  Ncs t  2 )
(  l ' ab lc  3 ) .  T l rc  tqo  nra lcs  rc ingcs tcd  uncatcn  f i rod
a l tc r  l i r . c  rcgu lg i ta tcs  anc l  thc  tc rna lcs  a f tc r  1cn .
I )a i l l  v l r ia t io r rs  in  l i r cd  c lc l i vc rec l  by  thc  n ra lc  anc l
lenra lc  c l i r i  no t  fo fm an\  obv ious  pa t te rn .  Thc
lirlget dail l i l l tounts ol i irod dclivcr:ctl to N-csl I
cor fc l l t cd  w i th  t l t c  la rgc l -  b rooc i  iu  t l t i s  ncs t
(McKi l l igan  1990b) .

' l ' hc  
t l i s t r ibu l ion  o l  foo t l  bv  cuch p i l rcn t  rn tong

lhc chicks \\ 'us asscssc(l l iom thi nuntbcr o'i '
l )o luscs  thc  ch ick  a tc  l rom anc l .  n lo lc  accura tc l \ . ,
I t i ' r  , r  . . , ' r r '  l ' . r . . , 1  , , r t  . r I  e . t i r r r ; r l r .  , , l  l t , , u  r t t L t i l t
o l  l f re  bo lus  a  c l t i ck  Iccc i l cd .  i l r  wh ich  s ix  po i l t t s
wc lc  g ivcn  fo r  a  u l to lc  bo lus  anc l  -5  I  po i ; t s  l i ) r
por t io t rs  ( ) f  a  l l r lus  (Tab le  -1 ) .  In  Ncs t  I ,  Ch icks  I
and I rcccir.ctl sinri lar scores rvhcn lcccling on
rcgu lg t l l t cs  I ron t  thc  n r i l l c  lnc l  f c rna lc  p i t ren t .  bu t
( 'h ick  - l  c l i t l  bc t l c r  \ \ ' i t l t  thc  n ta lc  s .  in  th l r l  i t  l cd
hrnr  l l i .3  pcr  ccn t  o l  thc  rna lc  s  bo luscs  sccur ing
27 pcr  ccn t  o i  thc  l i x rc i  in  thcsc .  compar .c r i  w i t i r
l l i .9  pcr  ccn l  ( ) l  the  lcn ta lc  s  t ro luscs  and 20 . - l  pc r
ccn t  o l  lhc i r  lood .

DISCUSSION

Thc n la lc  In te r  n rcd ia lc  Egre t  spcr r t  aDou l  tw lcc
i r s  f l r U \ l t  l l n t L -  l r t  l l ) (  n \ ' \ t . l r r r i I l ;  t l t , . .  1 ' r ' c _ i r r t r r l , ; r l i l r r
l ] L ' l l ( , ( l  i l .  l h L  l \ . n t i l l ( .  r \  , r \ L l . l : l c .  f l t r .  . ( \ c \
sharec l  incub i r t ion .  b rooc l ing  and gu l r rc l ing  thc
!oL lng  lpprox  na tc lv  ec lua l l v .  Thus .  ovcra l l .  t t rc
n la le  mi lv  spcnc l  l l t )ou t  22  pcr  cc r r t  n rorc  t ime u t
l l l l  r ( . t  l l r i  t  I h t  l e n r : r l t  { i t . . l l n | l t ) S : r  l \ l \ ' - i r ) ( u l , i r l l , ) r l
I r ( f r , , , l  i ) l  t c D  r l l r r . l .  B r  \ 1 , | l l r i t : 1 .  \ : r n  V ( . . s \ r 1 1 1  . 1 1 1 . 1
Dr lu lans  (19 f i ( r )  l i runc l  i tboLr l  cqua l  ncs t  u t tcnd-
ltncc bv mllc ancl Icmalc Gr.av Hcnrns ,1r-r1ca
( itcrc?. i lvcragc(l ovcr thc scastjn. I_lrcv cctrrntcci
t l t , .  t t t ; r i , .  i l \  i t l \ \ e n t  \ \ ' l t (  n  , , l t  I \ f t ) l i r  

' ! ( ( l  
\ I | \  k

sc l rch ing .  howc\ 'c r .  rvhcrcas  in  t l te  p rcscn t  s tud \ ,
a l l  s t i ck  scarc l r ing  is  countcd  in  \ \ ' i th  l cs l  l r t t cn( l -
. r t l i .  .  T l l r  l i r l l (  r  i rn l l f  i r \  l t  \ ( r ' | | t : \  r i t , , r (  i r ln l i , l , l  i i r l (
in  i l  s tud) 'o i  ncs t ing  i t rvcs l r rcn t .

I r l  a i r l c u l i r l t n !  I h L  (  ( f { \ j l l a  i  \ \ j \ t  l \ '  l  l l t
brcc t l ing  bv  thJ  scxcs .  Wcrschku l  ( l9 i j2 )  lbund
thirt thc l i)od cncrgv tirrcqonc l)\ '  thc nlir le Litt lc
B lue  .L lc ron  in  f i c , inc iLbat ion  r rcs l  guard ins
r ' \ \ ( c \ l L r l  I h L  t ( | I I i r l \ ' \  ! t ( i t l L I  L n (  r { \  i r t r : t s t r r r r . t i
l n  t l l l l t c l cs  by  a  lac to t  o f  2  o r  3 .  so  l l tu t  t l r c  n l i r l c  s
invcs tncn t  was  n tuch  grc l t t c f  th i ln  l l r c  l cn ta lc  s
Lrp  to  ha tc l r in ! { .  

' I ' h is  
sccrns  l i ke l l  to  apPl t ,  a lso  to

t l i c  In tc rn)ed iu tc  Ig rc t .  Thc  rn l l c  In tc in rcd ia tc
Eglcts' l irod provisioninu of chicks $'ls l l  uD(l l-5
pcr  ccn l  g rc i l t c r  thun t l l c i r  lenu lcs ' .  anc l  i l  th is  i s
l r  re 'a l  t l i f f c rcncc .  i t  wou l t l  lu l thc r  sh i l t  thc  c ' l c rgv
cos t  o l  p i t rc t r t l t l  carc  on  to  lhc  n ta lc .
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Vl r r  Vcsscnr  a r rd  Dr l tL l lns  ( l9 l l f ) ) loL l l ( l  g rc l l t c f
r l r I ia l i ( )D  in  nc \ t  i i t t cD( l i tnce  l rc t t ! ccn  pa i rs  thar r
u i th in  pu i rs .  und th is  lLnd 1hc  sn ta l l  l l L ln tbcr  o l
ncs ls  ( ) l )sc I \ed  Icc l t t i l es  thC ICsLt l t s  o l  thc  PrcSCnt
\ tu ( lY  l ( )  l ) c  iD tc rprc tcc l  \ \ ' i th  caut ion .  Ncvcr thc
lcss .  the  nra lc  I r tcnne( l i l l l e  l -g fc t  d ( )cs  lp i )cur  to
spcDr l  r r ro rc  l in rc  i r l  lhc  ncs t  thun the  Ie l ] ]a lc .  Th is
scr  t l i i l c IcDcc  iD  t in r r '  in \  cs t l l r cn l  \ ccn ts  i tn
i r tescup l rb lc  !onscqucncc  o f  thc  nu lc  s  I r ig l r  l cvc l
( ) l  nc \ l  l t l cn ( l i tncc  i r t  p re  i r )cu l ) i l1 ion .  most  p robab lv
, r i r r t . , l  : , t  . l t r . r t , l i t t .  l r t .  I \ ' r r : r l r '  i r ! . r r r \ l  (  \ l l i r l \ , r r r
c ( )Pu l l r l i ( )n  rvhcn shc  is  l r t  thc  ncs t  and prcveDt ing
s l i ck  thc l l  rvh i le  shc  is  r rbscn t .  L ix t r r r1 ' lL i r  copu l rL
l ion  \ \ lLs  o t )sc rvc( l  iD  lh is  s t r . r t lY  l rD( l  i t  rn lv  l )c  tha t .
; , '  , 1 1  1 1 1 .  t  : . t t l .  I  . ( t  r \ 1 ,  K i l l i i , r r r  l ' r ' r t r . r t  i t  . : ' r t
l ) ( ) len l i i l l l \  iDcrc l rsc  o r  dccrc l l se  a  r l1a lc  s  l t rccd i r t ! l
succcss  l ) )  a  s ig l i l i ca r t t  iunou l l .  T l le  poss i t r i l i t v
lh :11  thc  l c r ] r i r l c  ID tc f rncL l i i l t c  I :g rc t  s  b Iccc l ing
bc l r l r r ioLr i  i s  i r ( l i r l ) t c r l  1o  c \ l ) lo i t  thc  r ra lc  (K |cbs
r rnc l  [ )a r ics  l ( )S+.  p . ]67)  b r  hc l  con l r i t r r r t in ! l  l css
l i ro r l  l i r r  thc  ch icks  ( l cscr \cs  fu r thcr  s tuc l \ .

, ' \ s  in  o thc l  b i t r l  spcc ies  (O ( i rnnor  l9 i l - l ) .  thc
\ r l l r l l ( ' r  I r ) l c rn red i i r l c  Lgrc l  b : -oo t l  u 'as  h roor lcd
l ( )nqcr  th i l l  thc  l i l t r c f  one.  

' I ' h is  
s in l le  ch ick  rvas

l i l ro  g r r r r r l cd  ( in lc rn l i t t cn t l v )  l i r r  iL  k rngcr  l t c r io r l .
poss i t r l r  l r ccausc  i t s  l i ) ( ) ( l  ncc( ls  ucrc  r t to rc  cas i l I
s r r t i s l i c ( l  thuD t l r l ) sc  ( ) f  t \ \1 )  ch icks .  l c rv ing  lhc
I ) i r rc r l \  \ \ ' i th  l i r l c  to  \ l ) l r c .

' f l r c  
t l r i rL l  ch ick  in  Ncs t  I  f cc i  f |o ru  Ie \ \ ' c r  o l  l l I c

bo luscs  l rn t l  rccc i \e ( l  i i  l csscr  sharc  o l  t l l c  l i )od
l l lov i t l c t l  bv  thc  i cn l i r l c  th l in  l \ r rm i ts  rn l l c  purc l t .' l  

h is  iner luu l i t r  occur rc r l  c lu r ing  i rc l i rcc t  f cc t l ing .
houercr .  ln r l  th l rs  secnrs  un l i kc l \  lo  rcsu l t  l r -onr
: r  l r t : r .  I  r  t l t ,  l .  r r i r l L  . , ! . r i r ' l  l , , , l i r r l  r l t i .  i l r i . l
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