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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 necessarydefence 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 voung is normal practice
among ardeids (see species reviews in 1 lancock
and Kushlan 1985, but there s little information
on the investment of time and energy by the sexes

in their brood. Gladstone’s (1979) prediction of

nearly equal parental investment by male and
female monogamous. coloniatly nesting birds s
supported for ardeids by Wersehkul (1982) in his
study of the Little Blue Heron Egretta caerulea
and Van Vessem and Draulans (1986) in thair
study of the Gray Heron  Ardea  cinerea.
Werschkul did not. however, measurce investment
bevond incubation. and ncither study compared
the amount of food brought to the nest by the
SCXCS,

This study of the Australasian subspecics of the
Intermediate Egret Egretra intermedia plumifera
followed nesting cevents from nest building to
independence of chicks. The use of marked
parents of known sex and marked voung 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 T (McKilligan 1990a).

METHODS
Two Intermediate Egret nests (Nest T and Nest
2) were observed from the completion of their

clutches until the fledged voung left the heronry.
spanning 19 November 1987 to 23 February 1988,
At a different heronry. in 1988, three nests (3, 4
and 5), were observed from about 0600-18000 h
on cach of I'l and 13 November and one (Nest 6)
on 13 November only. to gather data on pre-
incubation behaviour. The adults at Nests 1, 2,3
and 4 were uniguely marked by propelling a missile
soaked i acrylic paint on to their plumage using
a blowpipe from a hide. This procedure only dis-
tracted them momentarily. The adults at Nests S
and 6 were identified by colour differences and
loral marks. Other aspects of the methods are
described in Part 1.

Three adults attended Nest 1 oinitially. 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 byavny is described by McKilligan and
McConnell (1989). Only the male and the primary
female incubated and remained past incubation.
Nests 2034, 5 and 6 cach had a male and female
who were sexed from their positions in copulation.
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Nest Iohatched all four of its cggs. with the
fourth chick dving at about two davs and the third
disappearing between 12 and 14 davs, Nest 2
hatched two out of three cges. but Chick
disappeared aged four to nine days. By the
end of observation of Nests 30405 and 6. only
Nest 4 had ancgg. Tatd on the second day.
Subscquently cach ol these four nests hatched a
chick(s).

RESULTS
Breeding plinnage and skin colowrs

AL adults had well developed scapular and
pectoral plumes and clongated crown and nape
feathers which could also be raised. There was no
stgn ol o post-nuptial moult towards the end of
the nesting scason. as i the Cattle Egret Ardeola
ibis (NceKilligan unpub. dati). The basal three-
tilths ot the bill was red during laving and incuba-
tion. and the up vellow. The red arcas gradually
became maize-vellow then orange-vellow by the
time the chicks were three weeks old. The initially
bluc-green ores and circumorbital skin - faded
more slowly but were all vellow when the chicks
fledged at about six weeks. These breeding colours
of hill and lores were progressively upl.uul by
small scattered patches of vellow, The iris was
red with o vellow inner margin in prelaving birds
and all vellow in those with full clutches. It
became a distinetly paler vellow by the nestling
stage. The prefaving bird had a red tibia. red and
black tarsus and blackish toes. exceept for one
which had predommantly red legs and toes. The
red changed 1o velowish and the black 1o
brown during incubation. Small dilferences in
colour between cgrets did not appear to be sex-
related.

Nest building

The male brought all the sticks to the nest and
wave them to his female who placed them. exeept
lor two placed by him. She used i tremble-shoves
(Blaker 196Yh) action o insert them into the nest.
He collected these dead sticks from the ground
(in Il)\‘7) and water (1989) close to the nest tree.
Nest 3 was mitially only hall-built and reccived 30
sticks over two davs. The other nests reccived 0
to 18 sticks per day during pretaving and laving.
Advanced chicks and adults brought o few sticks
1o their nests trom nearby abandoned  Carttle
L.eret nests.
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Copulation

Of the ten intrapair copulations recorded . three
were il the hall-buitt Nest 30 two at Nest 2 with
two and three cgas and one cach at Nests . 5 and

Cight copulations oceurred within 30 minutes
ul' the female's return to the nest and two alter
100 minutes had clapsed. The male of Nest 2
attempted extrapair copulation once on both the
female and the male in Nest L Each cvicum?
struggled under the intruder. apparently thwart-
ing the attempt. The Nest 2 male had o complete
extrapair copulation with o female at a more
distant nest while her mate was scarching for o
nest stick. On several occasions the males of Nests
2 and 4 Bew from their nest tree to cirele over or
perch within a few metres ol the unattended
female at Nest 1. She responded by cither sitting
on the nestor threatening the approaching male.

Tine invesmient by the sexes

Pre-incubation. In Nests 3.0 b 3 and 6 muales
attended  the nest from 67-1000 per cent (x =
82.47%0) of the day and females 1-H.7-03 - per cent
% = 4 (T: able 1) The female was left
unattended at Nests 304 and 5 for up to 33 per
cent of the day.

TABLI: |
Antendance at the nesi by the sexes of Tntermediate |grer
during pre-ticubation as @ percentage ot observation time
{Ncsts 30340 3 wnd o).

" Attendance at nest

3 J B [5)
NMale shR 0.7 04N Hin o
l'emade 03 Y 4 5 1.7
Ohservation time
(huns) | 443 1 442 a2 720

Post-incubation. Both the male and temale at Nest
I attended until the two surviving voung became
independent at 9-10 weeks and at Nest 2 at least
until its surviving chick tedged. alter six weeks.
There were no obvious sex-related differences in
nest attendance from ancubation onwards. with
the overall attendance of the male slightly excecd-
ing the female’™s in Nest 1 and viee versia m Nest
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2 (Table 2). Gross differences between Nest |
and Nest 2 in the attendance percentages for the
3-7 week stage partly come from more prolonged
guarding at Nest 20 but also from the  dis-
proportionate allocation of obscrvation time at
Nest 2 to the carly weeks of this stage.

Incubating, hrooding and guarding belaviour

There was some overlap in nest attendance
during early incubation when the male brought
nest sticks to the Temale or simply stood by the
nest, but thereafter the mates spent no more than
aminute or so together. at the change over. The
male and female turned/moved the eggs with
about cqual frequency (three times cach in Nest
Foand male 9 tumes and female 13 times in Nest
2).with 11 turns recorded in Nest 2 in one day.

The adults of cach sex protected their chick(s)
from the clements (brooded) by sitting and
entirely covering it to 12 days old, and then
crouching over it with wings drooped and held
out somewhat. Up to 19 and 20 days old the
chicks in Nest T were protected thus in the carly
morning, when it rained and when the wind blew
\ll()n”l\ Brooding continued intermittently with
the chick in Nest 2 until it was 26 d; s old. When
it was hot adults and chicks fluttered their eular
membrances.,

Nest attendance by adults when not feeding or
brooding is termed “guarding” and was scen st
when the adult stood onits nest beside the chicks
aged 8-12 davs during the warmer part of the day.
It spent longer standing or sitting on the nest
beside 19- or 20-day old chicks. and as they grew
lrger  and  more importunate in - their food
begging. it perched up to 6:m from the nest. All-
dav guarding, was not scen at Nest I oafter the
chicks were 19 and 20 days old and at Nest 2 after
the chick was 2-F days old. The former two were
guarded for part of the day at 25 and 26 days old
but not therealter. whereas the single chick
Nest 2 had an adult in part-time attendance for
several hours of the day until it was at Jeast 37
davs old.

The Intermediate Egret defended its nest
against too close an .1ppmuh by Cattle Egrets
and once against o Brown Goshawk Ar({pm’
fusciams which landed a1 few metres awav. In the
latter instance the male caret Aew from its distant
pereh to crouch over its 29-dav-old chick with its
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I'ABLL 2
Attendance at the nest by the mate and female Intermediate
Igret from incubation through fledging, as a percentage of
observation time (Mests | and 2).

o,

o Altendance at cach stage
Post-
Nesding  Brancher  Fledging
(<3wks  (>3wks. (=7 wks.

Incubition old) <7 wks) <10 wks)

Nest !
Male 3t 15 04 1.1
Female 43 A5 Py 0.7
Observaton

thine (imin) | 858 2430 3835 867
Nest 2
Mule S8 48 A3
Female Pt Q3 2Y -
Observation

ume (in) 3 300 RAN] Y87

plumes raised and wings partly extended. uttering
a throaty “kroo-kroo . . 70 cach “kroo™ lasting
approximately 1.3 seconds. This alarm (or threat)
call was similar to, but less prolonged than, the
alurm “kreow” of the Cattle Egret. The Goshawk
few oft after & minute or so without incident.

[Feeding belhaviour

Feeding visits occurred trom 0335 h to 1823 h,
with morce in the morning than after 1200 h (23 v.
16 at Nest T and 8 v 2 at Nest 2) for the all-day
observition sessions.

When (eeding voung 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 cdge. After
the chicks were about ten days old. the adult
held its bill progressively higher and angled it
fess steeply.

At both nests the adults regurgitated within a
few minutes of walking on tothe nest and. at Nest
I, delivered their food boluses over periods ranging
from 1-83 minutes. The duration of feeding
sessions fell dramatically once the adults stopped
all-day guarding, reducing from o mean value of
26 minutes with chicks up to 20 days old (n = 14.
SD = 21) 10 6.¢l minutes from 25 to 48 days (n =
26, SD = 3.7) (Welch's test. t = 3.44, P <001,
vi = L3,
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TABLE 3
Food delivered by male and female Intermediate Earet
pacents to chicks in Nest Land Nest 2 (per day for chicks aged
o 38 davs in Nest 1 and to 24 days in Nest 20 but from the
sum of shorter observation periods thereaf'ter).

Ages ot chicks Number of teeding visits {(regurgitates)

(dave) by male by female
Nea ]

Grasl (1) 2N
127 ] 2(1) B
20,19 3 1(G) 2 1(7)
3628 2 () 49
34.33 S 4010)
4039 £ i) 4l
IN47 I () A (6)
3200 S #12) 2 ¢h
TOTAL 23700 23 (606)
Mess 2

s 2 )} I (3
10 T W [
16y 1 {6) 1Y)
b3 2 (&) (3
29-51 2 (5 4(0)
TOTAL N(27) S (25)

Feeding invesonent by male and female

Each sex made an cqual number of feeding
visits (range 2-5 per day) at both nests: but the
males regurgitated more food boluses than their
mates (153% more at Nest L 8.0% at Nest 2)
(‘Table 3). The two males reingested uncaten food
after tive regurgitates and the Temales after ten.
Daily variationsin food delivered by the mate and
female did not form any obvious pattern. The
larger datly amounts of food delivered to Nest ]
correlated with the larger brood in this nest
(McKilligan 1990h).

The distribution of tood by cach parent among
the chicks was assessed from the number of
boluses the chick ate from and. more accurately.
from a score based on an estimate of how much
of the bolus o chick received. in which six points
were given for o whole bolus and 5—1 points for
portions of a bolus (Table 4). In Nest 1. Chicks 1
and 2 received similar scores when feeding on
regurgitates from the male and temale parent. but
Chick 3 did better with the male’s. in that it fed
from 28.3 per cent of the male’s boluses seeuring
27 per cent of the food in these. compared with
I8.9 per cent of the female’s boluses and 20,4 per
cent of their food.
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TABLL 4

Distribuation of food ammong Intermediate Fgret chicks n Nests
I and 2 by the nuade and female parents (see text for method
of calculating the fecding score).

Ageol  Bolus No. of boluses caen trom and

chicks detivered (Teeding score)
(avs) by Chick | Chick 2 Chiek 3
Newt |
22 Male 18 (43) 200 (63) IS (40)
temale 17 (4) I8 [MR) 7{)
2-62 Male 48 (229) J3(197)
Female AN (105) IS (177
Nesi 2
2andd Male 2 (o) 2 (6)
Female 2 ) = (&)
230 Male — 27 (156)
Female 25(138)
DISCUSSION

The male Intermediate Egret spent about twice
as much time at the nest during the pre-incubation
period as the female. on average. The sexes
shared incubanon. brooding and guarding the
voung approximately equallv. 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). By contrast. van Vessem and
Drautuns (1986) found about cqual nest attend-
ance by male and female Gray Herons AArdea
cinerea, averaged over the scason. They counted
the male as absent when on prolonged  stick
searching. however, whercas in the present study
all stick searching is counted in with nest attend-
ance. The Tatter approach seems more appropriate
in a study of nesting investment.

In calculating the cnergetic investiment in
breeding by the sexes. Werschkul (1982) found
that the food cenergy foregone by the male Little
Blue THeron in pre-incubation nest guarding
exceeded the femuale's greater energy investment
in gametes by a factor of 2 or 30 so that the male’s
investment was much greater than the Temale's
up to hatching. This scems hkely to apply also to
the Intermediate Egret. The male Intermediate
Larets’ food provisioning of chicks was 8 und 15
per cent greater than their females™. and if this s
a real difference it would further shift the energy
cost of parental care on to the male.
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Vian Vessem and Draulans (1980) found greater
variation inonest attendance between pairs than
within pairs. and this and the small number of
nests observed requires the results of the present
study to be interpreted with caution. Neverthe-
less. the male Intermediate Laret does appear to
spend more time at the nest than the female. This
sex difference in time vestment seems an
mescapable consequence of the male's high level
ol nest attendance at pre-incubation, mostprobably
aimed at guarding his female against extrapair
copulation when she is at the nestand preventing
stick theft while she is absent. Extrapair copula-
ton was observed in this study and it may be that.
as in the Cattle Bgret (MeKilligan 1990a). it can
potentially increase or decrcase a made’s breeding
suceess byoasigniicant amount. The possibility
that the female Intermediate Egret's breeding
behaviour is adupted to exploit the male (Krebs
and Davies [98-5 p.267) by her contributing less
food tor the chicks deserves further study.

As in other bird species (O'Connor [98-4)0 the
smaller Intermediate Egret brood wus brooded
longer than the larger one. This single chick was
alsor guarded (intermittently) for a longer period.
possiblv because its Tood needs were more casily
satisticd than those of two chicks, leaving the
parents with time to spure.

The third chick in Nest 1 fed from fewer of the
holuses and received adesser share of the food
provided by the temale than from its male parent,
This incquadity occwrred during indireet teeding.,
however. and thus seems unlikely to result from
a bias by the Temale against feeding this chick.
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BOOK REVIEW

Taronga Zoo's Guide to the Care of Urban Wildlite. Erna
Wilraven. 1990, Allen & Unwin Australia Pov Lid 137 ppe.
rrp $HY.93 paperback. $2493 hardback.

Erma Walraven s die wildlife reliabilitation othicer at
Svdneys Taronga Park Zoo, Apart from her personal expertise
and gualifications i this arcas she has been in the enviable
position ol being able o draw upon the wealth of knowledge
possessed by her colleagues o compile this guide.

The seven chapters are weitten inan casy to read lormat
which explore qust abouat all of the needs and problems Facing
native tauna o the urban envirooment. The book is packed
with usclulintormation the average person will find helpful in
understanding e environmental necdds of wildlife and how to
modity the existing envirconment to better suit and atract

native species. The book also provides extensive, but very
basic. intormation on first wid and short-terne care ot sick.
mjurcd and orphancd animals. Tam pleased to note that the
author doces point ont that in the interests of iy animal
rescucd. the assistance of experienced foster carers should be
sought at the carliest opportunity

The puide s nicely rounded-off with @ number of appen-
dices which provide information on legal obligations and tele-
phone numbers and addresses of State and Territory fauna
authorities. orgiizatons involved in wildlite reseue and
rehabilitation and ot supplicrs of various products mentioned
i the text Fmally.ausetul list of other references is provided.
under various sub-headings. for those who may wish o further
their knowledge after whetting their appetite with this book.
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Lisarew, NSW





