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Fledging success for Great, Little and lntermediat"' Egret:. at a breeding colony at
Shortfand (Newcastle, N.S.W.) was found to increase significantly between the wet 1982-1983
and the dry 1983-1984 breeding seasons, whereas for Cattle Egrets there was no significant
difference. Evidence of diet changes obtained during the 1984-1985 drought season,
courfed with observations of behaviour in the colony during breeding seasons. suggest the
hypvthesis that the relationship between seasonal food availability and lethal aggression
between siblings is the critical factor at work in determining breeding success.

Since the 1981-1982 breeding season, a breed
ing colony of all four species of egrets found in
Australia (Great: Egretta alba, Little: £. gar
zetta, Intermediate: £. intermedia, Cattle: Arde
ola ibis) has been established at what is now
called the Shortland Wetlands Centre, Shortland,
a suburb of Newcastle, N.S.W., near the edge of
Hexham Swamp. Prior to 1970 £. alba and £.
intermedia nested in mangroves on the Walsh
Island end of Kooragang Island, but the heronry
was destroyed by reclamation for industrial
development (Van Gessel, pers. comm.).
Cattle Egrets began breeding at Shortland in
trees near the Steelworks Golf Course in the
1979-1980 season, 45 pairs having been recorded,
and 85 pairs returned t0 rhe same site in 1980-

1981, in company with a single pair of Little
Egrets (Weber, 1983, pers. comm.). In Novem
ber 1981, the focus of breeding shifted about
0.5-1.0 km north across Sandgate Road, to a
stand of mainly Broad-leafed Melaleuca trees
Melaleuca quinquenervia in a lagoon at what
useJ to be known locally as Marist Park (32 ° 51 'S.,
151 °42'E.). All four species bred in company
with the Little Pied Cormorant Phalacrocorax
melanoleucos. Three hundred and forty-eight
nests were recorded in the 1981-1982 season and
this number has expanded each season with 606
nests recorded in 1984-1985, including one nest
of the White-faced Heron 4:·deu novaehollan
diae. A summary of the nest Ct'urts for the four
seasons is given in Table. 1.

102

M. Maddock: fledging success of egrets

TABLE I
Number of nests recorded at Shortland Breeding Colony
during the 1981-1982 tu 1984-1985 seasons
Species

1981- 1982- 1983- 19841982 1983 1984 1985
Season

Great Egret Egrelta alba
30
Little Egret £. garzella
30
Intermediate Egret
E. intermedia
72
Cattle Egret A rdeo!a ibis
108
Little Pied Cormorant
Pl,a/acrocorax me/a110/e11co.1· 108
White-faced Heron
A rdea novaelwllaruliae
0

55
27

75
26

84
25

39
243

91
310

116
350

17

64

30

0

0

TOTAL

381

566

348

606

Detailed observations have been maintained
during the breeding seasons since the establish
ment of the colony. During the 1982-1983 and
the 1983-1984 seasons, a study was made on
fledging success of all four species.
METHODS
Trees in the colony were numbered at the
beginning of the 1982-1983 season. During each
season, nest positions within each tree were
marked on a diagram drawn of the tree from a
fixed observation point. Each nest was numbered
and bird species of the owner was determined.
One of the observation points was a hide con
structed about three metres above water level in
a tree in the centre of a part of the heronry.
Nest heights ranged from about 3 m to 10 m
above the level of the lagoon. Great Egret nests
were generally located at or near the tops of the
trees, the other species were scattered through
out the canopy.
Five observers were used during the 1982-1983
season and three during the 1983-1984 season.
Trees in the colony were divided up into groups
observable from fixed observation points, one of
which was the hide, and shared between the
observers on a basis of volunteered capacity of
the individual observers. The author made obser
vations from the hide on an almost daily basis
except for a gap of 2 weeks in January 1983 and
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I week in December 1984. Observations from the
other points were made as frequently as the
observers were able, usually at least once per
week. Detailed observations were compiled on
55 Great, 23 Little, 39 Intermediate and 136
Cattle Egret nests in 1982-1983 and 42 Great, 26
Little, 68 Intermediate and I 14 Cattle Egret in
I 983- I 984. These details were recorded on RAOU
nest cards.
The nest contents were observed through
binoculars at each visit. In general, because of
the placement of nests, and the depth of water
which surrounded the trees when incubation was
in process, it was not possible to obtain clutch
numbers, particularly for the Great Egret nests
which occupied topmost positions. Some clutch
data were obtained for Little and Intermediate
Egrets.
Breeding attempts were classified as known
success, probable success, outcome unknown,
probable failure, known failure (Table 2). The
maximum number of young observed in each
nest, and the number fledged in nests classified
as successful, were determined. Young were
defined as successfully fledged if they were
observed flying between nearby branches or near
by trees at the last observation.
During the I 982-1983 and 1983-1984 breeding
seasons, reliable recordings of known successful
nests and numbers of fledged young in these nests
were made for the Great Egret at 32 and 29 nests,
for the Little Egret at 15 and J 6 nests, for the
Intermediate Egret at 20 and 48 nests and for the
Cattle Egret at 67 and 71 nests, respectively.
Monthly rainfall figures were obtained from
the meteorological stations at the RAAF base at
Williamtown (about 20 km northeast of the
colony) and the Hunter Valley Research Founda
tion at Maryville (about 5 km southeast of the
colony). Seasonal profiles were compiled, begin
ning with the 1978-1979 season, dividing the year
into the winter period (May-October), the first 3
months of the breeding season (November-Janu
ary) and the last 3 months (February-April).
Variations between the Maryville and William
town figures, together with subjective observa
tions of rainfall at the Shortland colony and
other areas during the four breeding seasons,
indicate that Shortland has a microclimate of its
own, i.e. weather patterns are substantially differ
ent between the sites. However, the Maryville
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TABLE 2
Summary of the outcomes from breeding attempts in the four species of egret
Outcome Probable
Probable
Known
Nests
Nests
Season
Unknown Failure
Success
Success
Colony Sample
n %
11 %
n %
n %
n
ll
Species
I 2
9 16
I I 20
32 58
55
1 982- 1983
55
Great Egret
0 0
7 17
2 5
29 69
Egrtt//a a/ha
75
42
1 983-1 984
0 0
2 9
6 26
15 65
Little Egret
23
1 982-1 983
27
2 8
4 15
2 8
E. gar::.etta
16 62
26
1983- 1984
26
I 3
12 31
3 8
20 5 1
39
Intermediate Egret
1982- 1 983
39
2 3
7 10
4 6
E. intermedia
48 7 1
68
91
1983-1984
0 0
56 41
IJ 8
Cattle Egret
136
1 982-1 983
243
67 49
0 0
38 33
7 1 62
A rdttola ihis
2 2
1 14
1 983-1 984
310
n

= number

figures give an indication of the li kely rai n fall at
the colony site. The figures from both stations
are i ndicators of the general rain fall levels typical
of the lower H u nter Valley area around Lake
Macquarie, Maitland, Raymond Terrace and
Williamtown , i n which the egrets most l i kely
forage for food for their you ng. Until results
from the curren t patagial tagging programme are
forthcoming it is not k nown what range of feed
ing areas are used.

RESULTS

Rain{all Profiles
The rain fall profiles from 1 979- 1 980, when
Cattle Egrets first bred at the Steelworks Golf
Club site at Shortland, through to the breedi ng
season of 1 984- 1 985, are given i n Table 3 . The
1 979- 1 980 season was towards the end of the long
drought period which seriously affected the
Hunter Val ley, as wel l as most of eastern Aus
t ral ia. The microcl i matic effect can be observed
in the 1 98 1 - 1 982 figures as compared with the
previous season, with Williamtown and Maryville
being reversed. H owever, with more than 700 m m
o f preci pitation during the 1 98 1- 1 982 breeding
season, as compared with about 600 mm for 1 9821 983, it can be classified as a wet season.
The 1 98 1 - 1 982 season, when breeding activity
transferred to Marist Park and when all fou r
species commenced breeding together, was the
fi rst year i n which consistent rain occurred over
the 3 months preceding nesting and was main
tained thro ugh the nesting season . The heron ry
trees remained stand ing in water throughout the
season. Although detailed individual nest records
were not maintained over a large sample of

Known
Failure
n %
2 4
4 10

0
2
3
7
2
3

0
8
8
10
I

3

n ests, it was evident from general observation
that the young reared i n the colony tended to
remain until well i n to April (Maddock, 1 983).
For 1 982- 1 983, although the 1 2 months' rain
fall ( May 1 982-April 1 983) and the winter fall
was a little higher than i n 1 980- 1 98 1 , the first 3
months of the nesting season were of similar
order of d ryness to that in 1 979- 1 980. By January
the nest trees were on d ry land and the wetlands
of the lower H u n te r Valley had substant ially
dried u p. Large numbers of duck (including the
Freckled Duck), migratory waders, Glossy Ibis
and other water birds such as crakes and spoonTABLE 3
Rainfall (mm) profile for winter (May-Oct.),
early breeding season (Nov.-Jan.) and
late breeding season (Feb.-Apr.)
Season

May- Nov.Oct. Jan.

1 979-1980 M

w

1 980-1981 M
1 981-1 982
1 982-1983

w
M
w
M
w

1 983- 1 984 M

w

1 984-1 985 M

w
M

W

=
=

Maryville
Williamtown

526
525
347
301
447
511
529
530
479
445
370

105
51
1 96
IOI

334
281
lJO

BreedFeb.- ing
Apr. Season Yearly
Total Total
151
782
256
27
78
603
577
381
924
383
785
484
369
703 l 1 50
339
620 l 1 3 1
480
590 I 1 1 9
360
441
971
514
941 I 420
364
705 l 1 50
1 82
449
819

91 *
427
341 *
267
(Jan. 2.4)
363
197
- - not obtained - (Jan. 1 3 )
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TABLE 4
Number of young fledged from known successful nesb.
Species

Season

n ix,

2
n %

G reat Egret

1 982- 1 983
1 983- 1 984

10 3 1
1 3
1 1 18

1 9 54
1 4 48
3 3 54

3 9
1 4 48
1 7 28

1 982- 1 983
1 983- 1 984

8 SJ
I 6
9 29

7 47
5 31
12 39

8 50
8 26

1 982- 1 983
1 983- 1984

2 10
3 6
5 7

1 7 85
22 46
39 57

I 5
23 48
24 35

1 982- 1 983
1 983- 1 984

8 12

14 21
23 32
37 27

41 61
42 59
83 60

Egreta alha

Total

Litt le Egret

E. /;ll/"Zl'/1(1

Inte rmediate Egret
E. imermedia

Total

Total

Cattk Egret

A rdeola ihis

Total

2 3
10 7

3
11

%

11

(1/
(J

2 13
2 7

4

4
8

Nests

5

4
ll

6
6
6

t1/u

11

M

SD

Chi-sq

dr

P<

32
29
61

2 .45
2.09

I . 78

0.6 1
0.57
U.68

1 4.99

2

0.00 1

15
16
31

1 .47
2.69
2. 10

0.52
0.79
0.91

1 5 .57

2

(l.00 I

20
48
68

1 . 95
2.41
2.28

(U9
0.61
0 . 59

1 1 . 02

2

(1. 0 1

67
71
138

2.61
2.68
2.64

0.78
0.63
0.70

4 . 74

0.20( nsl

n = number.

bills, made use of the Shortland area as a
d rought refuge ( Maddock , 1 983). Unl ike the
previous season, the egrets tended to disperse as
soon as they fledged.
The I 983- 1 984 season was consistently wet.
Rai n fall at the two recording stations was some
what less than the previous season for the winter,
but al most four t i mes as m u ch rain fell d u ri ng
the 3 months from November to Jan uary when
most egg-layi ng and chick rearing took place.
Good rai ns con tinued for the next 3 months and
the nest trees remai ned standing in water for the
whole of the breeding season.
The 1 984- 1 985 season was as dry as the 1 9801 98 1 wi nter and somewhat more severel y dry than
i n 1 982- 1 983 during the breeding season. Accord
ing to local meteorological reports, January 1 985
was the driest month on record, with Maryville
recording only 2.4 m m. The whole of the n est
colony area dried up as it did in 1 982- 1 983.
Fledging Success

The average number of fledged young egrets
per successful nest was calculated for those nests
from which reli able results were obtained (Table
4) .
The success i n fledging young, measured by
average young per n est, increased sign ificantly
for the Great, Little and In termedi ate Egrets i n
the 1 983- 1 984 (wet) season, compared with the
1 982- 1 983 (d ry) season. There was no significan t
change for Cattle Egrets.

The percen tage loss of young from nests
observed to successful l y fledge young is given in
Table 5.

DISCUSSION
The breeding success for what might be called
the "water dependent species", which feet.I mai nl y
o n aquatic organ isms, namely the Great, Little
and Intermediate Egrets, was significantly better
in the wet 1 983- 1 984 season than i n the dry 1 9821983 season at Short land in terms of n u m bers of
young fledged i n nests known to have success
fully raised young. By comparison , the Cattle
Egret, which is known to feed predominantly on
i nsects in pasture land in compan y with l ivestock
showed no significant d ifference i n breed ing
success between the two seasons.
There are few other stud ies wh ich can be used
for comparison with the Shortland data, and
most of these refer to Cattle Egrets. Cramp
( 1 977) cites breeding success figures for the Great
Egret i n Hungary of 1 . 1 3-3.06 over six years.
However no information was provided on
season al climatic factors. The 1 982- 1 983 and
1 983- 1 984 data for Short land Great Egrets fal l
with in th is range. Cramp ( 1 977) quoted no figures
for breeding success for the I ntermed iate Egret
or Little Egret.
The breeding success at Shortland for Cattle
Egrets appears to be significantly higher in both
dry and wet seasons than those obtained i n over-
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TABLE 5
Loss or young from known successrul nests.
Species

Season

G reat Egret Egreta alba

1 982-1 983
1 983- 1 984
1 982-1 983
I 983-1 984
1 982-1 983
1983-1 984
1 982-1983
1 983-1 984

Little Egret E. garzella
Intermediate Egret
Cattle Egret

£. intermedia

A rdeula ibis

seas studies. Potyraj and Creighton ( 1 977)
reported fledging success for two heronries on
the lower South Carolina coast in 1 976, of an
average of 1 . 1 per successful nest. Blaker
( I %9) clai med for the South African colony h e
studied that he had never observed three o r more
sibl ings older than 20 days in one nest, comment
ing that "it must be uncommon".
Blaker ( 1 969) reported that growth rates of
young cattle egrets are chiefly dependent of the
relative ages of the chicks, with the majority of
t h i rd and fourth hatched ch icks dying before 15
davs. I n his observations of 1 2 three-ch ick nests,
only one each of the fi rst and second hatched
ch icks died, whereas 1 1 of the 1 2 youngest ch icks
died with in 7- 1 7 days.
Siegfried ( 1972a) stated that the normal clutch
and hatch for Cattle Egrets in the South A frican
colon ies in h is studies was th ree, but that there
was seldom success in raising more than two.
In dii;cussing the discrepancy between clutch
size and fledging outcome he stated:
. . . why should t he average clutch size not corre
spond more closely to the average number of young
rearo.:d per brood? Preliminary observations indicate
that environmental conditions in the study area dur
ing the breeding season are not so unpredictable
and variable from year to year that t hey could
favour a mechanism which would permit a dispro
portionately large average clutch size to correspond
to ultra-favourable environmental conditions, which
might occur often enough to yield significantly
increased productivity. I n short, there seems to be
no advantage attached to southwestern Cape Cattle
Egrets maintaining a clutch size above the normal
optimum needed to correspond to the relatively
stable and predictable food resources available for
reeding the young.
( Siegfried, 1 972a, p. 204)

Nests
n
32
29
15
16
20
48
67
71

Young lost
from each nest
n = l n=2
9
5
5

2

5
2
8

9

0
0
0

0
0
0

3
4

Total
lost
9
5

5

2
5

2
14
17

Total
young
57
71
29
45
39
94
1 75
1 90

% loss

16
7
17
4
13
2
8
9

I n t h e only A ustralian study available, Mc
K i l l igan ( 1 985) obtained very similar figures to
those obtained in this one. In a study of breeding
success o f Cattle Egrets in Queensland over 3
years ( 1 978- 1 980 to I 980- 1 98 1 ) h e obtained a
value of 2.6 for the average n umber of fledgl ings
produced fro m successful nests.
Lack ( 1 954) put forward the theory that asyn
c h ronous hatching is a mechanism which permits
adj ustment of brood size in response to u npre
d ictable fluctuations in food ava ilability.
Field observations in Shortland over the fou r
breedi ng seasons, coupled with data obtained
during banding operations in the 1 984- 1 985
season , confirm that all fou r species follow the
pattern of asynchronous hatchi ng reported i n the
l iteratu re for egrets, with considerable variations
i n weight and stages of feathering. However, the
author has observed numerous three-chick nests
surviving beyond 20 days for all fou r species (see
Table 4) .
I n the case of Cattle Egrets, the figure did not
vary significantly over the dry and wet seasons
(with 6 1 % of known successful nests in 1 9821 983 and 59% in 1 983- 1 984 successfully fledging
three young and 6% in each of these two seasons
fledging four young). One successful nest of five
chicks was recorded in 1 98 1 - 1 982, and one nest
which eventually fledged four you ng was ob
served to h ave fi ve healthy ch icks until shortly
before fledging in 1 984-1 985 (dry season).
However, with G reat, Little and I ntermediate
Egrets, the figures varied significantly between
the dry and wet seasons. For the G reat Egret
only n ine percent of successful nests fledged three
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chicks in 1 982- I 983, compared with 48 percent
i n 1 983- 1 984. One nest recorded i n 1 98 1 - 1 982
{wet season) successfully raised fou r chicks and
one nest in 1 984- 1 985 (dry) had fou r healthy
w � ll-feathered chicks u ntil beyond 20 clays. In
this latter case, however, the fourth chick dis
appeared about 2 weeks before fledging.
For the Little Egret, no nests of three chicks
were recorded in 1 982- 1 983, but in the wet 1 9831 984 season, 50 per cent successfully fledged
three and 1 3 percent fledged four young. Com
parable data for the I n termediate Egret were five
percent in 1 982- 1 983 and 48 percent i n I 9831 984.
Unfortunately, insufficient data have been
gathered on clutch sizes at Shortland for the
fou r species i n order to make conclusive i n fer
ences on whether the average clutch size changes
with season, thus affecting fledging success.
Nevertheless subjective observations over the
seasons combined with the clutch size data avail
able, suggests that it does not vary sign ificantly.
Williams ( 1 984, pers. com m . ) observed n u merous
clutches of five eggs for both G reat and Inter
mediate Egrets at the Kooragang Island colony
before it was destroyed, about 1 970, but only one
cl utch of fou r has been recorded for the Inter
med iate Egret at Shortlancl, and most observa
tions where eggs have been seen in n ests suggest
that three eggs is more the norm for both G reat
and I ntermediate Egrets.
It is the author's h ypothesis that the relation
ship between seasonal food availability and lethal
aggression between siblings is the critical factor
at work in determining breeding success. Mock
( 1 982) proposed that a rigid l inear pecking order
develops i n G reat Egret n ests, monopolized by
the elders, with about one-third of all third
hatched ch icks dying. Detailed observations car
ried out on two G reat Egret n ests at Shortland,
where this li near peck i ng order was clearly evi
dent, are compatible with t h is theory. In both
cases, as the b i rds became wel l feathered, the
third ch ick was severe l y pecked and driven away
from paren ts at feeding t ime, and in one case,
"Nu mber three" would respond by crouchi ng low
at the edge of the nest and hanging head and
neck vertically downwards. In each case, the t hird
one died and only two chicks were successfull y
fledged.
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No equivalent behaviou r has been specifically
observed for Little, I ntermediate or Cattle Egrets,
but cases h ave been observed where the smallest
young failed to receive food during feeding visits
by parents. Data have not yet been ful l y analyzed
for the 1 984- 1 985 season (during the l atter part
of which the lagoon dried out rapidly) but a
nu mber of cases were recorded i n which the
smal lest siblings which reached fledging stage
during February, in Little and Intermediate Egret
nests, failed to su rvive. Furthe r work using
m arked n estli ngs needs to be carried out to define
the patterns of parental feeding and inter-sibling
aggression patterns.
Some work has been started at Shortland on
the food supplied to the young by paren ts. Pre
l i minary data obtained in 1 984- 1 985 support
findings made e lsewhere that Orthopteran insects
(grasshoppers and field crickets) form the bulk of
the diet l'ed to Cattle Egret ch icks. McKi lligan
( 1 984) reported that Orthoptera compr ised 68 to
84 percent by nu mber and 50 to 64 percen t by
weight of the food of Cattle Egret young stud ied
at Gatton in Queensland. Com parable figures
from South Africa were Orthoptera 78 percent
and 56 percent respective l y (Siegfried, 1 966).
S iegfried ( 1 972a) estimated that each Cattle Egret
parent must capture I 728 grasshoppers i n a 1 2
hour clay to maintain i tsel f and its young.
Between the encl of January 1 985 (the driest
J an u ary on record) and the end of February,
when most small swamplands in the lower H u n te r
Valley, including the colony site, had become
dry, regurgitated bolus material from Cattle
Egret nestlings being banded predominantly con
sisted of grasshoppers and crickets, with a small
n umber (but relatively h igh proportion by weight)
of the skink l izards (Lampropholis delicata and
L. mustelina) . However, regu rgitations from
Little and Intermediate Egret nestlings contained
mainly small fish (Camhusia affinis and Hypse!e
olris galii) i n early February. N o late February
data are available for the Little Egrets, but the
bolus m aterial then obtained from intermediate
Egrets h ad changed to predominantly grass
hoppers and skinks, in very similar proportions
to those obtained from Cattle Egrets. During this
period signs of stress were observed i n I nter
m ediate Egret b roods, with many deaths of
younger siblings, and in the case of two nests, l eg
deformities.
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No bol us m aterial was obtai ned directly from
G reat Egrets, but material collected from the
colony floor con tained large fish (as Jong as
20 mm) such as mullet (species not identified)
and fragments o f eels of un identi fied species. F ish
of substantia l size (much longer than 20 m m )
were observed being fed t o young in t h e nests.
These prelimi nary obse rvations suggest that for
Cattle Egrets the avai lable i nsect food from
pastures and the availabi lity of feed ing areas do
not vary significantly between dry and wet
seasons, and hence t h is species has the capacity
to more successfully cope with seasonal change.
I n the case of I n termediate Egrets, dry season
breeding success is lower than wet season (a
decrease in average fledged per nest by about
1 9% bet ween 1 982- 1 983 and 1 983- 1 984 at Short
land). H owever, there is evidence to suggest that
this species is able to make an adjust ment in diet
patterns by switching fro m aquatic organisms,
which become u navailable as wetlands dry up, to
a diet of pasture i nsects and reptiles simi lar to
that eaten by Cattle Egrets.
In the case of the G reat Egret, breeding
success, measured by average number of you ng
fledged per successful nest, was less by about 27
percent i n the dry 1 982- 1 983 season compared
with the wet 1 983- 1 984 season. Observations
suggest that t h is species largely depends on fish
and larger crustaceans such as crabs. M aterial
rnl lected from the floor of the colony during the
severe dry part of the 1 984- 1985 season indicates
that the fish and crabs most l ikely came from the
nearby Hunte r R iver Estuary. I t is h ypothesized
that in a wet season , a wider range of fresh
water and estuarine habitat is available to support
this species than in a dry season , when estuarine
feeding hahitats provide the m ai n food source.
I t is also h ypothesized that the Little Egret is
most severely affected by season a l changes in
rai n fall. The breeding success at Shortlancl for
this species was 65 percent lower during 1 9821 983 than 1 983-1 984. I t is suspected that the
Little Egret is more heavily dependent on fresh
water wetland habitat than the other two "water
dependent'' species.
To investigate the hypotheses raised here,
further studies need to be carried out using wing
tagged or banded adults and marked nestlings,
with observations carried out throughout the
feeding range of the adults and at the n est-sites
during the breeding season . Automatic-recording
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meteoro logical equ ipment is being set u p at the
colony to complement cli matic data fro m Mary
ville and W i l liarntown, to clarify the micro
climatic factors. A comprehensive banding and
tagging programme i s to be contin ued at Short
land to enable the gathering of more detailed
data on the feeding patterns of ad ults and on
specific nest behaviour related to the feedi ng and
survival of the you ng.
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