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.  S in te  rhc  ]9qJ- ts82 brecd ing  season.  a  b reed_
lng  co lony  o t  a l l  tour  spec ies  o f  egre ts  found in
Australia lGrcari Egrc a olba, Li:L,le: E. sar_
zelra, Intermediare: E. intermedia. Cau,le: Aide_
ola ibis) has been established at what is now
cailed the Shortland Wetlands Centre, Shortland,
a ,suburb  o f  Neucas t le .  N .S.W. .  ncar  rhe  c r lge  o f
Hcxham Swamp.  Pr io r  lo  1970 E.  a lba  a ; ,1  E .
i.ntcrmeLlia ncsled in mangroves on the Walsh
ls land.end o t  Kooragang Is land.  bu t  rhe  heronry
wa\  Jes l royc( l  by  rec lamat ion  fo r  indus t r ia l
development (Van Gessel, pers. comm.).

Cattle Egrets began breeding at Shortland in
trecs near the Steelworks Golf Course in the
1979-  l_q80 season.  45  pa i rs  hav ing  becn recorL led ,
i rnd  85  pa i r \  rc tu rned ro  rhe  same s i te  in  l9g0_

ls8 l .  in  company w i th  a  s ing le  pa i r  o f  L i t t le
hgre ts  (Weber .  1983.  pers .  comm.) .  [n  Novem-
bef  1981,  the  focus  o f  b reed ing  sh i f red  about
0 .5-1 .0  km nor th  acruss  Sandgate  Road,  to  a
stand of mainly Broad-leafed Melaleuca trees
Melaleuca cluinquenervia in a lagoon at what
used to be known locally as Marist park (32"51,S..
l ,5 .1 . '42 'E . l ; .  A l l  Jour  spcc ies  bred  in  company
with the Litt le Pied Cormorant phalacrocorax
melanoleucos. Three hundred and fortv-eisht
nes ls  werc  rccorL led  in  the  lS8 l -1982 season ind
this number has expanded each season with 606
nests recorded in 1984-1985, including one nest
of thc Whitc-faced Heron 4: de,, novaehollan-
dlae. A summary of the nest cr'unts for the four
seasons is given in Table. l.
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I

Numbor of rcsts rccorded at Short land Brccding Colony
during thc l98I-19E2 1() 1984-1985 scasons

I week in December 1984. Observations from the
other points were made as frequently as the
observers were able, usually at least once pef
weck. Detailed observations were compilcd on
55 Great ,  23  L i t t le ,  39  In te rmed ia te  and 136
Cattle Egret nesls in 1982-1983 and 42 Great,26
L i t t le ,  68  In te rmed ia tc  anc l  l l4  Cat t le  Egre t  in
1983-1984. These dctails lvere recorded on RAOU
nest cards.

The nesl contents were observecl througlr
binoculars at each visit. ln general, because of
thc placement of nests, and thc depth of water
which surroundecl the trees when incubation was
in proccss, it was not possible to obtain clutch
numbers, palticularly for the Great Egret nests
which occupiecl topmost posil ions. Some clutch
data were obtained lor Litt le and lntcrmediate
Egrets.

Breeding attempts were classified as known
success, probable success, outcome unknown,
probable failure, known failurc (Table 2). The
maximum number of young observed in each
nest, and the number fledged in nesls classificd
as successful, were determincd. Young were
clelined as successfully f ledged if they were
obselved flying between nearby branches or near-
by trees at the last observation.

Dur ing  the  1982-1983 and 1983-1984 breed ing
seasons, reliable rccordings of known successful
nests and numbers of f ledged young in these Itests
were nradc for the Great Egret at 32 and 29 ncsts,
fo r  the  L i t t le  Egre t  a t  15  and 16  nes ts ,  fo r  the
lntermecliate Egret at 20 and 48 nests and for the
C'attle Egret at 67 and 7l nests, respcctively.

Monthly rainfall f igures were obtained fronr
the meteorological stations at the RAAF base at
Will iamtown (about 20 knl northeast of the
colony) and the Hunter Valley Research Founda-
tion at Maryvil le (about 5 km southeast of the
cokrny). Seasonal profi lcs were compiled, begin-
njng with the l9'18-1979 season, clividing the year
into the winter period (May-October), the first 3
months of the breeding season (November-Janu-
ary) ancl the last 3 months (February-April).

Valiations between the Maryvil le and Will iam-
town figures, together with subjective observa-
tions of rainfall at thc Shortland coiony 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 hetweer the sites. However, the Maryvil le

1981 -  19E2-  1983 -
1982  1983  1984

Season

1984-
i 985

Great lgrct Egrcttd al l)a
Lit t lc Egrct E. garzctta
lntcrmedi{to l lgrct

E. intcrntedia
Catt lc Egrct Ardeola ibis
Li l t lo Pied Cormorant

P I t al ac rout r u x nt c la nr I a ucos
Whitc-taccd Hcron

;lrdca runaeholIandiae

84
25

3 9  9 1  1 1 6
243  l l 0  350

l 0
l0

'72

r08

108

0

75
26

55
21

17  61  30

0 0 1

TOl'AL

Delailed observations have been maintained
during the breecling seasons since the establish-
ment of lhe colony. During the 1982-1983 and
thc  1983-1984 seasons,  a  s tudy  was made on
fledging succcss of all four species.

METHODS

Trces in the colony were numbered at the
beg inn ing  o f  the  1982-1983 season.  Dur ing  each
season, ncst positions within each tree wele
narked on a diagram cllawn of the tree from al
fixecl observatioIr point. Each nest was numbsrecl
and bird spccies of the owner was cletermined.
C)nc of the observation points was a hide con-
structed about threc mctres above water leyel in
a tree in the centre of a part of the heronry.
Nest heights rangcd from about 3 m to l0 n]
above the level cf the lagoon. Great Egret nests
wete genelally located at or near the tops of the
trees, the other spccies were scattered through-
out  the  canopy.

Five observers were used during the 1982-1983
scason and lhree cluring the 1983-1984 season.
Trees in the colony lvere divided up into groups
observable from lixed observation points, one of
which was the hide, and shared between the
obseNers 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

6065663 8 134lJ
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.IABLE 2
olrtcomes lrom brccding attempls in thc four spccics of cgret

103

Summarl,  of thc

Spccies

Season Known
Success
n ./o

Probable

n q o

OLllcome
Unknorvn

n q o

Probable
Failure

r 9 o

Known
Failure

n a/o

Ncsts Ncsts
Colony Samplc

n n

Grcal Egrct

Li l t lc Egrcr
E. garaet la

lntcrmediatc Egrct

C:rtt le Egrcl

|  982-1981 55
r983 -19E4  75
1982-t9El 27
1983  1984  26
1932-1983 19
1983 -1984  9 l
1932,1983 243
t98 l - r  984  310

55  32  58  l t  20  9
4 2  2 9  6 9  2 5  7
2 3  1 s  6 5  6 2 6  2
2 6  1 6 6 2  2 8  4
39  20  5 t  3  8  t 2
6 8  4 8  7 1  4 6  . /

136  67  49  l l  8  56
t t 4  7 t  6 2  2 2  3 8

1 6
1 7
9

1 5
l l
1 0
4 l
33

I
0
0
2
I
2
0
0

2
0
0
8
3
3
0
0

2
4
0
2
.l
7
2
3

4
10
0
8
8

l0
I
3

figures_give an indication of the l ikely rainfall at
the  co lony  ' i te .  The f igures  l rum both  s ta t ions
are  ind ica lo rs  o f  rhe  gerera l  ra in fa l l  le re ls  ryp ica l
o f  l h e  l o w c r  l l u n r e r  V a l l e y  a r e a  a r o u n d - L a k e
Macquar ie .  Ma i t land .  Rcymond Tcr race  and
w t l r u m t o $ n .  i n  w h i c h  t h e  e g r e t s  m o s r  J i k e l y
Io r rge .  [o r  fooJ  lo r  rhc i r  young.  Unr i l  resu l t i
r rom l t te  cur rcn l  pa tag iu l  tagg ing  programme arc
ror tncomtng I  l \  no t  kn( ,wn w l ta t  range o f  feed_
rng areas  are  used.

RESULTS
Rainfal/ Prctfiles

^ T h e  r a i n t a l l  p r , ' n l e \  f r o m  1 9 7 9 - 1 9 g 0 ,  w h e n( . a t  e . E g r c l \  f i r s t  h r c d  a t  r h c  S t c e l w o r k s  C o l I(  lub  . i te  u t  Shor r j rnd .  th rouBh ro  the  breed ina
) . :1 :91^91 1q84- lqR5.  a re  g i rcn  in  Tahte  l .  Th i
r v l v - t r / 6 u  \ e a s o  $ a i  t o $ a r ( l s  t h e  e n d  o f  t h e  l o n s( r r , ' r rgh(  per iod  wh ich  ser iour l l  a f fec ted  rh i
Hunter  Va l ley ,  as  we l l  as  most  ; f  eas tern  Aus_
tralia. The microclimatic effect can be observea
rn  the  l98 l -1982 Rgures  as  compared w i th  theprevrous season, with Will iamtown and Maryvil le
be lng  re \c l \ed .  Howevcr .  w i r l r  more  than 700 mnr
o I  p r e c r p r l a t r o n  d u r i n g  I h e  l q g l _ 1 0 g 2  b l e e d i n s
.91 :n . .  , r . .ompared w i rh  abour  600 mm for  lqg2 l
l9x - { .  l t  c tn  be  c l i . rss i6eL l  a \  a  \ \ c l  seuson.

T h e  l ( ) 8 1 - l o R 2  s c a s  n .  w h e n  h f c c d i n c  a c t i v i l v
l lans le r rc ( l  ro  Mar is r  park  and when-a l l  f t ru i\pecres  comntcncc . l  b reed ing  toge lher ,  \  a j  lhenrs r  - )car  In  wh lch  (on \ i . t cn l  ra in  occur red  o \c r
lnS J ,  monrhs  preced ing  nesr ing  anJ  uas  main_
r a r n e ( r  I t  o u g h  t h e  n e s t i n g . e a \ O n .  T h e  h e r O l t I V
l rec \  rcn tc rneJ  5 t tn ( l ing  in  watc r  th roughout  the\ea \on .  A Ihuugh L le ta i led  in t ] i v idua i  ne i t  rccords
were not maintained over a large sample of

nes ts .  i r  was  cv iJenr  f rom gcnera l  ob \c r \a l ion
lha l  the  young reareJ  in  the  co lony  ten , . led  l t r
remain unti l well into April (Maddock, 1983).

For '  lq82-198J .  a l rhough the  l2  months '  ra in -
fa l l  tMuy l , )82-Apr i l  lq8 l )  and rhe  n in rer  fa l l
was  a  l i t t le  h igher  than in  1980-198 l ,  the  f i rs t  3
month i  o l  the  ne . t ing  iea5un were  o f  s im i la r
orL Ier  o f  J rynes .  to  lha t  in  1979-1980.  By  Januar l
rhe  nes t  l rees  were  on  r l ry  land  and the  wet lan . js
o l  t h e  l o w e r  H u n t e r  V a l l e y  h u d  s u h s t a n t i a l l y
dried lp. Large numbers ol huck (including th6
Frcck leJ  Duck  ) .  m igra tory  waders .  G loss /  lb is
and o ther  \ . \ i l te t  b i rds  such as  c |akes  and spoon_

TABLE 3
Rainfal, l  t .mml..prof i lc lor winter t \4a)-Oct..r ,

ctf l )  br( l jdtng scasun (Nov._J3n,) and
late breeding season (Feb.-Apr.)

IJreed_
May- Nov.- Feb.- inc
Oct. JafI. Apr. Seasion yearly

Total Total

Scason

1979-1980 M

1980 - r  981  M

r  981 -  1982  M

r 982-1983 M

1933- l98zl M

1984 -1985  M

526
525
14',1
30r
447
5 l  I
529
530
479
445
370

363

105
5 1

196
101

281
1 1 0
9 l *

427
341+
267

(Jan .2 .4 )
197

(Jan. l3)

1 5 1
2'7

381
383
369
339
480
360
514
364
t82

256 782
78 603

517 924
484 785
703 1 150
620 l 131
5 9 0  1 l l 9
44r 971
911 | 420
705 I 150
449 819

M = Maryvi l le
W = Wil l iamtoln

- - nol obtained . -



104 M. Maddockt Fledg;ng success of egrets

TABLE 4
Numbcr of young fledged from kDown successful ncsts
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Spccics
I 2 3 4 5 N c s t s

n %  i y o  n  ' / o  n 7 o  n  M SD Chi sq

( lreat Fgrcl

Li1(1c Egrcr
E. gat.cta

Intcr I ] lcdia lc Egrct

(  a l ! lc  Egrct

l982,lr)83
Igi i3-1984
Toial

1981,l9iu
r983- r9E4
Tolal

r982- 1983
l9iu 19u1'Iixal

l9ti2- l9rJ3
1983 198.1
Total

l0 3l 19 5,1
1 3 14 4u

Lt  t8  33  5 .1

L78  0 .61
2 .45  0 .57
2.(n 0.6u

3 9
14 411
I7 28

8 5 0
lJ 26

2 t 0  1 7  l l 5  I  5
3 6 22 46 23 48
5 7 39 57 2,1 35

8  12  1 ,1  21  11  6 r
2 3 23 32 12 59

10 1 37 27 83 60

0 .52
0. '79
0 . 9 1

2 1 3
2 ' , 7

u 5 1  1 1 1
l 6  5 3 1
9 2 9  1 2 3 9

2 . 6 1
2 .68
2.6.18 6

29
-  6 l

-  3 l

, 2 0
.+8

61
7 l

138

L.17
2 .69
2 .  l 0

1 . 9 5
2.,11
2.28

1.1.99

1 5 . 5 7

02

1 .11

0 .001

0 .001

0 .0  t

0.20(ns)

0.39
0 .61
0.59

0.7l l
0 .63
0.7t)

bil ls, made use of the Shortland area as a
drought refuge (Maddock, 1983). Unlike the
prcvious season, the egrets tended to disperse as
soon as they fledged.

The 1983-1984 season was cons is ten t ly  wet .
Rainfall at thc two recording statrons was some-
what less than the previous season for the winter,
but almost four times as much rain fell during
the 3 months from November to January when
most egglaying and chick rearing took place.
Good rains continued for the next 3 months and
the nest trees remained standing in water for the
rvhole of the breeding season.

The 1984-1985 season was as dry as the 1980-
l98 l  w in te r  and somewhat  more  severe ly  d ry  than
in 1982-1983 during the breeding season. Accord-
ing to local meteorological reports, January 1985
was the driest month on record, with Maryvil le
recording only 2.4 mm. The whole of the nest
co lony  area  dr ied  up  as  i t  d id  in  1982-1983.

Fledging Su<cess
The average number of f ledged young egrets

pcr successful nest was calculated for those nests
from rvhich reliable rcsults were obtained (Table
4).

Tlre success in fledging young, measured by
average young per nest, increased significantly
for the Great, Litt le and Intermediate Egrets in
the  1983-1984 (wet )  scason,  compared w i th  thc
1982-1983 (clry) season. There was no significant
change for Cattle Egrets.

The percentage loss of young from nests
obser re , , l  to  succc is fu l l )  f ledge young i .  g i ren  in
Table 5.

DISCUSSION
.the 

brceding success for what might be called
thc "water dependcnt species", which feed mainly
on aquat ic  o rgan isms,  namely  the  Great ,  L i t t le
and ln te rmed ia tc  Egre ts ,  was  s ign incant ly  be t te r
in  thc  wet  1983-1984 season than in  the  dry  I982-
1983 season at Shortland in terms of numbers of
young fledged in nests known to have success-
fully raised young. By comparison, the Cattle
[,gret, which is known to fecd predominantly on
insects in pasture land in company with l ivestock
showed no sjgnificant difference in breeding
success  be luecn thc  lwo \easons .

There are few other stuclies which can be used
for comparison with the Shortland dala, and
most of these refer to Cattle Egrcts. Cramp
(1977) cites breeding succcss figures for thc Great
Egrc t  in  l lungary  o f  l . l J - .1 .06  ovcr  s i r '  years .
However no information was provided on
seasonal climatic factors. The 1982-1983 and
1933-1984 data for Shortland Great Egrets fall
within this range. Cramp (1977) quoted no figures
for breeding success for the Intermediate Egret
or Litt le Egret.

The breeding success at Shortland for Cattle
Egrets appears to be significantly higher in botlr
dry and wet seasons than those obtained in over-
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TABLE 5
Loss of young from known successfui nesrs.

105

Sp('ciL's Season Ncsts
n

Young lost Tolal
from each nest lost

Total lo loss
young

Grcat Egrot Egrcta alba

Litt le ESret E. garaetta

Intermcdiate Egret E. intermedia

Cattle Egret A nleola ibis

1982-1983
1983 -1984
1982-1983
1983-1984
1982-1983
1983-1984
1982-1983
1983-1984

9 0
5 0
5 0
2 0
5 0
2 0
E 3
9 4

32
29

l 6
20
48
67
7 l

9 5 7
5  7 l
5 2 9
2 4 5
5 3 9
2 9 4

14 175
17  190

l6
7

1 7
4

1 3
2
8
9

seas studies. Potyraj and Creighton (1977)
leportcd fledging success for two heronries on
thc lorver South Carolina coast in 1976, of an
average o f  I .1  per  success fu l  nes t .  B laker
(1969) claimed for the South African colony he
studiecl that he had never observed three or more
siblings older than 20 days in one nesr, commenr-
ing  tha t  " i t  must  be  uncommon"

Blaker (.1969) reported that growth rates of
young cattle egrets are chiefly dependent of the
relative ages of the chicks, with the majority of
third and foulth hatched chicks dying before t5
days. In his observations of l2 three-chick nests,
only one each of the first and second hatched
ch icks  d icd ,  rvhereas  l l  o f  the  I2  youngcs t  ch icks
d ied  w i th in  7 -  I7  days .

Siegfried (1972a) stated that tha normal clutch
and hatch for Cattle Egrets in the South African
colonies in his studies was three, but that there
was seldom success in raising more than two.

In  J i : . cus . ing  the  J isc repancy  be tween c lu tch
srzc  rn r l  f le , . lg ing  ou tcome I te  s ta ted :

. \\'hy should the average clutch size not corrc-
spond more closely to the averaSe number of young
rearcd per brood? Preliminary obscrvations indicate
that environmcntal conditions in thc study area dur-
ing thc brceding scason are not so unpredictable
:rnd lariable from year to year that they could
favour a mechanism which would permit a dispro-
portionatel) ' large average clutch sizc to correspond
to ultra-fa\ourable ellvironmental conditions, which
might occur oflen enough to yield significantly
ucrcascd productivity. In short. there seems to be
no advantagc attached to southwestern Cape Cattle
Egrels maintaining a clutch size above the normal
optimum necdcd to correspond to the relutively
stablc and predictable lood rcsources available foi
leeding the yoLrng.

(Siegfried, 1972a, p. 204)

In the only Australian study available, Mc-
Kil l igan (1985) obtained very similar f igures to
those obtained in this one. In a study of breeding
success of Cattlc Egrets in Queensland over 3
years  (1978- i980 to  I980-1981)  he  ob ta ined a
value of 2.6 for the average number of f ledglings
produced from successful nests.

Lack (1954) put forward the tlteory that asyn-
chronous hatching is a mechanism whiclt perntits
adjustment of brood sizc in response to unpre-
dictable fluctuations in food availabil ity.

Field observations in Shortiand over the four
brccding seasons, coupled with data obtained
during banding operations in the 1984-1985
season, confirm that all four species follow the
pattern of asynchronous hatching reported in the
literature for egrets, with consiclerable variations
in weight and stages of feathering. However, the
author has observed numerous three-chick nests
sut'viving beyond 20 days for all four species (see
Table 4).

In the case of Cattle Egrets, the figure did not
vary significantly over tbe dry and wet seasons
(with 619o of known successful nests in 1982-
1983 and 599o in 1983-1984 successfully f ledging
thfee young and 61o in each of these two seasons
fleclging four young). Onc successful nest of nve
ch icks  was recorded in  1981-1982,  and one nes t
which cventually f ledged four young was ob-
servecl to have five healthy chici<s unti l shortly
before fledging in 1984-1985 (dry season).

However, with Grcat, Litt le and lntermediate
Egrets, the figures varied significantly between
the dry and wet seasons. For the Great Egret
only nine percent ol successful nests fleclged three
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, , l t i 1 l1^ i1^ l^0 .82-_ !o8J .  compr led  w i rh  48  perccnr
rn  l ' )83-1984.  One ne . r  recorded in  l sg t_1982
(wet season) successfully raised four chicks and
one. nest in 1984-1985 (dry) had four healthy
we l l - f ca thercd  ch ick \  unr i l  beyont l  20  day , .  In
t h r s  l  t t e r  c a s e .  h o w e \ e r ,  l h c  f o u r t h  c h i c k  d i r _
appeared about 2 weeks before fledging.

For the Litt le Egret, no nests of three chicks
were recorded in 1982-1983, but in the wet 1983-
1984 scason, 50 per cent successfully f ledgecl
three and I3 percent f ledged four young. Com-
parable data for the Intermediate Egret werc nve
percent  in  1982-1983 and 48  percent  in  I983-
1984.

Unfortunately, insufficient data have been
gathcrcd on clutch sizes at Shortland for the
four species in order to make conclusive infer-
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 significanlly.
Wi l l iams (1984,  pers .  comm.)  observed numerous
clutches of f ive eggs for both Great and Inter-
mcdiate Egrets at the Kooragang Island colony
before it was destroyed, about l970, but only one
clutclr of four has been recorded for the Inter-
mediate Egret at Shortland, and most observa-
tions where eggs havc bcen seen in nests suggest
that three eggs is more the norm for both Grcat
and lntermediale Egrets.

l l is the author's hypothesis that the relation-
ship between seasonal food availabil ity and lethal
aggrcssion between siblings is the crit ical factor
a t  work  in  de termin ing  breed ing  success .  Mock
(1982) proposed that a rigid l inear pecking order
develops in Great Egret nests, monopolized by
the elders, with about one{hird of all third
hatched chicks dying. Detailed observations car-
ried out on two Great Egret nests at Shortland,
where this l inear- pecking order was clearly evi-
dcnt, are compatible with this theory. In both
cases, as the birds became well featherecl, the
third chick was sevcrely peckecl ancl driven away
from parents at feeding time, and in one case,
"Numbcr three" would respond by crouching low
at the edge of the nest and hanging head and
neck vertically downwards. ln each case, the third
one dicd and only two chicks were successfully
fledged.

success ot egrets Core l l a  10  (4 )

. No equivalent behaviour has been speciflcally
observed for Litt lc, Intermediate or Catile Egrets,
but cases have been observecl where the sm;llcst
young failed to receive food during leecling visits
!y  pu len t . .  Dara  have no t  yc l  heen fu l l y  an1 l1ze . t
l o r  t h c  1 9 8 4 - l q R 5  s e a \ o n  t J u l i n g  t h e  l a l r c r  p a r t
of which the lagoon dricd oui rapiclly) bLit a
number of cases were recorded in which the
smallest siblings which reached fledging stage
during February, in Litt lc and lntermeiliate Egrit
nests, failed to survive. Further work using
marked nestl ings needs to be carried out to definc
the patterns ol parental feeding and inter-sibling
aggression patterns.

Some work has bccn started at Shortland on
the food supplied to the young by parents. Pre-
liminary rlata obtained in 1984-1985 support
findings nade elsewhcre that Orthopteran insects
(grasshoppers and field crickets) form the bulk of
the diet fecl to Cattle Egret chicks. McKill igan
(1984) reported that Orthoptera comprised 68 to
84 percent by number and 50 to 64 percent by
weight of the food of Cattle Egret young studicd
at Gatton in Queensland. Comparable figures
from South Africa wcre Orthoptera 78 percent
and 56 percent respectively (Siegfried, 1966).
Siegfriecl (1972a) estimated that each Cattle Egret
parent must capture I 728 grasshoppers in a l2
h o u r  , l a 1  t o  m a i n t a i n  i t ' e l I  a n J  i t .  ] o u n g .

Bctwccn the encl of January 1985 (the driest
January on record) ancl the end of February,
when most small swamplancls in the lower Hunter
Vallcy, including the colony sitc, had become
dry, regurgitated bolus material lrom Cattle
Egret nestl ings being banded predominantly con-
sisted of grasshoppers and crickets, with a small
numbcr (but relatively high proportion by weight)
of the skink lizartls (Lampropholis delicata arr)
L. mustelina). However, regurgitations from
Little and Intermediate Egret nestlings contained
mainly small fish (Gamhusia alJinis and Hypsele-
otris galti) in carly Fcbruary. No late Fcbruarl
data are available for the Litt le Egrets, but the
bolus material then obtained fron Intermediate
Egrets had changed to predominantly grass-
hoppers and skinks, in very similar proportions
to those obtained from Cattle Egrets. During this
period signs of stress wcre obscrvcd in Inter-
mediate Egret broods, with many deaths of
youngel siblings, and in lhe case of two ncsts, leg
deformities.
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metcoro log ica l  equ ipnent  i s  bc ing  se t  up  a t  the
colony to complement clinratic data lrom Mary-
vil le anil Will iamtown, to clarify the micro-
climatic factors. A comprehensive banding and
taggrng programme is to be continued at Short-
land to enablc the gathcring of more detailed
clata on the feeding patterns of aclults and on
specil ic nest behaviour lelatcd to the feeding and
survival of tha young.
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No bolus material was obtained directly from
GIcat Egrets, but material collccted from the
colony l loor contailcd large fish (as long as
20 mm t  such us  mul lc t  t spec ies  no t  iden t ihcd . l
rn ( l  l fagrncn ls  o I  ee ls  o l  u l idenr i f i cd  spec ie . .  F ish
of substantial size (much longer. than 20 mm)
wcre observed being fed to young in the nests.

Thesc prelinirary obscrvations suggest that for
Clattle Eglets the available inseci food from
pasturcs and the availabil ity of feeding areas clo
nol vzrry significantly betwcen dry and wet
seasons, and hcnce this species has the capacity
lo nlore successfully copc with seasonal changc.
In  thc  case o f  ln tc rmed ia te  Egre ts ,  d ry  season
breeding succcss is lower than wet season (a
r lcc rer 'e  in  r rc ragc  f leL lgeJ  per  nes t  by  about
l i ) ' i  b e r \ ! c c n  l , ) X 2 - l q 8 J  a n d  l a l j _ 1 , ) 9 4  a t  S h o r l _
land). However, therc is evidence 10 suggesl that
this spccies is able to nake an adjustment in cliet
p i r l len \  hy  swi tch ing  f rom uquat ic  t r rgan isms.
\ \ l l | ( l t  l r c c , , m e  u n a v a i l l r h l e  l s  $ e t l l n J s  J t y  u p ,  t o
a  d ie t  o f  pas ture  insec ts  and rep t i l cs  s imi la r  to
tl 'rat caten by Cattle Egrcts.

In the case of the Great Egret, breeding
success, measurcd by average number of young
fledgecl pcr successlul nest, 

"was 
less by about 2i

perccnt in the dry 1982-1983 season comparecl
w i th  the  rvc t  1983-1984 season.  Obscrva t ions
suggcst t ltat this species largely depends on fish
ilr ld larger crustaceans such as crabs. Matcrial
collected from the floor of lhc colony dur.ing the
severc dry part of the 1984-1985 season indicates
that the flsh and crabs most l ikely came from the
ncarby Hunter River Estuary. It is hypothesized
that in a wet season, a wider range of fresh-
watel ancl cstuarinc habitat is available to support
this species than in a dry season, when estuaiine
leecling habitats provide the main food source.

It is also hypothesizecl that the Litt le Egret is
nrost severely affected by seasonal changes in
rainfall. The breeding success at Shortland for
th is  spec ies  was 65  pcrcent  lower  dur ing  1982-
1983 than 1983-1984.  [ t  i s  suspec ted  tha t  the
Litt le Egret is more heavily clependent on fresh-
water wctland habitat than the other two "watef-

depenclent" specics.

To rnver t iga te  the  h lpo thercs  ra ised  here .
lu r ther  \ tud ic \  neer l  ro  be  car r ied  ou t  u : ing  w ing-
taggcd or banded adults and marked nestl i |rgs,
with obselvations carried out throughout the
feeding lange of the aclults and at the nest-sites
during the breecling season. Automatic-record ing


