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THE EFFECT OF DROUGHT-BREAKING RAIN ON THE
RE.ESTABLISHMENT OF EGRET COLONIES IN

NORTH COASTAL NEW SOUTH WALES
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The re-establishment of five breeding cotontes ol egrets on the north coast of New South Waleswas monitored over a period durino which droughfbreak-ing rain tell. Cotonisaiion was attected by thewarer.rever of the corony site prior to this rainfal uu"nt. o{, iii"" *"r"-"1t "lif"l""o untir frooding ofthe site occurred whirst lhose with water were onty cotonteo oy c"ttru 
-i 

jr-"r"-. cr"ut, rntermediateand Little Egrets commenced nestino in significant numbers only after this ra;fall event. Where nestingof all iour species commenced a.h; sam-e time, cailrtEg;eb;;;; ji" iJr"iiono ,_" quickly and
ffiiirl::"":{::::l"i"t; flSl'?ii'ffi.,,,ffi"""r"Jed 

1o -be 
ihe maior rimiting iaitor tor cattre eirers

INTRODUCTION

,  
The hreed ing .h iohrgy  o f  hcrons  und cgre ts  h ts

becn w( l l  \ tud icd  in  thc  nor thern  hcmispherc
(Jcnni 1969; Dusi and Dusi 1970; p:tr.tt '1974:
Mzrxwell and.Kale 1977l pratt and Wintter tOg5j
i lnd  in te re{  in  th is  g roup has  inc r r ,ased in  Aus t_
r i r l rJ  ( ,vc r_ thc_ l i l s t  decat le  o r  so  (McKi l l ig ln  lAEs.
lq ( ) { ) .  I ( )g l :  Muddock  lqxh ;  Maddock  r id  Bax ter
l q q l :  B a x t c r  l 9 a 2 ) .  E m p h : r s i s  i n  A u s l r a l i i r  t o  d  l c
n i l s  p f lman l )  hcen on  hreed ing  \ucccss  and
Denavlour_

In north coastal New South Wales breeding
generally commences in late October to earli
Norember  w i th  most  nesr l ing :  hav ing  f ledgcd b i ,
lhe  end o f  Februar l .  In  sume wer  lean t , r ;ed ing
mry  commence as  ear ly  as  Sep lemher .  rhc  Shor i_
lund co lony  commcnc ing  on  Sepremher  I  7  in  lggg
(Maddock  1q88) .

During. thc breeding scason of l99l 92 an
opportunlty arose to monitor the establishment
r ' l  cgre t  h rccd ing  coL, r r ies  under  d i l le r ing
cond l t lon \  i r l  thc  h rc i rk ing  o f  u  re l l r t i ve l l  shor i
though severe drought at f ive breeding colonies
rn north-eastcrn New South Wales- and the
Huntc r  Va l ley .

SITE DESCRIPTIONS
Tbc LawrcDcc cokmy (29.30'5,  t53"06,E) is  locared in a

nalural  anphi thcatre bounded on rhe castern s idc by the
ClarcDce River wi(h a road between thc wct land and thc i ivcr .
T h .  . o l , ' n r  i  p . r . r  \ c J r \ .  l r r .  u ( L u p r ( d  J t , o u r  i U  p ( r  f e l r , r l
r 0 c  J ! r t l i i F t .  n c \ t  ( c \  i n  r h c  l  h . r  w c r l i , r r ( r  d l r h o u g h  J u I | n g
the l99l /92 scason onlv 50 per ccnl  of  thcse conlarncd nests.
Ncsting occurs primarily in Melatetca tluinquencfuj.r, nrosr of
wnrch arc young t rees lcss than 4 m high.  Birds also ncst  in
scirttercd Cdruflr.i/?., 81d&ca and in lhe l99l/92 scason 7.!"/?a
sp.

At  Juncr ion Hi l l  (29 ' lu,S.  152"55,E).  5 km oorrh-wesr of
Craf ton and some 22 km south-wcsl  of  Lawrencc.  rne col( )ny
is again s i tuatcd in a nalural  amphi theatrc.  thc wet land being
aboul  3 ha in s izc and fcd by I  number of  spr ings.  scvela l  o l
w h i r ' h  r u n  r n r n  j r n  r n r L  r n r l l c n r t )  f l o r r r n !  l u  \ :  T h i r  e r .  )
rCIarn\  \omc remndnt Jt \ '  r : l in f , ) rC, t  \CpelaILJn.  | rC-
dominant ly At tu iu mclanoty lon,  wi th a Dumbcr of  camphor
llrrrcl Ctnrutmonutm camphoru aru) large M. quinquorcrvia
around thc spr ings.  Thc rvethnd i tsc l f  nas a densc l rea ot
smal l  (gcncr i l l )  lcss than four mclres)  M. quinqu?ntr  a
occupyrng less lhrn I  ha.  Abour one-th i rd of  lhc colony ncsls
rn thc wet land wi th lhe rcmrindcr in the gurry.

The Boambcc colon] ,  (30.2u,s.  t53"0.1,r : )  is  s i tuated in an
art i l ic ia l  wet l i tnd crcated bv rhe danDl ing of  l l  t r ibulary of
Bornbee Cr€ek bv Linds: ivs Rord 10 km south ot  Coffs
Harbouf.  Ncst iog occur\  in thc smit l l  M. quhquenUriu ;n rhc
wet land as wcl l  ns ta l lcr  t recs on rhc mxrgins.  in bamboo.
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Pinus radiata, cultivated poplars and lllbrscas sp. and, until
recently rcmoved, camphor laurels,

The Seaham colony is si tuated within the Seaham Swamp
Nalure Reserve (32'39'S. 15f43'E), a small  natural wetland
of 7.5 ha. in which egrets Senerally occupy 6 m tatl M.
quinquener|ia around the margins, Nesting also occurred
in several trecs approximatcly 25 m high in the 1991/92 season.
The colony is rathcr opcn and nesting space sccms to bc
restricted by the small number of trees available.

The breeding colony at Short land (32'52'S, 151'41'E)
occupics a 2.4 ha wctland. Nesting occurs in mat]U.re M. quin
quenervia and M. linariilolia about 15 mctrcs in hcight. To
datc ncsting has only occupied a maximum of about balf the
available trees in any one season.

All  of these colonies are adjacent b residential areas. their
bcation being shown in Figure L

METHODS

Regular observations wcrc madc throughout the breeding
scirson from the lirst arrival of egrets at the Lawrcncc,
Junct ion Hi l l  and Boambee colony s i tes and f rom ear ly
January a( Shortland and Seaham- Information conccrning the
la l tcr  two colonies was obtained f rom Max Maddock and
Michacl  Murray pr ior  to 6 January.

Up to 6 January the Junct ion Hi l l  colony was v is i tcd dai ly
and tho Li iwrcnce and Boambee colonies at  lcast  weekly.
After this datc a fivc day 6eld trip was conductcd each
for tn ight  wi th the Lawrcncc and Junct ion Hi l l  colonies bcing
vis i ted on at  least  three of  these dxys rnd thc Boambee colony
on thc 6rst  and f inal  day.

The water cover of  each of  thc wet lands was assessed
throughour (he establ ishment of  the breeding colony wi th
counts or estimates of the number of pairs nesting at each of
thc colonies c iur ing the incubat ion per iod.  Counts wcrc
obtained by count ing the number of  nest ing pairs in each
sect ion of  thc colony al though at  Junct ion Hi l l  the densi ty of
t rccs in the wet land port ion of  the cobny meant that  an
est imate only was possib le.  Dur ing December indiv idual  b i rds
ralhcr than pairs of Great and Inlermediatc Egrets were
counted dur ing thc court ing stage pr ior  lo the cstabl ishment
of  ncsts at  Junct ion Hi l l .  Counts obtained are minimum
numbers only as it was not possible to see all parts of any
colony other than Seaham.

Daily rainfall figures for the colony areas were obtaincd
from Lawrencc Post Oflicc, Marlaille, 7 kilometres sou(h_cast
of  Short land,  and Coffs Harbour meteorological  stat ions.

RESULTS

The winter and spring of 1991 was a period of
drought on the New South Wales north coast with
well below mean rainfall being received (Fig. 2).
As a result a number of wetlands dried for the
lirst time in many years, at least 8 years for the
Lawrence colony site.

N

El N€rcn nr.jor row. ro colony

FiBrrc l. Location of colonl sites in central aru1 nofthent
coastIl New South wales.

Cattle Egrets,4rdeolz ibis commenced roosting
at the Junction Hil l colony site in the first week
of November but were extremely unsettled and
left the colony area at the slightest disturbance.
It was not unti l 23 November that birds were
sufficiently settled to allow access to the colony
site. At this stage there was much courting activity,
nest building and some birds were on eggs. The
wetland at this time had water covering about one
quarter of its area and the springs were not
flowrng. A count of the upland portion indicated
an overall number of about 2 500 pairs of Cattle
Euret for the whole colony in late November.
T[ere were only two pairs of Grcat F'gret Egretta
a/ba nesting and six Intermediate Egrets E.
intermedia using the colony as a night roost.

During November the Lawrence colony site
was completely dry and there was no sign of birds
attempting to nest there. The Boambee colony,
on the other hand, was active with the majority
of the estimated 1 500 pairs of Cattle Egret on
eggs. This site, however, is fed by a constantly

Junclionlli l lo /
O ORAF I ON
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Figrtc 2. Mean and 1991 rainfall at Latrren(e, Coffs Hatuow and Maryyilte.

flowing creek with water being retained by a small
weir. Hatching dates later confirmed that nesting
began at Boambee aboul two weeks hefori
Junction Hill.

On 12 and 13 December 177 mm of rainfall was
received at Lawrence, followed by a further 39.4
mm between l9  and 24 Decembei lF ig.3) .  On l5
December Greg Baxter  (pers.  comm.)  counted
20 Cart le  Egret  nesls  under  consrruct ion wj lh
more birds in the area. By 1 January this had
lncrease_d.to an estimated 2 000 pairs with many
bi rds sr i l l  in  magenra couning f lu ih .  Creat .  In te i -
mediate and Litrle Egrers E. garzett(l uere alscr

nesting as were Little Pied Cormorant Phala-
crocorax melanoleucos, Little Black Cormorant
P. sulcirostris and Sacred ll'tis Threskiornis
molucca.

Immediately following the rain on 12 and 13
December the number of Great and Intermediate
Egrets increased at Junction Hill from the four
Great and six Intermediate present prior to this
rain to 25 Great and 12 Intermediate on 15
December and 48 Great and 48 Intermediate on
23 December. With few exceptions, these birds
werc showing a s t rong cour t ing f lush and many
werc d l \p lay lng.  Al though nests were not  counted
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Figure 3. Daily rainfall (mm) December )991.
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TABLE 1
Est imaled number of  pairs of  egrcts nest ing . r t  each s i tc .

Cotella 17 \21

Colony Dale Catt le lntcrmediate

Junct ion Hi l l

Boambee

Seaham
Shortland

1 5  1 2 - 9 l  l

0l -01-92
l2-0 t-92
23 -11  9 l
l 5 -12 -91
23 - t2  91
1,1 0i-92
22  t r  91
t5- 12-911
15  0 l  92
l7 , t  2 -91 r
l 7 , l 2 -91 r
16-01 92

202
2 000
2 800
2 500

NCI
NC

3 240
i 500
I 206
I 500

699
90)

it00

0
4tl

2
(2s)
(41r)
4',7
1l
I

3
IJ
0

25

100
1 1 2 r

(  l 2 )
(48)

I

3
0
0

25

2
3

0
0
2
1
I
.+

;
5

LCourt by G. Baxtcr- 2Ncsts undcr coDstruction. rFurthcr ncsting commenced afler rhis date. est imated
total of 25() pairs. O CouDt of number of individual crcr( ard InrcrDediate Egrers only, nor pairs
nesting. NC No counl avai lablc.

at this stage. obseryation suggested that the
number of Cattle Egrets in the colony did not
i r t c rc lse .  There  w: rs .  howcr r . . r .  u  resurgence in
courting behaviour with a great many birds going
into a magenta courting flush. This may havc
been a direct consequence of a storm with strong
wind but l i tt lc rain that affected the colony on
8 December (scc Fig. 3) with the loss o[ many

A nesting colony of 800 pairs ol Cattle Egrets,
along with Great, Intermediate and Litt lc Egrets
at Shortland only re-established alter the drought-
breaking rains of nid-Dccemtrer, two previous
attcmpts by Cattle Egrets bcing abortcd whilst
the colony sitc was dry (M. Murray, pers.
comm.). The Seaham colony successfully rc-
cstablished in mid-Novcmber with water covering
about l0 pcr cent of the colony portion of the
wetland. No species othcr than Cattle Egrets nest
at Seaham. Totzrl counts of pairs nesting at each
of thc colonies is provided in Table 1.

This staggering of nesting between colonies was
most noticeable for the Boambee, Junction Hil l
and Lawrence colonics where the peak of f ledging
occurred about mid-January, early February and
late February-early March respectively. Timing
for the Scaham and Shortland colonics was
cssentially the same as Junction Hil l and
Lawrence. again reflecting the relative water
levels at the commencement of the brccding
season prior to the rain on 12 December.

Breeding of the four species of egret at the
colonies was also staggered with Cattle Egrets
laying earlier than the other three spccics. This
was particularly evident at Lawrence wherc,
although brccding of all species was stimulated
by a singlc rainfall event. Cattle Egrets seemed to
respond more quickly and were more
synchronised than Intermediate Egrets. On 24
Mzrrch there were sti l l  quite a number of nests of
Intermecliate Egrets with young less than about
three weeks of age indicating that nesting was sti l l
treing init iated by Intermediate Egrets almost two
months after the init ial rainfall event that
triggcrcd brccding. By this datc most of Cattlc
Egrct chicks had fledged.

DISCUSSION

Drought conditions at the beginning of the
breeding season affectcd thc re-establishmcnt of
thc breeding colonies of all four species of egrets.
The one site that had a normal or near normal
water level was colonised by Cattle Egrets before
those with reduced water levels whilst the sites
that had no water were not re-established before
the drought breaking rain. The other egret species
did not establish thcmsclvcs at any colony unti l
after this rainfall episode. Werschkul (1977)
suggcstcd that Cattle Egrets appeared to be
stimulated to begiD nesting by rain. This is
contrary to obscrvations prcscntcd hcrc, provid-
ing the colony site had sufl icient water.
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Werschkul's observations were, however, at
an upland colony and as such could be vicwed
in a similar l ight to the dry colonics in this
study.

During a wet breeding season Great Egrets are
generally the first egret species to establish them-
selves in the breeding colony at these sites
followed by Cattlc Egrets (Baxter 1992, pers.
obs.). In thc southern USA, Cattle Egrcts were
found to bcgin and finish nesting latcr than other
spccies (Jenni 1969; Werschkul 1977). Due to the
dry beginning to the 1991 92 breeding season all
egrl]t species nesting at Lawrence apparently
reactcd to thc same stimulus, rainfall. Under
these conditions Cattle Egrets requircd much less
time than the other species to proceed through
courtship, nest building and laying, although
quantitative data to support this has yet to be
obtaincd. Tomlinson (1979) found breeding to bc
highly synchronized among Cattle Egrets with
most of the eggs being laid togcther and chicks
hatching out within a fcw weeks of cach other.
This occurrcd at each sitc in this study, but par-
ticularly so at Lawrencc.

Drought-breaking rains, such as those of mid-
Dcccmber  1991,  may ac t  as  a  s t imu lus  in  severa l
uays .  I t  p rov ides  rhe  dr ink ing  r . ra te r  requ i rcd  b1
thc  male  egrc t  wh i ls r  i r  i s  guurd ing  lh ;  t cmal ; '
during her ferti le period (McKill igan 1990). This
i rpper r r \  to  be  nar t i cu l r r r lV  imDor tanr  fo r  Cat t le
Egrc ts .  uh ich  on ly  re -esr ih l i ' hes  co lon ic '  where
watcr is readily available at the site. It is less clcar
fbr the other egret spccies. At no colony site did
more than two pairs of Great, Intcrmediatc or
Litt le Egrets nest prior to the rain of 12 14
Deccmber, cven when water was available. The
precise stimuli to which these birds reactcd
remain unclear.

Nesting of Great, Intermediate and Litt le
Egrets only commenced after this droughr
breaking rain, regardless of the amount of witer
availablc and Cattle Egrets commenced whcre the
colony site had been dry. Even so, the ultimate
level of breeding success may sti l l  be dependent
upon food aru i l rb i l i t y .  Maddock  ; rnd  Brx rc r
( loo l )  .u t t " . ,  n*  tha l  Great ,  In rermed ia tc  and
Litt le Egrets were less succcssful during dry
seasons. Although evidence is lacking, these
predominantly wetland dependent speciei may be
reacting le the fi l l ing of wetlands in'fceding aieas
around the colony.

The observations presented here suggest that
whilst rainfall may triggcr breeding in all egret
species, at a colony site that was dry it is also
required to trigger breeding of Great, Inter-
mcdiate and Little Egrets in drought years even
when conditions are suitable for Cattle Egrcts.
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