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Wlnter swamp, 7 km wesl of Ballaral, was improved as a welland to encourage breeding birds.
lslands, created lo enhance the habitat for brds, were quickly colonized by breeding Si lver Gulls.
Revegetation with trees and shrubs on some islands reduced the breeding populat ion of gul ls. Lowesl
gul l  nest densi l ies occurred on bare areas and beneath trees. The higher densit ies were associated
wlth shrubs.

Si lver Guls eventua y left  the revegelated islands which were later colonized by breeding Sacred
lbis. lbis nested predominantly in Melaleuca ericifolia, Acacia melanoxylon and Eucalyptus species.
The high nest density of Sacred lbrs eventual ly ki l led some support ing plants.

INTRODUCTION

Thcrc has been a substantial increase in Silver
Gulls (Larns novueholla ntl ioe ) over thc last 50
ycars  (Snr i th  1992;  Smi th  and Car l i l c  1993) .  Th is
is attributcd to an increasc in the availabil ity of
additional food supplies lrom human refuse
depots (Snrith et al. 1991).' l 'hc reliance by Silvcr
Gulls on food scraps has contributed to their
colonizlt ion of non-coastal urban centrcs (Frit lr
1969. Blakcrs dl (i/. 1984). Food supply and avail-
abil itv arc crit ical to Silver Gull dispcrsal patterns
(Murral' and Carrick 1964).

Sacrcd Ibis (Thrcskiornis uethiopica) ha'tc
ex tcnded t l ' r c i r  range s ince  1901.  They  havc
bcncfited from thc developmcnt of irrigated agri-
culturc. and likc gulls lrequcnt urban habitats
fcrraging on reluse tips (Blakers el al. 1984,
p .  661) .  t f  a  su i tab le  b rccd ing  hab i ta t  i s  ava i lab le
in proxinity to an urban food source, Silver Gulls
mav uti l izc these sites to breed. This causes
conccrn fbr town planners becausc of the possibil i ty
that bircls ma_v interrupt the flow of tratfic (Skira
and Wapstrr 1990) and opcratien of aircraft (Van
Tets  1972;  Sk i ra  and Wapst ra  1990;  Smi th  1992) .
Gulls have also been suspccted of spreading
discasc and are of concern to public health
manrgcment  (Gou ld  and F le tcher  1978;  Iveson
1979;  Fen lc rn  1981;Re i l l y  e t  a l .  1981:  But te r f ie ld
ei c/. 1983; Iveson and Hart 1983; Girdwood el a/.
1985;Monaghan e t  a l .  1985;  Smi th  1992) .

Gull population control by cull ing only
provides a short-term solution (Skira and Wapstra
1990). Lirnitcd culls are considered more effective
as a nranagemeDt option than extensive culls
(Smi th  and Car l i le  1993) .  Howcver .  w i thout  any
reduction of tbod availabil ity culis can lead to an
increase in reproductive succcss (Coulson ct a/.
1982; Spaans et al. 1987). Non-lethal techniqucs
such as nctting causc brccding birds to disperse
but rcquire constitnt maintenance for several
seasons to be elfective (Skira and Wapstra 1990).
Human disturbance is considered effective in
rcducing breeding density (Smith and Carli le
1993). Egg collecting may achievc thc desired
effect of reducing brccding but is labour intensive
(Skira and Wapstra 1990). However, Smith and
Carli le (1993) found that egg removal had litt le
effect on brccding succcss. It appears that a
combination of habitat rnodil ication, cull ing and
human disturbance can reduce gull breeding
success (Srnith and Carli le 1993).

Habitat modil lczrtion is often considered more
eflective, in thc long tcrm. than any direct
methods of population control (Caughley 1977).
Rcvcgetation, as a habitat modification technique,
could altcr the breeding habitat sufficicntly to
affect breeding populations. This paper outl ines
Silver Gull and Sacred Ibis colonization of
revegetated islands of a modified wetland and the
e l fee t  on  the i r  b rced ing  t lens i t ies .
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STUDY SITE

Ballarat (37"3,1'S, 113'52'E) is a rural Victorian
c i ty  of  approx imate ly  70000 peoplc.  Winter
Swamp (37'32'5. l,+3'.17'E). 7 km wcst of Ballarat,
is an 8() ha arca of Crown Land with 30 ha of
shal low (<2 m dccp)  wet land (F ig.  l ) .  The swarrp
is  approx imatc ly  1.7 km south of  Bal larat  Acro-
drornc and was grazcd from l86l but this ceasecl
in l9ll I when the Aclvisory Comnlittee decided to
improvc thc arcil as a wctlancl.

Wintcr Swamp has conrmunity value for
naturc conscrviit ion. scientif ic study. and passivc
rccrca t ion .  S incc  thc  car l )  18(X)s .  22  pcr  ccn t
(  10 .1079 ha)  o f  wet lands  in  V ic to r ia  has  bccn k rs t
(Office of the C--ommissioner for the Environntcnt
l9fi8). In the same time period the arerr of deep
watcr  (>2  m) .  pcrmancnt .  opcn,  f rcshwz l te r
bodics has increased b1 93 per cent to lJ74-52 ha.
whilst 14.1 3.11 ha of freshwater marshes itnd
meadows (<2  rn  deep)  has  been los t .  The c rea t ion
and enhancement  o f  Win ter  Swamp by  managc-
ineirt authorit ies \\,as an attempt to redrcss this
h is to r ica l  inba lance .

Five islands were creitted in 1982 (Fig. l) and
a rcvcgetation programl]le prepared fbr thc
islands and wetland narplin. Each islancl was

pprox imatc l )  l .5  n r  abovc  thc  max imum water
lcvcl. Thcir sizcs wcrc as fbllows: Horscshoc (120
rn  by  12  nr ) .  Long (120 nr  by  l0  m) .  Egg (15  m
diamctc r ) .  No h  (12  m d iamctc r )  and South
(  l l  n r  t l i l r r n c t c r ' ) .  l s l ; r n t l s : r r r r l  r w J n r l r  m : r 1 9 l n :  \  g 1 L
rcvcgctatcd with a tot l of 5 000 shrubs and trccs
o f  a  var ie ty  o f  na t iye .  bu t  no t  loca l ,  spec ies .  Tube
stock wcrc plantcd and protected from rabbits by
p las t ic  o r  w i re  mesh.

RESULTS

Population Dynamics of Silver Gulls in Ballarat
Area

F()r thc Ballarirt regien. the nrst Silver Gull
brcctl ing record is fronr 1917 at Lake Goldsmith
(37"32'S. 1,13"20'E). near Beautbrt (approximately
40 km wcst  o f  Ba l l r ra t )  (F ig .  l )  (R .  Thomas.  pcrs .
corrrn.). Irt the early l9il0s breeding was recordcd
at  Mcr in  Mcr in  Swamp (37"15 'S .  143 '48 'E) ,  ncar
C lunes  (38  km nor th  o f  Ba l la ra t )  (F ig .  l ) .
although it rniry havc occurrcd carlicr at t lr is site.
Lake Wendourcc (37'33'5. t,13'50'E), a 212 lia
permanent lake within Ballarat's residential areas,
has a gull population which varied from,11 in 1951
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t , '  7 r ) l |  i n  l q R 5 .  l l , r $ c r c r .  r h e  l o f \ u l i r r i , , r ]  c l t r n g ( .
h (  l w L  L  r )  l h L  \ (  v c a f s  \  i l {  n o l  ( . t , l t s i s t c n l  ( \ C C
Appcndix l) (R. Thomas. pcrs. comn.). Gulls were
liJlt-olscrvcd visit ing Winter Swamp in February
1953 (20+ b i rds)  (R.  Thomas.  pers .  comm.) .  Th i .s
was prior to cstablishing the wcttand in l9il2.

Dur ing  1987.  dur ing  the  non-brced ing  scason.
thc gull popr.rlation u'hich tirragcd on thC Ballarat
d is t r i c t  re fusc  t ip  a t  Ncr r ina  (37 '32 'S ,  143"53 'E) ,
approximately 5 km north-west of Ballarat city
ccn t re .  was  a t  l cas t  1250 (Mi l le r  191t7) .  Thcse
birds roosted at Wintcr Swanp, visit ing Lake
Wcndourcc on tl lcir return from the tip each
n igh t .  Ner r ina  t ip  c loscd  in  Decembcr  1987.
Subscquently, refuse was buricd at the larger
regionaJ tip in Sebastopol (37'36'S, 143.51,E'),
9..km south of Ballarat city centre. Since Januaiy
l a S R  i r  l r r r e r . r . . c a s r r n l l l y  r r r r i r h l e  p , r p u l : r t i o n  h r .
l , ' n1 t .O , 'n  thc  Sr ' l , i r \1 , )p r ) l  re tu \c  depot .  In  lqRS
:rnd 191J9 intmigration increased the tip popula-
tion prior to the start of thc breeding seaLson, irom
1500 in Fcbruary (l9lt i. l) to .5 000 in July (1988).
Some ol thc population lett thc rip after the
brccding sc:rson (Anclcrson l9tti3: Ba[cr. l989).

Breeding

Silvcr Gulls colonized Winter Swamp when it
f i l l ed  in  n r id -1983 a f te r  the  1982 l983 drought .
They comnenccd breccling on all islands in 1983
and b1, l9ti7 the brecding population was cstimated
at l4(X) birds (Miller 19f:]7). By July 1989 the popu-
la r ion  r r t  SL l r i rs lopo l  reg ion i l  r ip  ha . l  inc rbusea
r ( '  ( ) 2 0 0  h i r d .  { B r k c r  l q 8 q t  n i i h  I  c , r n s e q u r r r (
increasc in the breeding population at Wintcr
)wilmp.

Thc population incrcase caused concern ti)r
m.lnagemcnt authorit ics becausc ol the possible
conflict betwecn the birds and aircraft approach-
ing and dcparting from the nearby aerodrome. The
Ballarat Shire Council considcred it neccssary k)
invcstigate tcchniques to reducc the brccding
popu la t ion .

l .  l  l r '  , l f cc t  t , t  i ! ' v . r !n !  ner t tng  s i te '

As Silver Gulls favour opcn nesting sites
(Wheeler and Watson 1963) iI was thought that
brccding birds may avoid covered arcas. Egg
Island was choscn for experimental trcatme;i
and. during the breeding season in July 1987, hall
of the island was covcred with brushwood (Plnus
ra.1i(lta cuttings) to a depth of I m, while the other
half of the island was left uncovcred as the control.

TABLE 1
Nest Densi ly /n1r in covcrcd and uncovcred (contro l )  arers.

( 'Thc arcr  was covered in July 1987).

Uncovcrcd
(contro l )

July
Au!tusl
Scptcmbcr

August
Novcmbcr

0 .75
0 .31

0.lto
{). ito
0 .6u

Table I shows that nest densities in early July
1987, prior to thc treatment, were sinri lar in the
covered and control i lrcits. The addition of the
brushwood reduced ncst density due to sitc
disturbance and consequent nest desertion. There
was no effect on the control site. Nest density on
the expcrimental site increased in September as
pairs rclir id and incubated second clutches.
Additional nest sites became available as the
brushwood, matted with gull cxcreta. provided
suitablc nesting platfbrms. Gulls also nested
undcr the largcr branchcs of the brushwood. The
increased nest density on thc covercd site was
attributed to the grcater availabil ity of suitable
nest sites offercd by thc brushwood. The effcct of
habitat modil ication contiDued to influence nest
djnsity in the subsequent brccding season (1988)
(Tab le  I ) .

2; The elfect o.f habitat chqracteristics on nesting
densitl

In 1988. a study was undertaken to mcasure
thc effect of habitat on ncst density (Anderson
1988). Nest dcnsity was estimatcd i lr zl m2 quadrats
placed in homogenous habitats on Long. Horse-
shoe and Egg Islands. Habitats were categorizcd
as cither (a) bare - no gr.tss covcr; (b) open
ground - short grass less than 0.1 m high; (c)
brush _ added Pinus radiata cuttings; (d) .shrubs

Melaleuca squurroscr, M. ericifolia; (e) trees -
Eucalyptus comaldulensis, E. paucilktra antl A.
melanoxylon in a closcd canopy 3J m high with
no understorey.

Habitat significantly affected nest density for
bo th  the  f i rs t  (F  =  37 .87 .  d . f .  =  ,1 ,128,  p  <  0 .05)
and sccond c lu tches  (F  -  20 .08 ,  d . f .  :  4 ,73 ,
p < 0.05). Tables 1 and 2 show that brceding
density was high whcre brushwood was added to
somc of the island. Brush and shrub habitats

0 .5 { )
0 .30

1 . 5 0
0.50
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TABLL, 2
Thc c l i tc t  of  hrbi l r t  on ncsr dcnsirv/ rn: .  ( rAugusl  wls the
pcrk per()d for  thc f i rs l  c lu lch.  Nunlber of  ncsls:  129.'Novcnlhcr 

was thc pcak t i ) r  rhe scconcl  c lutch.  Numbef of
ncsls -  71.  f ) r t l  poolcd for  a l l  is land\ .  Slmple s izc for  c lch

habi tL i l  :  (  l .

Corela 1B(3)

no longer brccl on thc well-vcgctated Long,
Horseshoc and Egg Islands. although thcy bred
on the  smal le r .  barc .  Nor th  and South  Is lands .
Although trees wcrc planted on the smallcr
i s lands  in  1982 t ranrp l ing  by  gu l l s  and add i t iona l
nutrients from excreta probably kil led thc plants.
Gull activity on the smaller islands reduced thc
vegctatron to sparse grass cover (<-5 cm high) and
cxtcnsivc areas of Varicgated Thistle (Silybum
marnnum).

The breeding dcnsit), in 1990 (Table 3) on
North ancl South islands was comparable to that
on Egg, Horseshoc and Long Islands in l9{17/88
(Tablcs I anci 2). The ovcr?rll dccline in gull
brccding activity at Winter Swamp tretween
1987 1992 was attributed to the effect of the
successful revegetation programmc rcducil lg suit-
ab le  hab i ta t .

SACRED IBIS ON WINTER SWAMP

Earlier Sacred lbis records lor the Ballarat aretr
wcrc for small (lcss than l2 individuals) groups.
The nearest. recorded, breeding population t<r
Ballarat was at Stockyard Hil l (near Lake
Goldsmith. Bcaufort) whcrc 100 pairs bred
(Thomas and Wheeler l983). In 1988. Sacrccl Ibis
bred unsuccessfully on Wintcr Swanp. building
nests in low M. squarrost shrubs on l jorscshoe
lsland (Tablc ,l) . These clutches were deserted,
and thc morc abundant Silver Gulls laid their eggs
in the atrancloncd ibis nests. In 1990. 37 ibis nests
produced 33 chicks (0.1t9 chicks/nest). This
increasecl in l99l to 72 ncsts producing a meirn
1.74 chicks/ncst. Sincc 1990 Sacred Ibis have
succcssfully bred on Horseshoe Islard. ancl in
1991, cxpanded breetl ing on to Long lslirnd. ert
which time no gulls brcd on either of these
vegetated islands.

TABLE 4
HeiShr of  Slcred Ib is ncsls l98i l  1992. (No dara wcre

col lectcd in 1989. )

Habi ta l
Opcn Brush Shruhs Trecs

rAugust
lNovcnrber

0 5
0.3 U.- l

1 . 5
0. ' /

l . l 0 . 6
0 .2

offered ncst protectiot' l  from inclemcnt weather
and aerial predators. Shrubs, such as M. squarroso-
wcrc structurally rigid and nests wcrc found
undcr. in and on such plants. The lowcr ncst
densities in bare areas and opcn grassland was
duc to minimal protcction i lnd rcduccd structural
conp lcx i ty  o f  the  hab i ta t .

Ncst densit), under trecs was krw bccause of :r
combination of factors. Parent birds usually
attcmpt to land directly on thcir own ncsting
territory avoiding conflict with neighbouring
breecling birds. The closed canopy forcetl adults
to land at sorrc distancc from thcir ncst and thcy
were obliged to walk through neighbouring
territories. Continual conll ict with ncighbouls
may havc rcsultcd in thcm dcscrting thcir
ncs ts .  In  add i t ion .  thc  a rca  undcr  young.  smal lc r
(2-3 nr tall) trees (particularly E. comaldulensis,
E. paucillora and A. nrclanoxylon) wcrc continually
swept by the lowcr branches of the tree. In these
sites nests were found concentrated around the
trase ol the trunk where the effect of drooping
trrirnclres was avclit letl.

When gulls left the islands, ground covcr,
particularly weeds. increased making the habitat
even less  su i tab le  fo r  nes t ing .  By  1990 S i lver  Gu l ls

TABLE 3
Maximum nestr density (pcr m:) each month during lhe breed-
in8 scasor in 1990 and l99l on North and South Isl : 'nds. Al l
ncsts with cggs were counted and data poolcd for both islands.

Comhined area of both ishnds was 2,{6 m:). Hcight  (m) 1990 t\fi)
Nunlbcr of  Ncsts

l9lJll l qq l

l , lv0 1991

1 . 7 0
r . 2 8
0.f i1
0 . I 1

0.'t5
0 .99
0.,{2
o .29

0 . ( f  l . 0
1 . 1  2 . u
2 . I  3 . 0
3 . 1 + . 0
4 . 1 +

Total

3
0

( l

1l

3

t 2  9  1 6
l1 .13 94
l l  l 0  2 6
0  t 0  26
0 0 8

3',7 
',71 170

Scptcnlbcr
October

Decernber
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As trccs grcw taller antl thc canopy clevelopecl
Sacrcd lbis used the E. puucifloru, E. cumaltlulensis
trntl A. melunoxvlon trces for nesting with a
tcndcncv. but not statistically significant, tO use
h igher  s i tes  (Tab le  . l ) .

The co lon ia l  nes t ing  hab i t  o f  Sacrcd  Ib is  has
causcd conccrn tbr thc lorg-tcrm survival of thc
islancl vcgctation. Excessive nutrients from bird
cxcreta associated with high nest densities in thc
supporting vcgctation. prrticularly Melulauca
shrubs and A. maktno.rylon. has led to cxtcl 'rsivc
defoliation nd conscqucnt dcath of somc plants.
The adtl it ional weight of the nesting platforms has
weakcncd branchcs which broke during winter
storms. The long-term future of thesc favourcd
ncst supporting plants is not sccurc if the ibis
breedirg population increases in future years.

DISCUSSION

Thc prelinrinary results oi this sludy at Wintcr
Swamp showcci that breeding densitics of Silvcr
Gulls and Sacrcd Ibis wcrc affected, negatively
and positively rcspcctively. by habitat rr.rodifica-
t ion .  Thc  negat ive  re la t ionsh ip  bc tween these
spccics providcs further support to thc work of
F je l t l sa  ( l9 i t5 ) . ' l ' h is  s tudy  demonst ra ted  tha t  thc
physical structure of plant spccies need to be
considcrcd bcforc thcir selection for a revegeta-
tion programme on barc islands. Inappropriate
choice of plants may cncourage undesirablc bird
spec les .

If an objective of revegetation is to rcducc
gulls. shrubs that are dense, supportivc and
protcctivc of nests. should be avoicled. Shrub
vegctation provides a scrccn between neighbour-
ing adults and Smith and Carli le ( 1993) found that
sc t ( (n ing  l re tween nes ls  dc . r , . r t s t .  aggress i re
intcractions between adults and provides secure
sites tbr chicks. Wherc trees are preferred for
revegetation programmes, species with low
sweeping branchcs should be chosen. Swccping
branchcs prevent birds building nests under trees
and reduces establishment of screening ground
vegetation. The density of trees should bc
sufficient to form a closed canopy, again reducing
ground vcgctation. Although affecting the size of
the breeding population of Silver Gulls and
Sacred Ibis may not hitve been an objcctivc of
revegetating Winter Swamp, the changes in the
densitl ' of both spccics were seen by the manage-
ment authority as dcsirable. The Silver Gull is

B- Kendshr Effecl of revegetation on Si ver Gull and Sacred lbis breeding

regartlcd as an urbetn pest' specics becausc it
forirgcs on refusc ilnd may transmit disease. but
this is unlikcllr in Ballarat (tsakcr 1989). Sacred
lbis foragc on refuse yct appear to be more
acccptcd. possibly becuusc they arc associated
with invcrtebrate pcst control (Blakcrs et a1.
1984) .

Future population control of both Silver Gulls
and Sacred Ibis. in the Ballarat area. can only
rcsult if thcrc is improved regional rcfuse
management. in particular, thc rapid burial or
rcmoval oI potential foocl sources. Thc combincd
action of reduced food availability and habitat
modillcation of breeding sites will reduce popula-
tions in thc long-tcrm (Srnith 1992: Smith and
Clarlilc 1993).
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APPEN DIX

Numbcr of  Siher ( ;u l ls  rccorded
(1951 19115) ( tJnpuhl .  dal : r  f ro R

J Whcclcr) .

I

on Li ikc Wcndourcc
Thonra, i  and thc late

Numbcr Nlonrh/Scason

100+
100+
l5(| 200
100+

5001
0
6
l

'125
1 1 ( l
t50
t 0 1
175
100

M:uch
M"r

Deccmbcr

Junc

Juh
Nl.rrch
I:cl)ruarv
DeceInber
Fcbruury
Octobcr
Novcmbcr
Miirch
J u c

t1 )51
1952
t95 :
le5.l-55
1957
t962
l96l
l 9 7 l
l 9? l
t9t. l
1917
t9u l
198-l
l 9u3
t9lt.l
19U5
l9l i5

R .  l h o r n i t s
R. Thomirs
R. Thomas
R. I  hoDus
R. ThoInas
R ThoDas
R. ThornLrs
R Thom:rs
i t .  l  homas
R. Tbonras

HONOURS
Tlre contributions to ornithology oI Pauline

Rcil ly and Stephen Marchant have bccn rccognizcd
by au,alds in thc Oldcl of AtLstralia.

Pau l inc 's  d r ivc  l ras  bccn thc  cnvy  o l  many o f
us whcther it be the study of Silver Gulls, Flame
Rot r ins  o r  L i t t l c  Pcngu ins .  o r  as  Prcs idcn t  o I  thc
RAOU.  or  as  an  au thoress  o f  acc la incd  books
for chilclrcn.

Stcphcn's ycirrs as Editor of Ez,, brought thc
journal to tlre international status it now enjoys.
and his cnormous cditorial cfforts. with Peter
I l iggins. led to the publication ol Volumcs 1 and
2 of the Ilandbook oJ Australian, Nev' Zealand
antl Antarctic Bird.s.

Thcy both dcscrvc our sinccrcst congratulations.

lvl. D. lvlurray


