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. The. breeding.ot Black Swans Cygnus atratus on Llangothltn Lagoon came Reserve
and Lit t le Llangothl in Nature Reserve both during and atier the tdat_tOSS Oroughi i ireported. Breeding success rates ranged up to 47'9" dunng the droLlqht and 68yo 

"after_
wards. A possible l ink between low breedrng actrvity, huitng press;res. and the legal
status of the laogons is discussed.

INTRODUCTION

Llangoth l in  Lagoon Gamc Reserve  and L i t t l c
t - langoth l in  Nature  Rescrve  l i c  jus t  over  a  k i lo -
mct le  apar [  o r ]  the  Ncw Eng land Tab le lands  o t
o f  Ncw South  Wales  a t  an  a l t i tude  o f  I  J60m
(  t , langoth l in  Lagoon gr id  rc fc rence:  9  237-
It00 7.10 Guyra Shccr 9 217 (Edition l) National
Iopograph ica l  Map Scr ies) .  L langoth l in  Lagoon
has an  approx imatc  sur facc  area  o f  400 ha  and
t , i t t l c  L langoth l in  o f  80  ha .  Both  havc  cx tens ive
arcas of cnrcrgcnt macrophytcs and the vegcta_
uon comnlun t ty ,  cven a f te r  a  scvere  drought .
rcnrains substantiallv as dcscribcd by Briggs
\ 1 e 1 7 .  t 9 7 9 ) .

Thc  lcars  1979 to  t98 l  wcre  oncs  o f  gcncra l
drougllt in much of south-eastcrn Australia and
t i rc  New Eng land rcg jon  o f  NSW had lower  than
aYcragc  ra in fa l l  in  cach o t  thcse  years  (N.
E lph ins t0n  pcrs .  comnt . ) .

Both la-grtons wcrc dry for an unclctcrmincrl
pcliocl of scvcral montl 'ts in the summer of l9g0-
I98 l  bu t  bo th  bcgan t i l l i ng  in  June l98 l  and
rc ta inc( l  f luc tua t ing  Ievc ls  o f  watc r  un t i l  the
drought  b roke  in  thc  au tumn o f  19g3.  They  f i rs t
ovcrflo\\,ed in June 1983 and continucd to do so
l r r r  t11 . .  1 . r ,  r , l  rhc  \ rudy  pcr iod  w i th  L l rngoth l in
r . "ugoon rcachrng J  n lax imum approx imatc  Jcp th
o f  2m a t  thc  cnd o f  January ,  14g4.

Black Swans Cygnu.s atratus brctl on both
lagoons a f te r  inunc la t ion .  Brced ing  succcss  is
c l i scussec l  in  rc la t ion  to  t l te  n ranagemcnt  o f  lhese
two Iagoons,  to  thc  hun l ing  o f  o lher  av ian  spec ics
anc l  thc  lega l  s ta tus  o f  thc  lagoons.

METHODS

Fifty-six "walk-around" 
censuses of Uangoth-

lin Lagoon and Lirt lc Llangothlin Lagoon were
madc bc twecn June l9 t i l  and  February  1984 a t
not morc than monthly intervals. Obscrvations
werc made using 7 x 50 binoculars. Ccnsuses
hegan a t  sunnse on  L langoth l in ,  and L i t t le
Llangotlrl in wa5 ccnused on the samc day begin_
n ing  shor t l y  a l tc r  complc r ion  o f  the  L la ;go t i l i n
ccnsus cxcept on thfce occasiol. ls whcn conditions
d id  no t  a l low th is .

All watcrbircis were ccnsuscd but only the data
collectsd for Black Swans are recorded herc.
Actlve nests werc also rccorded: a ncst was
rcgarded as aclivc if an adult swan was in
a t tendancc .  A f tc r  ha tch ing  the  number  o f  b rooc ls
was countcd  and,  whcn fcas ib le ,  the  number  o f
cygnets in each brood. Broods and brood sizes
cont inucd to  be  countcd  un t i l  thcy  cou ld  no
longcr be rccogniscd as such with confidence. A
brce t i ing  pcr ioJ  wu\  regarJcd  us  be ing  hc lween
lhc  t i r \ r  \ igh l  o I  new ncs t . i  an( l  f l ;dg ing  ( , f
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cvgnc ts  wh ich  occuts  th rec  to  four  months  a f tc r  l . l  pa i rs /ha  in  thc  w in tc r  o f  1982.  Dens i t i cs  a re
harch ing  (scc  Bra i rh lva i te  l98 l ) .  busCd on ths  es t imatcd  arca  o f  Doten t ia l l v  su i t -

Bccausc  c lu tch  s izes  arc  unknown fo r  a l l  cx_  ab te  nes t ing  hab i tu t .
ccpt onc brec(ling scason, succcss rate was based
on thc maximum numbcr of nests seen at any Tining ol Breeding
onc tinlc and thc numbcr of broods known to Thrcc major episodes of brecding occurred
harc  su lv ivcd  pas t  f ledg ing .  conrmcncrng in  S ip tcnber  1981,  Apr i l  1982 and

May 1983.
RESULTS A fourth cpisodc bcgan in January 1983 but

.Y(,.u )-rr.r and Mqteriql; thc ncsts were later abandoned (See Table 1).
I)t 'rtsity ol l lreeding Pairs Spasmodic breecling involving one to thrce pairs

Swans wcle preseni on both lagoons through- occurlcd at othcr t imes. All major breeding
ou l  thc  s tudy .  (L langoth l in :  = - :  95 ,  ran 'ge  cp isodcs  were  preceded by  a t  leas t  onc  month
2- l t j , l ;  L i r t l c  L langoth l in :  =  129,  range l3 - - t?9 ] .  U f  r i s ing  water  leve ls  (See F igure  l ) .

S ! ! rn \  on  L langoth l in  Lagoon a lway i  nes ted
in l.) lco<lruris spl.t icelata r*i.o-ono ul.a er"o- 

:; ) n' ltt (tnit iation ol Breeding

r' lralis as ncst matcrial. Swans on Litt le Llan- Commcncing in May 1983 swans bre d syn-
gothlin usually nestcd in Glyceria sp. swamp and chronously on the two lagoons. The first nests
conslructcd tlrc ncsts of Glyc.eria; only rarcly wcrc scen on l0 May at Litt le Llangothlin and
\\ 'erc ncst\ sitcd in and constructed of Ele<tchuris. thc nrst ones at Llangothlin on 26th May. Nest' l 'hc 

thrcc small islands in Llangothlin Lagoon building within lagoons was spaced over six
wcrc not uscd for nest sites. All nests were weeks. Major breeding beginning in September
constructed in watcr at both lagoons and there l98l only occurrcd on Llangothlin (one brood
u'as no $'idence of a clumpcd distribution in the was hatched on Litt le Llangothlin) and the
available habitat. Thc maximum density of breeding events bcginning in April 1982 and
brccding pairs at Llangothlin was 0.14 pairs/ha January 1983 wcrc confined to Litt le Llangoth-
i r r  thc  sp l ing  o f  l98 l  and fo r  L i t t le  L langoth l in  l in .  F ivc  b roods  wcre  produccd bc twecn June
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FiEfic 1. Woter l(vels at Llangothlin Lagoon, lune 1981 to March, 1982.
Stlil w ical lines denote onset ol breeiling season. Dashed wrical lines denote 1982 duck hunting
season. ll/ater heleht in centimetrcs,
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TABLE I

Pcrccnlage of  Ncsts \h ich produccd cvgncts surv iv ing past  f iodging.
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Ncst ing
( i 'nrmcnccd

No. S\\ans
RanSe (a)

No. Nests No. Broods No. Broods Success
Hatchcdt FlcdgcdJ o/o

Site

Srptcmhcr

Apr i l

J i |nuar)

NIav

31-159
l lo-379
39  181 , i
5 1 -  1 9 1

116 -184
43 - l 3 l

7 ( 3.0)
-  ( l . l )

0
:r2 ( 3.9)
r9  (  3 .5 )

3 (3. '7)

20 (3.3)

26  (3 .6 )
r 1 (3.2)

LGR
LLNR

LGR
LLNR

LGR
LLNR

l 9 8 l

191r2

t983
l98 l

I  t 0
195
u5

121
1 1 5
100

43
43
0

l6
38

7
47

0
68

( l l )  Numbcrs of s$anr incrcascd rapidly over the period of ncst buikl ing. This accounts for thc lower end of
tho r i ingc an somc crses being fc\\cr than the f inat numbcr of brceding pairs.

Firc brrx s later produccd sporadical ly (scc text)
I  i frrr(\  in brJckct\ .rrr.  mcrn br, 'od sizes
L(jR: l- langothl in camc Reserve
LLNR: Lit t le Llangothl in Naturc Roserve.

ant l  Novcnrbcr  1982 on  L langoth l in  (scc  Tab le  I
lo r  numbsrs  o f  nes ts  a t  o ther  t imes) .

( lur<lt anl Rrood Size

In  thc  spr ing  o f  1981,  l8  accessab lc  nes ts  were
cxanrincd. l5 of thosc contained cggs. The mean
c lu tch  s izc  was - j .1 .  (S .D.  -  2 .1 )  w i th  5 .0  be ing
thc nraximum clutch size. This is comparable to
Fr i lh ' \  (1982)  I igures  g iven fo r  d ry  years  in
Quccns lunc l  ( . i .5 )  and Tasmania  (3 .7  and 3 .5) .

Mcan brood size was -.1.0 (S.D. - 1.5) for
spring l9ll l  (recall clutch sizc 3.1) on the first
ccnsus atfcr hatching. The largest mean brood
sizc rccordccl was .1.9 (S.D. : 1.5, n : 32) in
August 198-1 on Llangothlin. Mean brood sizes
rccordcd at Lakc Georgc and Lake Bathurst by
Brairhwaitc (1982) in 1962-1967 varied between
2.14 and 4.94. fhe largest brood seen was one
of eight cygnets at Llangothlin in the spring of
l9{t3 (sce Tablc I for brood sizes).

Swans nestcd at Litt lc Llangothlin in January
and Fcbluary 1983 following storm rains in late
Deccmbcr 1982. No further rain fell untit
March 198-1 and all ncsts were desert€d without
any  cggs  ha tch ing .  Dur ing  th is  t ime the  water
lcvcl droppcd by approximatcly 209o. This is
the most probablc rcason for lhs abandonment
of thc nests. All othcr episodes of brceding
rcsullcd in cygncts being successfully reared past
fledging (Brailhwaitc's "growth stage IV,',
r 9 8 l ) .

Thc success of breeding was relatively high
with 689o (26 broods fledged from 38 ncsts)
being thc Sroatcst and 74o (tiree broods fledged
from 4-l nests) the lowcst. Details are given in
Table l. The rate of success contrasts sharply
with Braithwaite's (1982) finrl ing oI only 7.34o
of thc broods which hatched surviving past
ftedging.

DISCUSSION

Black Swans brcd on both lagoons during the
drought and production of cygnets on Litt le
Llangothlin during the drought was higher than
it was in thc winter following the drought.
Braithwaite (1982) and tho l iterature cited there-
in, state that mortality of cygnets can be very
high. Hc found a surviyal rate on Lake George
and Lake Bathurst near Canberra as low as an
estimated l2 fledged cygnets out of 260 hatch-
lings. With onc exception the succcss rate at
Llangothlin and Litt lc Langothlin was vcry much
higher than this.

Thc onsct of brccding at the two lagoons show-
ed Jcss seasonality than that found by Braithwaite
and Frith ( I 969) at Barrenbox Swamp or Braith-
waite (1982) at Lake George. This may be an
c f lcc r  ( ' f  thc_  shor rc r  s rudy  pcr iod  or .  mor i  l i ke ly ,
lu r ther  cv iJence tha t  b rccd ing  in  B lack  Swans
rs opportunistic as much as seasonal.

Lack of brecding at Litt le Ltangothlin jn l98l
is attributcd to the fact that thc area where
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swans suhsequcnt ly  nes ted  was the  las t  par t  o f
thc lagoon to bc inundatcd. The area init ially
floodccl $'as virtually dcvoid of emergent vegeta-
t ron  and so  lackcd ncs t ing  matc r ia l .  Thcre  is  no
obv ious  cxp lanat ion  fo r  thc  lack  o f  b rccd ing  on
L langoth l in  Lagoon in  thc  w in te r  o f  1982 when
swan\ \\erc brccding succcssfully on Litt le
L lango lh l in .  Bra i th$a i te  (1982)  re la ted  lack  o f
synchron isa t ion  o f  b rccd ing  be tween Lakes
Ba lhurs t  and Gcorgc  to  g ross  changes in  aquat ic
vcgc ta t io r l .  N( )  such rc la t ion  can be  made in
th i !  ins tancc .  Unpub l ished da ta  co l lec ted  by  the
author  shows tha t  b ionrass  o f  aquat ic  vcgc ta t ion
on L langoth l in  Lagoon was grea ter  in  the  w in te r
o f  1982 (650g/m:  d ry  wc igh t )  than i t  was  in  thc
\\ ' intcr of 198-.1 (4509/mr) $ hcn breeding was
nost  succcss fu l .

If rcaring of cygnets to fledging is used as a
cr i t c f io r r  thesc  two lagoons can be  regarded as
s ig r r i f i can t  b rccd ing  arcas  fo r  B lack  Swans.  Th is
Jras  impur tan t  imp l ica t ions  fo r  the  management
of thcsc two lagoons. Litt lc Llangothlin is a
l ra tu [c  rcscrvc  and is  no t  epcn to  hunters ,
a l lhough i t  i s  sub jcc t  to  a  l i f c - t ime graz ing  lcase
in  fa rour  o f  thc  p rcv ious  owner .  The success fu l
brccil ing of s\vans in thc sevcrc drought winter
o f  1982 ( l l8nm o f  ra iD f rom Apr i l  to  September
comparc(l \\. i th 66lmm in thc corrcsponding
per iod  o f  198- .1 ) ,  as  wc l l  as  a l l  o ther  b reed ing ,
\\as achicvcd in thc presence of grazing cattle.
Thcrc  t loes  no t  sccm to  bc  any  scr ious  lncom-
pa l ib i l i t v .  T r ia ls  a re  cur rcn t ly  bc ing  conducted
to asscss tl 'rc clTccts of grazing on thcse lagoons
and rcsu l ts  w i l l  bc  pub l i shed in  duc  course .
Llangothlin Lagoon is a gamc reserve and birds
arc  thcre forc  sub jec t  to  hunt ing  prcssurc  in  the
opcn shoot i r lg  scason-  Thc  lack  o f  b rccd ing  on
L langoth l in  Lagoon in  the  car ly  w in te r  o f  1982
whilst swarrs wcfc brccding successfully on Litt le
Llangothlirr remains uncxplained. Therc was no
apparcnt shortagc cithcr of food or of suitable
ncsting habitat. One factor which might account
fo r  thc  fa i lu rc  t ( )  a t tcmpt  b rccd ing  is  tha t  the
risc in water level (which prcccdcd all brccding
at tcmpts) .  the  per iod  o f  ncs t  bu i ld ing ,  and much
of  the  incubat ion  per iod  co inc ided w i th  the  hunt -
ing scason ( I -.1 March to 29 May). Rcports f rom
local graziers and the finding ol fresh camp sites
and quantit ic\ of rcccntly plucked duck feathers
indicatecl that unknown numbers of hunters
wcrc prcscnt at Llangothlin Lagoon at least
cvery wcckcnd of the season.

Both  camp s i tes  and "h idcs"  wcre  found near
thc  arcas  whcrc  swans ncs tcd  a t  o thcr  t imes.
Bra i thwa i tc  (1982)  suggcs ts  tha t  d isurbancc  may
prcvcnt nesting in an otherwise apparently suit-
ab le  a rea  and i t  i s  hypothes ised tha t  d is tu rbance
duc to hunting was the rcason for the failure
o f  swans to  b reed on  L langoth l in  a t  tha t  t imc.
Tlrcrc was no substantial risc in water level
f rom the  end o f  the  I982 hunt ing  scason un t i l  the
( l rought  b roke  in  thc  au tumn o f  1983 when a
Iur thcr  cvc lc  o f  b reed ing  bcgan a lmost  s imu l -
tansous ly  on  the  two lagoons.  No duck  hunt ing
season was dec la red  in  the  au tumn o f  198- . | .

Thcse rcsults suggest that the effccts of dis-
lu rbance by  hunters  may he  de t r imcnta l  to  non-
gan]e spccies, cspccially if breecling scasons co-
inc ide  w i th  the  hunt ing  scason.  Thesc  e f l cc ts
may not bc fully recogniscd at prcscnt by
author i t i cs  cont ro l l ing  hunt ing  and I  be l ieve
th is  aspcc t  o f  water fowl  managemcnt  war ran ts
f urtlrer invcstigation.
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