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-_ Waterbirds on Llangothlin Lagoon, New South Wales were counted regularly between 1981 and
1984 and their numbers related to water level and to the occurrence of floo-ds on inland rivers. Some
species responded differently to local conditions in a period of widespread drought than they did in
times of average or above rainfall. The implications of these findings ior future studies of the move-
ments of waterbirds are discussed.

INTRODUCTION

An understanding of the environmental factors
inducing the movement of waterbirds is crucial to
their effective management. Changes in the
numbers of waterbirds in south-eastein Australia
are related to both regional and distant rainfall,
water level, and/or season (Sharland 1960; Briggs
1977; Whyte 1981; Gosper et al. 1983; Norman
1983; Woodall 1985; Harper 1990; Norman and
Nichols 1991).

There is some seasonal regularity in the mass
movements of waterbirds in northern Australia
(Lavery 1970) and in the south-west of Wesrern
Australia (Ford 1958; Beckle 1983; Gentil l i  and
Beckle 1983; Hnatiuk 1987) but waterbirds in
south-eastern Australia may move at anv time of
1!gJ.e.. (cuTtq\ Ie62; Limm 1e65; M'cKiltigan
1975; Frith 1982).

In this paper I relate changes in numbers of the
ten most common waterbirds at Llansothlin

agoon in the New England region of New"South
Wales between June 1981 and November 1984 to
the depth of water in the lagoon and also to the
f looding of  in land r ivers.

STUDY SITE

Llangothl in Lagoon (Lat :  30"5 'S.  Long: 151'45'E,  a l t i tude
I 360 m, surface area 400 ha) on thc New Ensland Tablelands
of  north-eastern New South Wales covcrs approximately 20
per cent of its catchment area when full. Depth of water
(maximum approximately 2 m) is dependent solely on local
rainfall (long-term annual mean 980 mm). The lagoon has a
central area of emergent vegetation dominated by Eleocharis
sphacelata. This is surrounded by shallow open water fringed
by mud-flats and a grassy sward, much of it grazed by sheep
and cattle. The lagoon is fully described in Briggs (1979).

During the first two years of the study (June 1981-May
1983) the New England region, together with much of south-
eastern Australia, was in drought, but rainfall was generally
average or above for the last 19 months of the studv: the effect
of the 1982-83 El Nino (Norman and Nicholls l99l). The
lagoon was completely dry for some months in the summer
and autumn of  1981 ( just  how many is  unknown) but  i t  began
filling after local rain in early June 19t31 and retained warcr
throughout the study.

METHODS

The first of 63 'walk round' censuses of waterbirds was done
ten days after the lagoon began to fill (White 1986a). Censuses
were made every four weeks and approximately fortnightly
during times of suspected rapid changes in numbers of birds
after heavy local rain or at the onset of floods on thc Upper
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Dar l ioS Sysiem. (Weather condi t ions in May and July 1984
prevcn!ed accessi  no counts \ rerc madc in thcsc two nronths).
The depth of  water was mcasured at  each census al lcr  thc
waler  reached pcrm:rncnt  markcrs o l r  lhe edge of  thc lagmn.
Bcfore th. ] t  t imc thc maximum depth wns calcula lcd f roDr
mcirsurcmcnts t i rken as part  of  othcr  studies at  tho laSoon
(Whitc 1986b).  Rccords of  f roods in lhe Murray-Dar l in8
rcgi( )n wcre obla i  ed f rom the Austra l ian Bureau of
Mcteorology.  Ri i infa l l  data was obtained f rom of l lc i t l  rccords
kept ar Guyra Post Office NSW.

The Mini i i rb stat is t ical  packagc (Ryrn e/  d/ .  I976) was uscd

lo calculatlr Pcarson s coefllcicnt of corrclition (r) bctwccn

thc number of  walcrbi rds and thc dcpth of  \ rater '

RESULTS

Black Swan Cygnus atrotus, Pacific Black Duck
Anus superciliosa and Maned Dttck Chanonetta

lubcla arrivcd at Llangothlin Lagoon within 10
davs of its receiving watcr in the first week of June
1961 aftcr being conpletely dry for some months.
Grey Teal ,4nas:gibbedlrons and Purple Swamphen-
I'orphyric., porphyrio arrived within a month of
the lagoon's rcceiving water. Australasian Shoveler
Anus rhynchotis wcre first seen in August 1981
and Hirrclhead Avthya australis and Eurasian
Coot Fulicu alrc arrived in September 1981
Australirsiirn G r ebe Tac h y ba p t us no vue ho I la ndiae
did not arrivc unti l Dccemtrer 1981 and Musk
Duck Bizitq l<tbaLl \\ere not seen unti l March
1982. Numbers ol all species fluctuated widely
throughout the study (Fig. 1).

Maior f loods occurred in the Paroo River in
Marcir 1983 and the drought broke with wide-
spreacl rain in the autumn of 1983 with 380 mm
df rain fall ing at the study site in April and May
1983 (N.  E lph ins ton ,  pcrs .  comm.) .  Dur ing  th is
n , , \ t -d r r )ush t  phasc  o l  lhc  s tud)  fu r ther  mr io r
h t ,od ing  in  ther i \ c rs  o [  lhc  L  pper  Dcr l ing  Sys tem
occurre? in May and December 1983 ancl in
January  and Ju ly  1984 -  weeks  88 ,  95 ,  125,  132,
161 oi the study - (Australian Bureau of
Meteorology). Thc onset of each flood is shown
on F igurc  1 .

Dcclines in the numbers of Grey Teal from
March 1983 to the end of the study followed
major floods in thc Upper Darling River system
regardless of the depth of water or rainfall at
Ll;ngothlin. Aftcr thcsc events numbers
rcmained low for approximately six months,
cxcept during thc spring of 198'1. Hardhead
appcared to bchave similarly but the numbe$
*"te too low at the time of the first two inland
floods to allow inferences to be made The
numbers of Pacific Black Duck also decreascd

alter thcsc inland floods trut thc init ial fall in
numbers wns lollowed by a tcmporary increase
after which thc numbers morc or less stabil ized
around a lowcr l igure (Fig. l). There was no
coincidencc with inland flooding with any other
species. No seasonal variation in numbers was
apparent for any spccies.

The numbers of most species appearcd to be
rclated to local rainfall or the depth of water (the
two were indistinguishable) but their behaviour
was not necessarily consistent during and aflcr the
drought. During the drought (June 1981 to May
1983) thc numbcrs ol Pacil lc Black Duck, Grey
Teal, Eurasian Coot. Purplc Swamphen and
Australasian Grebe were positively correlatcd
with the depth of water in thc lagoorl (Table 1).
Aftcr the drought (June 1983 to Novembcr 19134)

numbers of Eurasian Coot and Australasian

Grebe remained positively correlatcd with the

depth of water. but numbers of Pacific Black

Duck were now negatively correlatcd with the

dcpth of watcr. The nurnbers of Grcy Teal and

Puiple Swamphen no longer showed any signiti-
cani corrclation with the dcpth ofwater. Combincd
hgures from all censuses i l lustratc that the

numbers of Paciflc Black Duck and Australasian
Shovelcr werc r.regatively correlatcd with the
d( l lh  o l  w i r te r  wh i le  the  numbers  r r f  Hardhcad.
Man(d  Duck .  Mt rsk  Duck .  Lur i r \ i r tn  Co ' )1 .  and
Australasian Grebe werc positively correlatcd
with the depth of water (Table l).

TABLE 1

Corrc lat ion coef f ic icnls (Pcar\on s r )  bclween thc nu rbcr  o i

walcrbi rds and the dcpth of  watcr  at  L ianSothl i r  LaBoon

Droughl "ft':;, Tnf
Species n=39 n=24 n=63

0.1.1.1 0.003 0.033
0.485'- 0.672- - -0.2U0"

0 .383*  -0 .2A7  0 .119
0.r-r99 0.311 0.385-
0.20.1 0.531t" 0.251'
0 .109  0 .132  0 .2114 .
0.25(1 0.714*. 0.910--
0.3,1it-  0.657- 0.789'.
0..17,1-. 0.101 0.036
0.373. 0.449* 0.701"'

Blt lck Swan
Paci l ic  Black Duck
Crcy Teal
Hardhcacl
Austra lasia Shovclcr
Maned Duck
Musk Duck
Eurasian Coot
Purple Swamphcn
Austra lasiaD Grebc

* 'P < 0.01; "P < 0.051 n = nunber of censuses
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Figure l. The number of waterbirds and depth of water (cm) at each census between June I98l and November 19u4.

Note: Vertical lines mark the onset of floods in the inland rivers: week 88 the paroo; wecks 95; 125;132;161 the Upper Darling
River System. Weeks 9G-95 mark the end of the drought in the region.
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I suggest that the apparent clrange in rcsponsc
of Purple Swamphen at Llangothlin Lagoon to
water level after the drought endcd was duc to
thc now generally deeper watcr causing the
temporary flooding of their prcferred habitat of
reed swamp. I also suggest thc hypothesis that
the diffcrcncc in thc behaviour of Grcy Teal is
related to a rcsponse to inland flooding which
might override any local stinrulus

Grey 'I 'cal lcft Llangothlin Lagoon in largc
numbers less than two weeks after the flooding of
inland rivers. This rapid dcparturc. possibly in
response to distant events, has been reported by
other authors (Ford 1958; Frith 1982; Beckle 1983;
Gosper e/ a/. 191t3). Such behaviour underlines
tl lc nccd for frcquent censuses in south-eastern
Aust ra l i r ;  annua l  cen<uscs  l r r r .  in rppropr i r te
unlcss thcy include the far inland waters of the
Cooper Basin and Darling River Systems.

'I 'hcrc 
are inclications tlrat some species ol

wuterh i r t l .  r (  \pond d i f le rcn l l r  to  seasons in
diflercnt regions of south-eastern Australia. None
of thc tcn species under discttssion showcd any
rcgular seasonal changes in number at t l l is lagoon
(Briggs 1977) or Bool Lagoon (Harpcr 1990).
However. Gosper et a/. (1983) found cvidence of
seasonal variations in the nrtmbers of Black Swan,
Pacil lc Black Duck. Purple Swamphcn. and
Eurasian Coot on the north coast of New South
Walcs and Frith (1982) describes apparent seasonal
movements of Black Swan in southcrn New South
Wales. It is possible that where scasonal changes
in numbcrs are cvident they rcflect a regular pattern
, ' f  r l r i n f l r l l .  T h i s  u l r t t r n t .  [ u r l h r t  i n v e s l i g l t t i , r n .

The positive corrclation of numbers of Hard-
hcad. Musk Duck, Eurasian Coot and Australa-
sian Grcbe and the depth of watcr is consistent
$,i lh thcir habits of diving to feed.

This study throws no further l ight on the move-
mcnts of Australasian Shovclcr. Thc significant
positive correlatittn with watcr level in the post-
drought pcliod of the study comtrincd with the
negative corrclation overall - a function of the
relativc numbcr of censuses in the two periods -

cmphasizcs the lack of any detectable biological
significance in these figures. Studics of the ecology
oi this species arc urgently needcd in the l ight of
anecdotal cvidence of a dccline in its numbers

DISCUSSION

The results of this study emphasize the need
lor long-term studies with lrequcnt censuses. I
also suggcst that cnvironmcntal factors remote
trom the study site should be considcred if the
movemcnts of waterbirds in south-castern Aust-
ralia arc to be fully undcrstood.

Thc numbcrs of all species of waterbirds varied
u'idcly throughout thc study. Some variations in
nunrbcrs wcre apparently in rclation to changes
io water level due to local rainfall (and, by
implication. its direct and indirect effccts on thc
hab i ta t  and food supp ly ) ,  and somc,  I
hypothesize, t0 distant f loods.

Althor.rgh thc nraximunr dcpth of watcr was
grcatcr during thc last ltJ months of thc study thc
nature of the lagoon is such that the abil ity to scc
birds did not differ to any marked degree except
cluring the winter o[ 1983. Then birds wcrc rnorc
rcacli lv sccn bccirusc therc was litt lc cmcrgcnt
vcgctation unti l late the following spring. Except
for that pcriod errors in censuses would have been
rcasonably consistcnt and any bias towards undcr-
es t imat ion  o f  numbcrs .

Thc rclationship bctween Pacihc Black Dttck
and thc ciepth of water at I-langothlin Lagoon
diffcrcd during and atier thc drought and thcrc
wcrc indications that Grcy Teal anil Purplc
Swamphen showcd a sin.ri lar relationship. The
numbers of thcse three spccics were positivcly
corrclated with thc depth of wttcr at Llangothlin
I-agoon while there was widespread drought.
However. aftcr the tlrought. numbers of Pacil lc
Black Duck wcr e ncgativcly correlated with dcpth
of watcr. and even though there was no significant
correlation bctween depth of water and numbers
of both Grev Teal and I 'urplc Swamphen aftcr
thc drought. thcre was a change in thc sign of the
cocfficicnt. In an earlier study on the same
lagoon. whcn weathcI patterns wcre similar to
thosc after thc drought in nty study. Briggs (1977)
liruncl a signil ' icant ncgative correlatiQn ol
numbers of Grcy Teal and I 'urple Swamphcn with
water  levc l .  Harpcr  (1990) .  a t  Boo l  I -agoon in
South Australia. found numbers o[ Pacific Black
Duck to be influcnced try lt lcal rainfall and watcr
level but could find ntt correlation of numbers of
eithcr Gre)' Tcal or Purplc Swamphcn and any
krcal cnvironncntal factors.
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ERRATUM

Coreila 14(3)
Br-own, R' J.' Brown,, M. N. and Russell, F. V. (r{p) fne survival of four species of passerine inKarri forests in south-western Australia. Corella i+tr eg_lS.

1. In Appendix 1, page 78, line 6.
Years 1-7 should read years 1-8.

2. on pages 75 and 76.
The mean annual survival rate of the Red-winged Fairy wren for
years 1-8 after banding, derived from Table 6, should beTg% and not 67oh


