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lleccivcd l6 i\'lat 1969

Ephemeral wetlands on Nocoleche Nature Reserve in nodh-western New South Wales flooded
and drled lhree t imes between Oclober 1985 and October 1988. Forty-nine species of waterbirds used
ihe wetlands. Maned Ducks and Grey Teal bred in each ol these flooding evenls, and laid al all times
of the year except laie summer. Other waterbirds, including Black Swans, Pacilic Black Ducks,
Australasian Shovelers, Pink-eared Ducks, Whitejaced Herons and grebes, bred during one or two
of the f looding evenls. Some l/aned Ducks bred in spring on permanent water. The Paroo River
flooded four times during the study, but its overflow areas were not filled long enough to allow most
waterbirds to breed.

INTRODUCTION

A l t h r r u g t l  t h c  s c n r i  r r r r d .  r . r r l l r - \ \ ( \ l c r n  r e g i u n
of New South Wales can bc dry for long periods,
it providcs large arcas of waterbird habitat when
rains conle. Flooding rivers and creeks fi l l
associated overflow lakes and swamps, the many
claypans and depressions fi l l  from local runoff,
lnd watcrbirds movc into these newly l i l led wet-
lands. An opportunity arose to observe how and
when waterfowl (Anatidae) and othcr waterbirds
usc these ephemcral wetlands at Nocoleche
Nature Reservc (Fig. I ) betwccn April 19t3-5 ancl
October l9EE. The specific aims of the study
rcported hcrc were, f irstly. to determinc how and
when waterbirds, particularly waterfowl, used the
wctlands on Nocoleche Nature Reserve, and
seconclly, to dctcrmine the relativc effects of t ime
of ycirr and wctland dynamics on waterbird nest-
ing pirttcrns in north-wcstern Ncw South Wales.
This study was carried out in association wjth a
s ludy  ( )n  t l rc  l , recd in t  eco l { )gy  o l  Mar red  DuL.ks ,
wh ieh  w i l l  hc  rcpor tcd  Ia te r .

STUDY AREA

Nocoleche rs lt 71728 ha Nature Reserve, 190
km west of Bourke on the Paroo Rivcr (29"52'5,
144 '10 'E)  (F ig .  l ) .  l t  covers  sec t ions  o f  thc
Kulkync Creek, Cuttaburra Creek and Paloo
River floodplains. thcir numcrous channels and
swamps, and an extensive sandplain which con-
tains many small claypans and depressions (Fig.
2a). Thc climate is one of high summer temperir-
tures (to 45'C), warm wintcrs, low relative
humidity and extremely variable rainfall with an
r rnn t r l l  l r c rugc  ( , [  ahou l  2x{ )  mt r . .

The l(X) sq. km study arca within thc Rcscrve
(Fig. 2b) covered a 7 km stretch of the Paroo
River with its associated channels and swanps,
anci a -57 sq. km portion of thc sandplain contain-
ing over 200 dcpressions a ttw hundred mctres
apart. These two wetland types, thc floodplain
swamps and the dcpressions on the sandplain, arc
parts of two distinct wetland systems defincd by
Goodr ick  (19114) ,  and namcd '  'Cut tabur ra  and
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rctair surfacc rvatcr fron nrinor rainfalls. bul
dcprcssions with ntorc gilgaiecl and crackcd loamy
surfaccs absorb n]uch morc watcr than thc
claypans Lrcforc beginrring to l l l l .  Sontc'Nocoleche' wetlands contain arti l icially dug
grouncl tanks. rvhich retain watcr for longcr than
the  sur round ing  wet land.  ( i )nscqucnt ly  the  wct -
lantls vary in thcir depth and k:lngcvity of f lood-
r|lg.

Othcr  lac to rs  a l l cc t ing  thc  occur rence and
duration o[ f lootl ing in thc Nocolcchc' wetlands
arc thc amount of runofT (dctcrnrincd t)y thc
amount .  in tcns i tv  anc l  f rcquency  o f  la in fa l l )  and
cvapor - l t ion  ra tcs  (dc tc rminc( i  l ) y  t ( ]mpera ture .
wind and relative hunridity). Thc swanrps dry
much nrore  qu ickJy  in  sumncr  than in  w in tc r .
Somc of thc largcr dcprcssions in thc 'Nocolcchc'

systen. such as Momba Swamp and l ' ied Sti lt
Swamp (F ig .  2b) .  a rc  f i l l cd  b f  in tc rmi t tcn t
strcilnrs u'hich dIain a lalgc stony platcau to thcir
south-wcst. Thcse srvamps oftcn rctain watcr tbr
several rnonths after heavy or prolonged rain.

Figl ] r :  1.  Lo(ut ion ol  Nocole(h(  Naturc Rcvrw lxn blutk
urta) in r(ktion to tht tirtr \\tt' Dl\ oI nonh.restenj
Ncw South llaks. Dushul luu's inditut? av?4low
unus. Dtutil oJ Nocolc(h( N.ll. it gbu in Fi!:un'
)a.

'Noco lcchc '  rcspcc t ive ly .  Thc  hab i ta ts  o f  the  two
$'ctland systems within thc studv arca are
dcscribed in 

-l-ablc 
L

Thc Paroo River floods fronr rains rcccived in its
cittchment in southern Quccnslantl. indcpcndently
, ' l  l , r t r r l  I i r i r r i : r l l .  I r  th ( .n  \p r ( i r ( l i  I r t r ln  i l5  pcrn t i lnUnt
main  chrnne l  in to  thc  sha l low d is t r ibu tory
c l l i rnne ls  and s rvamps o f  the  'Cut tabur ra '  wet land
sys tcm (T lb lc  i .  F ig .  2b) .  As  f looc ls  novc
downstrculn. f loo(lwaters drain out of the ovcr-
l lrrv u'etlancls back into thc river, leaving thc
occas iona l  a lmost  pern tanen l  watc rho lc  (F ig .  2b) .
Bv  cont ras t .  thc  dcprcss ions  o f  t l te  'Noco leche '

wctland systell l  f i l l  b\ runofl from local rainfall in
thc i r  ind iv i t lua l  ca tch incn ts .  and dry  by  evapora-
t ion . ' I ' hcv  rangc  grca t lv  in  s izc  (F ig .  2b) .  so i l  t ype
and vcgeta t ion  ( l ' ab lc  l ) .  Hard .  l ' l a t  c lavpans

TABLE I

W c l l i r n d  h r b i u t \  i n  t h c  s r u d !  r r c l  o o  N o c o l c c h e  N a l u r c
R . s c r v e  ( u l t c r  ( ; o o d r i c k  1 9 8 1 1 .

C Lf  I - l  At l t lRRA wLTLAND SYSTENl:  Shir l low dis l r ibLr larv
chlnncls rnd ovedl(nr  swamps of  major  st fcanrs f rcqDcnt ly
inundi l rcd by rcgio la l  ruooi l .  wr lcr  f rcsh and lur l ) id;
soi ls  urc grer  cf l ,ck i  g c la ls.  of ten gi lgaiod.  Conrfr iscs:

(a)  NIarn r i ! r r  channl j l .  rnd ncar 'pormL'ncnt  wrtcrholos
fr ingcd h\  ( i )o l ibah Luul lptus nt i r rorhuu,  Rircr
Led ( ;um [ .  ( lur . / / .1.1. / r r^  and Rivcr  Cooba i (d.r . r
t rntpht l lu.  undersror icd i l  L ignunr Mar l lor [ rcAnr
(u n Xhu| t i i .  \edgcs lod fnrbs.  Bolh support  l i l l lc
rqualrc vcgrt i i l ron

(h) Shr l lo" ,channels and swaInps suppoft ing scat tered
t()  densc strnds of  l ignunr.  of tco ovcrstor icd ancl
I r inged by Cool ibah.  River Red Gum. River Cooba
rrnd Yapunlah I lu, :a lyprus othrophloia.  Densc
gro*'th of Conrmon Nrrdoo M,/,nilar lrtlnltnondii,
scdgcs and olhcr  f t ) rbs dur ing and r f tcr  prolongcd
i looding.

NOCOI- l l ( -HI l  WI i f l .ANI)  SYSl UM: Smal l  prns and
s",amps in sandplains hcqucnr ly inundalcd by loc{ l
runoff. Oftcn fringcd by Black B<tx Euca[ypnrs lurgi-

/ ( ) / . / r r  i rnd/or  Poplar  Box I : .  populnca.  ( innmon Nardoo
rnd olhcr  aqurt ic  t l rn ls grow $4rcn lkndcd lor  long
enough. Rxnges nrrn:

(a)  Smr11 chypans ol  rcd.  sa dy c lay- loam ci lhcr  c ievoi t l
of  vcgctal ion or  wi th v i l ry ing dcnsi t ics o l  Cancgrass
I : tutgrost is  uus!nldt i&.  through a var icty o l  in lcr
Incdi . r rc forms to:

(b)  S$amps of  g i lgaicd.  crackins grcy c lays up to 100 m
or morc across.  vcSetated by scat lered LignuIn (of1cn
Spiny LiSnunr Muehlc hc.k id ro l r / .1 r ) .  scdScs.
grasscs and i0rb\ .
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Both tltc ( 'utt itbur[l and .Nocoleche wet-
lands. r 'un l l l l  sinr u ltancously. lronr widesprcad
ra in  fa l l iuc  loca l l y .  as  wc l l  as  in  the  paroo R ivcr
cltclrme l)t. Whcn the cphcrneral wetlands of both
svs tcnrs  d r ) .  water  rcmains  on ly  in  the  r i vc r
channc l .  in  th lee  w i t te rho lcs  (wh ich  are  pcr rna
ncnl except in severc tlroughts) and in four scmi-
pcrmancnt  g round tanks  (F igs .  2a .  b ) .  In  th is
paper .  Noco lcchc  Naturc  Rescrvc  (o r  N.R. )
rc lc rs  to  thc  r rea  shown in  F ig .  2a .  'Noco leche '

wctlands or thc Nocolechc' systen rcfcr to wc!
lan t ls  o f  the  typc  de f ined by  Goodr ick  (1984) .
tlcscribed in Table l. and iocated to thc west of
thc Par(x) Rivcr in thc study arca on Nocolcche
N . R .  ( F i g . 2 b ) .

METHODS

Elcvcn fielcl tr ips were madc to Nocolcchc
Naturc Rcscrvc bct*,ccn mid-April 1985 and mid-
Octottcr l9lj lJ. Most wcre about two weeks long.
but f leld trips of up to one and a hulf nonths wclc
naclc cluring major' f lood events. 'I ' irning 

ancl
duration of l lcld trips in relation to local rainfall
and wctland flooding are shown in Figure 3. Thc
Prroo/Cutaburra l loodplain to the east of the
Paroo River (Fig. 2b) was inacccssiblc aftcr hcavy
rain. Obscrvations on waterbird activity in this
area were thcrcforc gencrally not possible
immcr l ia tc ly  a f te r  ra in .

On ly  thc  main  s tudy  wct lands  ind ica ted  by
shading in Figurc 2tr were regularly monitored tbr
waterbird numbcrs and signs of brccding (nests,
voung). Maned Ducks also were cage trappcd
(McNally and Falconer 1953) at these sites, and
ind iv idua l l y  narked w i th  mcta l  bands  and w i th
colour bancls. Occasionally Pacific Black Ducks
and Grcy Teal were trappcd and bandecl, but
were not colour marked. All trappcd ducks were
chcckcd tbr notched tail fcathcrs and all females
werc inspectecl for signs ol laying (cggs in
abdomcn or open pelvis. pelvic bone spread > 15
n]m) or incubating (presencc of brood patch).
Ducklings of Mancd Ducks were agecl following
Kingsford (1986). Ducklings of other ducks were
agcd fronl their size relative to their size at
fledging, compared with their known or estimated
flcdging times (Johnsgard 197ti; Fullagar e1 a/.
le88)

F 'o l lowing Eisenmann (1965) , ' juvenal '  re fers
specifically to ducks in thcir first plunage after
thc clowny stage. whereirs 'juvcnilc rcfcrs to
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young.ducks  w i t l t  c i ther  iuvcna l  o r  adu l t  p lu rnage
but sti l l  with n()tched tri l  feathcrs. ln MarrJd
Ducks ' juvcnal' inciicates an aqc of fron six wccks
to about tl 'rroc months (Kingsti)rd l9il(r). Notched
tail feathcrs pcrsist in thc specics for about a
fu r ther  month  (B l iggs .  unpub l .  d i r ta ) ,  and thus
juven i lcs  a rc  under  four  months  o to .

Ra in fa l l  rccorc ls  wcrc  takcn  l t  Noco lcchc  N.R.
homcstcad. The lcw missing valuss rvcrc obtainecl
Irom the Burcau of Mctcrtrokrgy's tccorcls for
Wanaar ing  (17  km d is tan t ) .  

' l ' hc  
annu l l  rnean

rainfall uscd for thc study arca was the mcan ()f
thc averitgc annual rainfalls l irr Bourke and
Tibooburra. obtaincd fronr Burcitu of Metcorol-
ogy .

Scicntif ic nitmes of species mcntionecl in thc
tcxt rrc givcn in Tablcs I and 2.

RESULTS

L .hutuary 19E6. a slrcrt :;rontrrcr llootl u.lier a tlry-
year.

The s tudy  bcgan dur ing  a  d ry  au tumn and
win ter  (F ig .  3 ) .  On ly  67  mm of  ra in  fc l l  in  l9 lJ5
bcfbrc August. There wcrc slrowcrs in August
and late Octobcr, but they were too scattcrcd to
ll l l  thc wctlands. In earlv October thi: only surlacc
watc r  in  the  s tudy  arca  (F ig .  2b)  was in  ihc  r i vc r
chanre l ,  one waterho le  and two ground tanks .
There were ouly about 30 Mancd Ducks and a
lcw other waterbirds prescnt. Nonc of thc l3
fcmale Maned Ducks trapped in carly Octol-.er
were juvcnilcs or showed evidence oI brccding,
and no broods or juvenals rverc obsclvcd. Hcavy
rain tregan on 3 November, and thc total rainfall
from thcn to thc cnd of December 19u-5 was
143 nrnr (Fig. 3). All the depressions in thc
'Nocoleche' system were fi l led, providing a nct-
work of waterbird habitats throughout thc sand-
plain (Fig. 2b). Thc total rainfall for l9fl5 was 253
nrm (Fig. 3).

About 500 Maned Ducks, and many othcr
waterbirds, were present in thc study area in rnid
January 1986. Of 38 female Mancd Ducks trapped
in mid January. l1 had recently been incubating
cggs. At lcast 20 Maned Duck broods wcrc sccn
on the 'Nocoleche' wetlands during this field trip
(F ig.  . t ) .  Thcy r rngcd in  ugc f r ( 'm r ,ne l , r  \ ix
wccks. This places hatching between mid
Decenrber and mid January. so laying bcgan in
early November after the wetlands lll led (F ig. 4a).
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TABLE 2
Ihbi t r ts  and bfccding l inrcs of  waterbi rds rccordcd i  thc s ludy rrcr  on Nocoleche Nalure Reservc.
' :  tccordcci :  b = recorded breedinS: D = depressions;  LD = largc dcprcssions only;  R = r ivcr ;
1 :  gR)uod ta ks ( rcgular ly  uscd):  W :  watcrholcs.  Numbers refer  to f looding/brecdiog cvcni \  i rs

numbered in the hci ld ings in thc 1cxr.

Spccics H.rbi l r t
I . l (x)d ing/breeding events

t 2  3 , 1  5

Ho ry-lrcitdcd Crcbc f o I i o.e I ha I ut to I iotc phal uti
AuslralLrsirn (;rcbe Idc h," ltupnts n ovue h ollu n liue
Auslr alian Pelican l'.Lcunus ttnspicil lat us
D t\t rct A n h otllu D.(' I uno g6 t{
Grcat Cormorant Pr.//zn rot oru cu r bo
Picd Cormorirnl /'/r.r/rcroco rax v a rius
Lrt l le  Blrck Cormor nt  Phal tnon\  sul . i rost t i l
Lirtlc Pied Cor orani I'halKtu(oftu nrclunoleutus
P^cihc Heto1 A, (lcu pudf ( a
Whitc laccd He ron,4nlca novachol lunt l iu.
Gfcal Egrct llgfera a/l'rl
Li\llc Egrcr Er,eltu gatz4ta
Intcrnrcdiate Egrct  tgt t  a intcIncdia
Rufous Night  Hcron Nyct iconu calu lonicus
C;lossy Ibis P1.gll1rr /.ri cr?e/1ur
Sacrcd Ibis nrf.Jkrorn i ! uctl1 Lo p k a
Strrw-ncckcd Ib is lh.e s k i  o rn is s p i  n i (  o l  I  i  \
Royal Spoonbill /'1dr.1ra r.ryr,?
Ycl lo*-b i l lcd Spoonbi l l  P lutu I  (a f  av i  p?s
Plunr(J Wlr i \ l l i lg- f  )uL I  Tt ,  u, t to,  v t t t , t  r rnnt
BIack Srvan (-y,glrrs orratls
Frccklcd Duck. l r i .1. )nzla rderora
Pacific Black Duck,,fi as su p? r( i I iosa
Grcy'le^l Anus gibb{ilions
Ausrralasian Shovelcr ,4 Mr rh r -  n(  h or  is
Pink crrred Duck Ml l ia.o thy n.  hus'ne tnbf t  oL z u s
Hardhcld,,l l'rht d dls/rdllr
MancLl  Duck (  1. ' lo f .  d l l rbd&r
Baillon s Crakc Por.zdrdprril/d
Auslralirn Crakc Po,'zana l! unt i nea
Bl i rck- t i r i lcLlN l ive He D Gul lotu lu vutrd lh
Eurasian Cool /lrli( / .rr'.r
llrolg.t Grut ntbkundus
Painted Snipc l?o.rrIalu lu benghalen!i.\
Maskcd Lapwing Vancl / r rs zrr les
Bandcd Lap\ring fdnllhs tricoLtr
Rcd knccd Dottcrcl Etlthtogony cinctus
Blltck-frontcd Plover Cf nratltus nx lano p s
Black-winged Still HirMntopus himanto pus
R!Ll nccked Avocc! R.ttu virosr ra tovae ho I tnul i ae
Wood Sandpiper frirg.r glrleold
Comnror Sandpipe r  I / inga hVoluos
Crt:cnshank Tri ngu nthulut iu
Mnrsh Sandpiper lridgu stqlndti I is
Snipc Gal /nrago sp.
Sharp ta i led Sandpiper Cal ih is acunl indd
Silvcr Gull l-alr.r x.,".r? ho I luut i de
Whiskcrcd'l crn Crlr.1onia:; hy b ritlus
Cull billed Tcrn C./.x Iktido nilotica

LD.T
LD,T
LD,R ,W
LD.W
LD.R .W
LD.R ,W
I ,D .R .W
LD,R .W
D,R
D
D . R
D
D
TJ,R
D
LD
D
D.R .W
D,R ,W
llying
LD
LD.W
D,R .W
D.R .W.T
D , R
I ) .R ,W.T
LD.R,T
D.R ,W.T
D
D
LD,R ,W
LD
D
LD
D.T
D
D
D.R ,W. t '
D
D
D . R
D
LD
LD
D
D
t_t)
LD
t-D

b

l)

b
b

.
b

b

b

ll

b

?

b

Lr
h
tl

b

b

b

b
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Thc cxccption lvas onc brood llcdgcd on 10
Januarv. u,hich ntust have becn startcd prior to
t l rc  ra in  in  ca l l v  November  (assuming incubat ion
t ime o l  3 .1  days .  Br iggs  unpub l .  da ta .  l l cdg ing
t ime o f  56  da .vs .  K ings f i ) rd  1986.  and onc  lapscd
day pcr cgg laid). Ten Circ1, Tcal brootls wcrc
sccn in  . lanuary .  rang ing  in  agc  f ron  about  two
to  s ix  wccks .  The i r  agcs  p lace  the  pcr iod  o f  lay ing
bctwccn carlv Novembcr and thc treginling ctf
Dcccmber  (assuming incubat ion  t in tc  o f  28  days ,
l l cc lg ing  t ime o f  55days(Fu l lagarc tc / .  l9 t l f t ) .  and
one lapscd d ;Lv  grc r  cgg  la id ) .  Two voung Pac i f i c
Black Duck broocls wcrc also sccn in mid
Januarv .  The o thcr  $ i r tc rb i rds  u 'h ich  brcd  in
-lanuarv l9E(r arc l isted in Tablc 2.

Januarv  19 lJ ( r  rvas  ho t  and dr1 ' .  w i th  on lv  2 .5
mm o i  ra in  fa l l ing  dur ing  thc  nonth .  The wct -
lancis rvcrc ncarl! dly bv thc end of January. so
thcv hatl proviclccl watcrbird habitat for less than
tlrrcc nronths. No rain hacl fallen by the next trip,
\\ l t ich corrrncnccd in late April 1986 (Fig. 3).
Watcrbirds by thcn had dispersed. cxccpt for a
lcw Mancd Ducks  wh ich  wcrc  on  thc  r i vc r  and
N, l imon ic  Watcrho lc  (F ig .  2 t r ) .

2. Ot tobcr- Notenther 1986. a spring und .suntrncr
lktodirtg.

A succcssion ol wct nonths startcd u'ith hcavy
ra in  in  c r r l y  anc l  la te  . lu ly  1986 and in  la tc
September .  lo l low ing  l  d rv  au tumn (F ig .3 ) .  Thc
cumula t ivc  to ta l  fo r  Ju ly .  August  and Septcmber
u ,as  155 mm.  Observa t ions  and t rapp ing  s ta r tcd
in micl Octohcr l98fi whcn all 'Nocolcchc' wct-
lunds  in  the  s tudy  area  (F ig .  2b)  were  fu l l .  Water
in thc smaller depressions lasted to late November.
lnd  in  thc  la rger  oncs  un t i l  f )ccen lbcr .  One r i ver
risc in latc Novenrber inundatcd low Cuttaburra'
a rcas  c losc  to  the  main  channe l .  bu t  con t r ibu ted
l i t t l c  k )  watc rb i rd  h rb i ta t .

Forty-two species of waterbirds were observed
bctwccn mid C)ctobcr and latc Novcmbcr' 19u6.
Of  thcsc ,  a t  l cas t  c igh t  spec ics  werc  b recd ing
(Tablc 2). Thc flooded depressions of the
'Nocolcche' system supported flocks of Grey Teal
and Maned Ducks, and snrallcr groups of Pacific
l l lack Ducks. Pink-carcd Ducks. Freckled Dr.rcks,
Australasian Shovclcrs and Hardhcads. Of 49
fcnrale Manecl Ducks trapped in October and

Nove lnbcr  1984) .  c igh t  wcrc  lay ing  or  incubat ing .
Ninctccr] broods of t iucklings of Manetl Ducks
were  seen dur ing  t l l c  samc pcr iod .  Mancd Ducks
began lay ing  in  la tc  August ,  and cont inucd un t i l
car ly  Noven lbcr  (F ig .  ab) .  Most  c lu tches  were
laid by thc cnd of Scptcmbcr. Most broocls
hatchcd in Octobcr and flcdgcd in latc NOvcmtrer.
Grcy Tcal also blccl in latc l9[i(r, but in lowcr
nunrbcls and lirter than Mancd Ducks. Thc two
nests ti)und and the ages of the four broods sccn
ind ica tc  tha t  lay ing  bcgan in  la tc  Scptcmbcr .  w i th
broods  ha tch ing  in  ear ly  November .  and f ledg ing
in  mid  Dcccr rbcr .  Th is  pu ts  thc  pcak  lav ing  t imc
of C;rcy Tcal aftcr wctlands $'crc toppcd up in
Septenber  (F ig .3 ) .  and about  th rcc  wccks  la tc r
than tha t  o f  Mancd Ducks .  Ar - rs t ra las ian  Grcbcs .
Black-fronted Dotterels. Brolgas. Maskcd Lap-
wings and White-faccd Herons wcrc rccordcd
incubat ing  in  la tc  Octobcr  and c i r r l y  Novcmbcr
1986 (Tab le  2 ) .

By late November the wetlands were drying
back  qu ick ly  (F ig .  3 ) .  and i i l l  duck  numbcrs  wcrc
low. Momba Swamp was rcduccd to a string of
pools, but Picd Stilt Swamp sti l l  lracl lafgc arcas
of open water and flooded sedge. Most remaining
ducks  congrcgatcd  thcrc .  By  n l id  Januarv  v i r tu
a l l y  a l l  the  ephemera l  wet lands  in  thc  s tudy  arca
wcrc  d ry  (F ig .  3 ) .  Water  remained on ly  in  the
l i vc r  channc l ,  M imon ic  Watcrho le  and thc
ground tanks .  On ly  s rna l l  nurnbcrs  o1  Mancd
Ducks  (man.v  o f  wh ich  wcre  juvcna ls )  and o ther
$aterbirds were prcsent. A lotnl of 220 rnrn of
ra in  f t l l  i n  1986 (F ig .  3 ) .

-1. Murt'h 1987: artoutumn rivar.ftootl t\, i lh trc local

Hcavy rain in the catchnrent of the Paroo River
in southern Oueensland scnt f loodwatcrs down-
s t re rm to  Noco lcchc  N.R.  in  ear lv  March  1987.
Awry  f ro rn  thc  r i \ c r  lherc  was nr r  \ \ i r tL ' r  ( \ . (p l
in thc ground tanks. On I March the river was
sti l l  within its channel and no ducks werc prcsent.
By 5 March thc i lood peak was at the New South
Walcs bordcr. and at Nocolcchc Naturc Rcscrve
the channels and lignum swamps of the 'Cut-

taburra' systcnr wcrc flooding adiaccnt to thc
rivcr. Small numbcrs of Mancd Ducks appeared,
fccding on seedheads of f looded sedgcs. l igrum
flowers and floating mattcr.
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The flood peaked at Nocoleche N.R. on 10
March. Lurrgc arcas of l ignum, cooba woodland
and coolibah/yapunyah woodland of the 'Cut-

taburra' system wcrc inundated, extending in
places up to I knl from the river channel. Mancd
Duck numbers stabil ized after 8 March at a
dcnsity of about 27 per square kilometre of
flooded country. Grey Teal wcrc present in lowcr'
numbers. and a snrirl l  group of Australasian
Shovclcr was recordcd once.

Maned Ducks were paired and vocal. and some
prospccting of trcc holcs in thc 'Cuttaburra'

system was observed, but none of the ten females
trapped on 9 or l0 March showed signs of laying.
As the flood peak moved downstream. water
gradually drained back into thc river, out of thc
floodcd areas. The river had returned to normal
level by early April, so the influence of the flood
lastcd lcss than onc month and did not rcsult in
breeding of any waterbirds (Table 2).



1. Septembu 1987: a spring with no wctlon(l
Jkto d ing.

lntermittcnt rain in June and August 1987 (Fig.
3) plovicled cnough moisture for growth of dry-
land vegetation tluring the spring. The rain was
insull lcicnt to flood wctlands fol long, and by latc
August thc only surfacc water wcst of the Paroo
Rivcr (Fig. 2b) was in the ground tank at C'layparr
Tank. Thcrc u,cr-c a few ducks on thc river. onc
pa i r  o f  Mancd Ducks  on  Mimon ie  Waterho le .
irnd a few pairs (usually four) of Maned Ducks
at Ciaypan 1'ank (Fig. 2b). Thcsc ducks at
Claypan Tank fccl on new growth on rain-
dampcncd ground c losc  to  the  tank .  and rc tu rned
to thc tank tirr sccurity. daytime loaling ancl
loos t ing  a t  n igh t .

Most  o f  thc  Mancd Ducks  on  C laypan Tank
b lcc l  in  Septembcr  19U7.  On I  Septembcr  a  pa i r
w:rs sccn rvith a two wcck old brood of four duck-
lings. The femalc. which was colour banded. brcd
rcgu la r ly  on  th is  tank  (scc  be low) .  Of  the  seven
fcmalcs trappcd in the first hall of Scptcmber,
two were laying ancl thrcc were incubating. Figurc
" lc  ind ica tes  the  t im ing  o f  b reed ing  o f  Maned
Ducks  in  191J7.

Except for Ycllow-bil lcd Spoonbil ls nesting on
the rivcr (which was flowing at a high level.
though not f looding into associated wetlands), no
othcr species of watcrbird was recorded brccding
in 1987. The total rainfall fbr January to
Novembcr  1987 was 198 mm.  w i th  168 mm fa l l ing
in  Decenrber  1987 (F ig .  3 ) .

5. April-. lul,v 1988: a lete sufttmer ond autumn
fl<totlin g.

Aitcr bcing dry for a year the wctlands of the
'Nocoleche' system fi l led again at thc cnd of
Dcccmber 1987, when 127 rnm of rain fell in one
dav. More lain tcll in February 1988. and during
the fir l lowing autumn and wintcr (Fig. 3). 1'he
'Nocoleche' wetlands in the study area thus pro-
vidcd watcrbird habitat from late December 1987
to carly Noveml)er 1988, a pcriod of over ten
months. Obseryations and trapping bcgan in
April l9tttt when the wetlands were rhe deepest
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and most cxtcnsive thcy had bccn during the
study (Fig. 3). 1'hc Paroo River also flooded into
all i ts ovcrflow areas in April. but rcturncd to its
n la in  channe l  by  ear ly  May.  l t  rose  to  i rn  even
h igher  leve l  in  Ju ly .  and f looded ou t  in to  the'Cuttaburra' wetlands again. Forty spccics of
watcrbirds were recortlcd in the study arca in thc
sccond ha l fo f  Apr i l  and  in . Iu ly  19 t i8 ,  o fwh ich  l6
brcd  ( ' l ' ab le  2 ) .  The brccd ing  t imcs  iLnd hab i ta ts
of the waterbirds which brecl in l9tl i l  arc
summariseci in Table 3.

Mancd Ducks and Grey Tcal brcci fronr mid
and carly April respectively to Octobcr l98tt (Figs
,1d. e ). The first laying Maned Duck $,as cirptured
on 2,1 April ancl the last on 9 Octobcr. Ncu,ly
llatchcd broods were observed lrom early Jul1, to
Iatc Scptcmbcr. The ages of young Mancd Ducks
in Octobcr ranged from two wcck oltl ciucklings,
through morc advanced ducklings and 1'lying
juvcnals. to juvcniles over three months old. The
first brood of young (<7 days) ducklings of Glcy
Teal was seen on 17 May. Thc abscncc of newly
hatched broods  o f  Grey  Tea l  in .Tu lv  (F ig .  4c) ,
and the two distinct age classes of young Tcal in
carly October (<3 weeks old and lully f ledged).
indicatcd that there were two maior periods of
Grcy Tcal brccding in l9ll{3 (Tablc 3).

Of  th rcc  P ink-eared Duck  pa i rs  in  the  s tudy
area in 1988. at lcast two successfully reared
broods. Thcy laid at the same time as the first
Grcy Tcal, and had broods of newly hatched
ducklings in latc May (Tablc 3). Thc two broods
of Pacific Black Duck wcrc sccn much later
(Table 3). The llrst brood was less than two weeks
old *,hen seen in early July. which placcs thc
colrrmenceflent of Black Duck laying in thc latter
half of May. The agc ol thc onc duckling of
Austraiasian Shoveler seen (in mid July), placcs
thc bcginning of incubatioD in rnid May (assuming
a s ix  to  e igh t  week l ledg i rg  t ime.  Johnsgard
1978). Three pairs of Black Swans nestcd on thc
two larger wetlands (Picd Stilt and Momba
Swamps) in l9lt lt. They laid in the sccond wcck
of May (Table 3), and successfLrlly raised two
broods of cygncts. Two pairs of Brolgas also
nested on thcsc two wctlands. and One on a
smaller, shallow canegrass swamp. Eggs wcre
being incubated in mid May (Table 3). but the
Brolga nest on Pied Stilt Swamp was prcycd
upon. A new nest with eggs was found thcrc in
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TABLE 3

1 J l l ) I c e L l i n r l l r 1 r \ i l \ \ \ c r c P o s \ ] b | c a I c s h o r r ' n i n t : i g u r e ] s l l l a l l Y o u g .

H;rbi tat Breedin! t inrcs

I { o i r  \  [ c u ( l r L l ( ] r e h c

/ \ u \ l r  i r l i i \ r a n  ( l r  c h !

\ \ h i t c - l l c e t t  I l c r o r r
Y c l l o ! \  b i l l r r i  S p ( x ) n b i L l
I l l i tck St t l r r r

I ) r r i i r c  I l L r c k  I  ) u c l
( i r . \ ' l r r i l

1 \ustr  i r l i t \ r i tn Shl i \ . l r r

l ' r n k  c i t l e d  l ) u . k
\ l r r r ! ( l  1 ) u c k

I l l i r r k  t u i l c d  N i l l i \  |  l l c r
I l fo lsa

N{r \k, rd l .ap$ ing
l t ! ( l  k l lecd l )o l lcre l
I l l i t r k - l r o n t r d  D 0 r t r r r l
\ \ ' h i t e  \ L i n g r ( t S t i l t

Deep dcprcssrons rnd lanks

I r n k

Li t tgc dtpr t rs ions
Rivf  r
l . r i rgc d.prcs\ ions

I-r fgc depfe\s i ( rns
I)r I r  c \s ion\  r rn( l  r ivc,

l  r l f { !  dc l ) fcr \ ( r l \

l . r rgf  dct fcs\ ions
Dcprcssion\

I ) r t f  cs\ io \  \ \ ' i rh l ignunr
I- r r !c  ( lcpr  c\s ior \

L-r fgc dcprc\s ion\
L rgc dcprcssions
Lrfgc depfe\ \ ion\  i rnd f i !  c f
I .ar  gc dcprcs\ ions

Nesl  hui l ( l ing c i r r l l ,  Af  r  i l :  incuhat inq ln( i  s I l r l l  \ 'ounr l l r tc
Vl i r ! :  l l l |gc young cI11\  . ]u l \ .

Ncst  bui ld ing l r r tc  Apr i l i  incLrhi l i r r !  l \ { i r \  i rnd Jul I i  lar !e \oung
. l u l v .

Ncst  bui ld ing lutc Apr i l :  incLrhl t in!  Nfu\ ' :  l r rgc young c i i r l t . luh- .
Inrubrt ins of  ncst l ing\  N,Lr \  i rn( lc l r l \ ' . lu l r :  large !orng c iu l_,- . lu l I .
I ' rc  brccdir rg l )chrv ioLu crr l , -  Apr i l l  l r i \ in t  N{u! :  incubal ing

hte N{ry l  \ rn i r l l  rn( i  largc !oLr g car l \  Jul ) -
P f e - h r c c d i r r !  h c h i r ! ' i o u r '  c i i r l !  A p r i l :  s r r i i r l l  \ o u n g  c u r  l y  J u l ! .
t ' rc  br  ccding l )oha! iour '  rnd pr  o\pccl ing e, l l l )  Af  r i l i  [ ]  ing

l l l c  A p r i l :  i n c u b i r ( r n ! c i r r l )  U r y i r n d  c i t l l \ . l u l v :  \ n r i r l l  _ \ , o u n g
M r y .  L r t c S c p i c  b e r r n d e r r l y O c t { ) b c r :  l r r g c \ ( ' u n g l u r c
lu ly.  l r rc scptcmbcr rnd crr l i  a)c lobcf

P r c  l ) r c c d i n g  b c h a v i o u r  
-  

N I i r ! :  s r r r r l l  r o u l ! c i r f l \  l u l ! .  l i r r s c
Ioung lut l r  J  u l ! .

l ' r o s p c c l i n g c i t r l v A p r i l ;  s r n r l l  ) o u  g  l r r t c  M u ) i  l r r g c  ! o u n g J u l i
I ' ] r o s p o ( t i n g A p r i l i  l a \ i n g l a l c  A p r i l . c r r l \  N I i r \ .  J u l ! .  l a l e

Scptcmbcf.  caf l l  Oclobcr i  incubr l ing Ma\ ' .  Ju1\ ' r  \ rnLi l l

)oul lg . lu l ! .  h l r  Sfplcrnbef .  cLr f l !  Octol )er :  l l l  ge ]  oung [ r lc
. l  u ly .  l r lc  ScpteInbcr .  c i r r  l , '  (  )cr  (  )ber

I - r v i n g  ( r  i n c u b r l i n g  J u l !  '

l l lcubrr ing larc NI l t \  i  \ rDul l  \  oung crr  l !  Ju l I :  Lrrgf  r  oLrn!  c l r l )

lne b.Lt ing rr rd srnr l l  young crr l \  Jul . t "
L l rgc )ourrg hlc Scptcr  bcf .
Lrrgc )oung l r tc  Scf tcIn l )cr .
lncubr l in!  ( r r  ncsl l ings l r r lc  . lLr l ) .

(  ( ,ur t \ l i i t )  pr i r  b( , r )d 'nr inrcnrnct .  \e\u1r l  d ispLr\s i  Onc prcr i r tcd ncst  lorrd.

nr ic l  . lu l r .  Thc  nes t  on  Momba S* ,amp produccd
two v()ung Brolgas. which werc beginning k)
t l cc l ! ! c  in  l i r t c  . lu l l  ( Iub lc  3 ) .

Ra in  in  Junc  and c i i r l y  Ju ly  n ra in ta ined the
'Noco lec t rc 'wet lands  a t  an  a lmost  cons tnn t  levc l
i r ) r r r  thc  cnd o f  May un t i l  thc  sccond ha l f  o f  . lu lv
l9Sli. rvhcn windl' conditions bcgan to reducc
watcr  l cvc ls  and arcas .  B) ,  la tc  Scptcnbcr  the
smal l  c lcprcss ions  werc  d rv  o r  near lv  so .  and thc
ltrgcl wctlancis $'crc slrallow ilnd covcrcd about
ha l l  o l  thc i r  lb rmcr  a rca .  Watcrb i rd  hab i ta t  in  thc
arc i r  was  sc i r rcc  by  thc  seconc l  ha l f  o f  Octobcr .
and bY Iatc Novcrnbcr 1961J surtacc \r 'atcr \\ ' i ls
once aga in  on ly  in  thc  per r rancnt  waterho les .
gr -ount l  tanks  and l l l c  r i ver  channe l .  By  Dcccmbcr
1938 a lmost  Do watc rb i rds  rcmaincc l  in  thc  s tudv
t r r t  l r  l l r c  l , , t i r l  l : t l t l i r l l  t , ' r  l r r l s  $  r \ J l l .  m n r  t F i ! i .
r )

IndividuuIl) -mutketl l\4arrcd Duck.s

A k)tal of -597 Manccl Ducks rvus colour bandcd
at  Noco lechc  Naturc  Rcscrvc  dur ing  thc  s tudy .
' l 'wcnty 

pcr cent of thcsc rvcrc rcsightcd or rccap-
tu red .  l )u t  ha l f  o l  thcsc  rcs igh t ings  or  rcc i tp tu res
wcre  w i th in  a  weck  o f  thc  b i rd  bc ing  bandcd.
Only l6 Maned Ducks werc rccapturcd or
rcsighted during subsequent flood cvents. A malc
bandec l  a t  C laypan Tank (F ig .  2b)  in  October
1986 r,as recaptured four timcs during thc ncxt I I
months  a t  the  sanre  s i te .  A  lcmalc  banc lec l  wh i le
incubat ing  in  Scptcmbcr  1987 a lso  a t  C i laypan
Tank was rccapturcd  a t  thc  s l r rc
s i tc  in  May l9 i l t l .  aga in  incubat ing .  Another
tcmale and hcr ninc tlucklings, which wcrc irbout
onc  and i i  ha l f  weeks  o ld .  wc lc  banc led  in  ( )c tobcr
l9fi(r at Ram l-ank (Fig. 2b). Six of these
clucklings wcrc rccalptured a month Iir icr, sti l l
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f l iglrt lcss. at Pckrt Tank about 6 km distant (Fig.
2b). Thc intervening tclrain was sllrub covered
sandplain with depressions about 400 m apart.
Thc same femalc was seen again in August 1987
at Claypan Tank with four voung ducklings (and
a diffcrcnt mate). Shc was recapturcd at this samc
s i tc  aga in  in  May 1988 and found to  be  lay ing .
Four  days  la te r  shc  was incubat ing  her  th i rd  c lu tch
in thrcc successivc scasons. In 19116 she probably
began lay ing  in  la tc  August .  in  l9U7 in  r r id  Junc .
and in  l9 lJS in  thc  I i rs t  ha l f  o f  May.

E igh t  Mancd Ducks  bandcd a t  Noco lcche
Nature Reservc wcre recovctecl from elscwhere
(> l (X)  km d is tan t ) .  up  un t i l  Apr i l  1990.  F ivc  o f
thcse wcrc rctricvctl from New South Walcs.
bc twccn 3(X)  and 5(X)  kn  f rom Noco lcche N.R. :
antl thrcc wcrc rctrieved lrom Victoria, bctu'ccn
750 unct t i00 krr fron Nocolcchc N.R. Thc times
bc twcen in i t ia l  band ing  o f  thcsc  Manec l  Ducks
lund thc i r  re t r i cva l  var ied  f rom th ree  to  25
mon t  hs .

DISCUSSION

In  thc  th rcc  anc l  a  ha l f  years  o f  thc  s tudy  the
wct lands  in  thc  s tudy  area  f i l l cd  and dr ied  th rcc
t in rcs ,  inc lud ing  in  19115 and 1986.  wh ich  were
ycr r l s  o l  bc low average ra in ta l l  a t  Noco lechc  N.R.
'fhc 

formation of rvaterbircl habitat on the
Rcscrvc tluring thc study was a fairl l , frequent. i l
no t  a  rc l iab lc .  cvcn t .

Forty ninc species of \\ 'atcrbirds used the stucly
arc r .  13  o f  wh ich  brcd  there .  The s tudy  area  is
on ly  22  pcr  ccn t  o f  thc  'Noco lcchc '  wc t land
sys tem.  wh ich  in  tu ln  i s  on ly  par t  o f  the  po tcn t ia l
u,atcrbird habitat of oorth-wcstcrn Ncw South
Walcs  (F igs .  l .  2a) .  The morc  ar id  bu t  o therw ise
s imi la r  'De la lah '  wet land sys tem in  dunef ie lds
wcst  o f  thc  s tudy  arca  has  c igh t  t imes the  wet land
arca  o [  thc  'Noco lcchc '  sys tem (Goodr ick  1984) .
Although livcr' f loods cluring this study were
short-l ivecl. in larger floods the 'Cuttaburra' wct-
land svstem, which extends 200 km along thc
Paroo Rivcr and Cuttaburra Crcck, also becomes
watcrbird habitat. Additional wetlands arc
i rssoc ia tcd  w i th  thc  Bu l loo  R ivcr  (F ig .  l ) .  For  a
rcgional pcrspcctivc on thc wetlands in north-
western New South Wales and their use by water-
b i l r l s .  scc  Mahcr  (  l9 i lE) .

W. Lawler & S. y. Br'lggsr Breeding of Maned Duck

During clrv tincs individuals ancl small groups
of many specics were tri lnsient in thc study arca:
Pink-carcd Ducks. I{ardheads, Australasian
Shovc le rs .  Aus t ra l ian  Pe l icans ,  B lack  Swr tns .
grebes and many other watcrbirds wcrc often
i.en on p.rmancnt watcr. and sonlctin.les stayed
on isolatcd ground tanks for only a clly. Maned
Ducks and Grev Tcal wcrc usually Prcsent on thc
pcrmanent wzlter. i lnd somc Manetl Ducks bred
on thc ground tanks outside flt lod periods.

Mahcr (l9tltt) suggestcd that watcrbirds usc
di[fcrent wctlands for different stages of thcir l i fc
cycle. Thc low rcsighting rate of mlrkecl Mancd
Ducks in this stud)'. artd the intcrmittent ptcsencc
of all waterbird spccies. indicatc such rrrobil ity.
The watcrbirds mav be part of mobilc populatiorls
lo r  wh ich  Noco lcchc  N.R. .  t l r  indccd thc  much
widcr  sur round ing  area .  i s  one la rgc .  co l l s tan t ly
changing habitat crcatccl b)' thc irosaic of locit l
and  lcg iona l  ra in fa l l  (B l iggs  and Lawlc r  1991)
Tbc band rccovetics ttf Mancd Ducks banded at
Nocolechc N. R. . from elsewhcrc ln south-castern
Austri i l ia suggest that thc ducks in thc study arca
arc part of the grcatcr Population of Manccl
Ducks  in  south-czrs tc rn  Aus t ra l i i l .

When thc clry wetlund basins fi l lcd. i l  varict) ' of
breeding habitat lttr waterbirds was crcated:
shallowirpen watcr. f loodcd canegrass. scdge and
l ignun.  s rna l l  i s lands ,  anc l  t rccs  (somc w i th
ho l lows su i tab le  fo r  ncs t ing  ducks)  f r ing ing  or
s tand ing  in  tbc  water .  Thc  h igh  va luc  o i  rccent ly
floodcd, prcviously dry, wetland bzrsins tor watcr-
bircl brcccling is discusscd by Mahcr and CarPcntcr
(198,1) .  Br iggs  anc l  Mahcr  (1985)  r rnc l  C l ronc
( 1986. l9tiE). Thc flooded dcprcssions on
Noco leche N.R.  ( thc  'Noco lcchc '  \ \ ' c t l i rnd
system) provided cxccllcnt habitat [or Maned
Ducks which grazed on plants growing aftcr rain.
and used thc flooded dcprcssions to raisc their
broods. Togcther with thcir f lcdglings. thcy then
fed on the banks of the depressions which pro-
ducecl low green herbage ls watcr levels rcccdcd.
Maned Ducks could feed and breecl ttn such
dcprcssions. even whcn thcy were not fully
inundatcd. By contrast. Grcy Teal ancl other duck
specics wcre more constrtincd by thc depth of
watc r .  Thcy  on ly  b rcd  when watc r  l cvc ls  in  the
clepressions wcre high. and werc lcss able to use
thc rcsidual stagcs of the wetlands.

The timing of brcctl ing in Australian clucks has
bccn d iscussed by  Bra i thwa i te  (1976) ,  F r i th
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(l9ll2). Cronrc (198(r) antl Fullagar c/ rri. ( l9l{,1).
Thc  obscrva t ioDs rcpor tc ( i  hc rC ind ica tc  tha t  a
sr'r 'r l l l  nurlrbcr ol Mancd Ducks trrecl rcguiarly on
pc l rDancnt  w i r tc r  a t  Noco lcchc  N.R.  ( l ( ) r  cxamplc
in spling l9li7). ancl a largc numbcr of Mariccl
Ducks  brcc l  oppor tun is t i c i l l v  w i rcn  cpher rc ra l
wetlarrtls f lootlccl f ir l lowing rain at othcr t imes of
thc  vcar  (as  ln  sunr r le r  1985/1986.  spr ing  1986.
an( l  lu tLu ln .  u ' jn tc r  and sp f ing  l98 l t ) .  Brccd ing
in (ircv Tcnl wiis lnorc closcll, l icd tri substanti i i i
r vc t lanc l  f i l l i nss .  Thcv  la id  a i rc r  \ \ , c t land- l l l l i n ! !
ra in  in  Novcnbcr  I985:  in  1986 thc) '  la id  on lv
lfter a hcavv tlownpour grcatlv incrcasecl t lrc luca
of rlctlancl l lootle-cl (cven though therc hacl becn
good bu1 s tcac i i c r  ra in  bc [ore .  and Mancc l  Ducks
had a l rcu t lv  s ta r tcc l  nes t in t ) :  and they  c l id  no t
brcc i l  in  thc  spr ins  o f  191 i7 .  No broods  o f  Grcv
T, . ; t l  r rc r , .  re t r r  l r r . l r r r t  l i r r . .  M. r1  .  N , r  h rooJ .  , i t
Muncd Duck  \ \ ' c rc  scsn  un t i l  car ly  Ju ly  1988.
whcn thcv  rvc rc  i r l l  l css  than 1 .1  days  o lc l .  Thus .
l l t I t t  r r ; r .  n , '  i n ( l i -  r l  . ) n  t  l ; r r i n g  i n . i t h e r  ' p ( r . i c .
I t L  l , r r t  A n r i l .  c \ e n  l h i , u A h  1 ] , , , ' d e J  u e t l r r r r t l
h i rb i ta t  u ,as  ava i lab lc  f ro i r  thc  beg inn ing  o f
Janu i r r l .  I Io lcvcr .  l  p rcv ious .  s im i la r  wc t land
f i l l i ng  a t  Noco lcchc  N.  R.  in  January '198,1  lcd  to
Ci lcv  Tca l  and Maned Ducks  incubat ing  in  mi i l
I -cbru i l rv  (M.  Mahcr ,  pcrs .  comm.) .  C i rcy  Tca l
had a  sccond rna jo r  lay ing  pcr iod  in  August  and
c iu  l y  Scptcnbcr  1988.  

' l ' h is  
nay  l ]avc  been thc

rcs  l t  o l  somc b i rc ls  lay ing  regu la r ' l y  in  spr ing ,  o r
it coulcl have trccn in rcsponsc t() the miljor
topprng up  o l  \ r ' c t lands  in  w in te r  o f  tha t  vcar .

Fcw broocis of Pacil ic Black Duck, Pink-earccl
Duck  lnc l  Aus t ra las ian  Shove lc r  wcrc  seen.
Thosc  tha t  wcrc  showcd tha t  B lack  Ducks  and
Shovc lc rs  b reed; r t  t imcs  o f  the  vear  o ther  than
\ n r r n !  i r l  \ , , c r , l ( \ ' h \ '  \ . R .  t b , ' l l r  I r r i J  i n  r r r i t J  N l , r 1
in  1988) .  and tha t  P ink-eared Ducks  brcc l  in
Icsporse to wctland availabil ity in a similar way
tr) Grcv Tcll. without the delay observcd in somc
stuc l ies  conductcd  c lsewhcrc  (Fr i th  1982) .  B lack
Swans. Hoary-headcd and Australasian Grebes.
Brolgas. Whitc,faccd Herons ancl Royal Spoon-
bil ls were also recordcd breeding at Nocolcche
N.R.  in  au tumn and \ \ ' i n te r  whcn su i tab le  hab i ta t
was ava i lab le .
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