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Colcr photograph ofRed-necked Stint (Ca lidris ruJicollis)by A.G. Wells, AIIAP' ARPS

The Red-necked Stint was most th€ abundant bird on Peel-Harvey Estuary during the 1998-99 surveys, lvith
nrmrbers reaching 16,000 in F€bmary 1999. Mosl were tbrurd on intertidal feeding grolmds of south-eastem
Pe€l-lnlet and the southem end of Harvey Estuary. These small, yet remarkable, birds migrate to Peel-I-larvey
each lear frorn breeding grounds in arctic Sibgria, a return joumey of 25,000 kilometres.
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The aims of this report are to present data collected during the second year (1998-99) ofuaterbird
surveys following constrtrction of the Channel and to use these data to address the proj€ct atms.

3. PROJECT DESIGN
Opening of the Dauewille Charmel had the potential to affect the suitability of Peel-Harvey for use by
waterbirds in a number of ways. The number of high tide roost sites, some of u&ich are sand cays and
lou'islets, could be reduced by an inqeas€ in tide heights. Higher tides could also cause flooding of
pelican nesting grourds and the death of fringing vegetation used by waterbirds for feeding, refuge,
roosting and breeding. Changes in the estuary's salinity regime, vten combined with an increase in
tide heights, could also contribute to the death of vegetation. Inqeas€d tide heights, particularly during
summer, could rcsult in an inuease in dishfbance, by permitting hunan acc€ss to rmportant waterbtd
feeding and loafing areas that were previously too shallow for boats. Altered water levels, salinities and
circulation pattems could also have largely unpredictable effects on food webs suppodng the estuary's
\\"terbi.rd populations. Clearly most if not all species could b€ affected in some way (some perhaps
positively) by creation of the Channel. For this reason it was decided that comprehensive surveys to
determine use oflhe estuary by all waterbird species should be conducted.

In order to establish a baseline it would have been preferable for swveys to have b€en conducted for at
lea st two years immediately prior to the Channel being opened. This, however, was not achievable. The
oniy baseline data on waterbird use of the sntte estuary come from comprehensive surveys undertaken
b.v the principal author (JL), with assistance from one of the co-authors (GP), in the mid-1970s. These
sun'eys could be repeated precisely as fulI details of suwey methodologies, routes, times etc. had be€n
recorded and the same personnel were available. It was ther€fcre decided to rsp€at the 1976-77 suweys
during two ofthe hve years programmed for post-Charurel monitodng.

Two years of surveys \rere planaed in order to obtain an indication of year-to-year variability in
waterbird numb€rs and distributicn. Post-Channel years t\ao and five (1996-97 and 1998-99) \a€re
chosen as it was considqed likely that at least some of th€ effects of the Channel would take several
years to be expressed. Whereas in 19'76-77 ix surveys vrcre conducted at two monthly intervals from
August 1976 onwards, in 1996-97 arld 199&99 this was not possible, due to other demaads on staff
time. For this reason the 199G97 and 1998-99 suweys w€re limited to October, Decernber and
February. These months \lere chossn because both total uaterbird numbers and the number of species,
particularly oftransequatorial migants, rlere er?ected to be gr€atest at this time ofthe year.

4. STUDYAREA
The study atea was the entire Peel-Harvey Estuary (area c. 136 km2, shoreline length c. 75 km)
including open waters, shallows, tidal flats, tidal marshes and shorelines @igure l). The delta and
lower reaches of the Harvey River were also included.

5 . METHODOLOGY

5.1 Waterbird Species
Species fpically regarded as waterbAds include swans, ducks, greb€s, coflnorants, pelicans, herons,
egrets, ibis, spoonbills, uaterhens, sandpipers, stilts, plovers, gulls and terns (Rose & Scott 1997).
However, several other bird species that are not al$ays regarded as waterbirds make substantial use of
estuarine and other wedand habitats in south-westem Austsalia. These are the Osprey, Whistling Kite,
White-bellied S -Eagle, Slamp llarrier, White-fronted Chat and Little Grassbird. For th€ purpos€s of
this study, these species were included. This approach is consistent with the suggestions ofRose & Scott
(D4).

Waerbnds ofPeel Hanet Estuary in 1998 99
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pelicans) of seeing the birds against the darkness of the shallows, most of *trich were covered by

abundant submerged aquatic plants. Instead, the stans of Peel Inlet were surveyed by boat, this b€ing a
3.5 metre, flat-bottomed punt with l5 horsepo$er outboard motor operated by a single observer.

On the second day, a survey rvas made by boat of the numbers and distributions ofall waterbird species
from the old Mandurah Traffic Bridge downstream to the ocean mouth (s€ctor 1 of Figue 2)
Waterbirds on the north-€astern side of Peel Inlet upstream from the same bridge to the mouth of the
Serpentine zuver (s€ctors 2a and 3), including Creery and Chamel Islands and the Creery marshes, were
also sr-rveyed on day two, by boat and on foot

On day three, all waterbirds on the no h-westem side of Peel Inlet from the old Mandurah Trafnc
Bridge to Ward Point (sectors 2b and 4), includhg Bormdary Island and the samphire islands to the west
of Channel Island, werc surveyed by boat and on foot. Note that Boundary Island is an artificial island
constructed in 1987 eszczola, L 1998, pers. cornm.), ten years after th€ 1976-77 waterbird surveys.

On day four, all waterbirds on the shoreline aad the inncr and middle shallows of the eastern and
southern side of Peel Inlet, from the artihcial lagoon adjoining Yunderup Canals to the west side of
Robert Bay (inner and middle s€ctor 6), were surveyed on foot.

The westem shoreline and adjacent shallows of the Muray River delta (sector 5), plus the middle and
outer shallows oII the eastern and southem sides of Peel Inlet from Yunderup Canals to Robert BaY
(middle and outer sector 6), were surveyed by boat and on foot on day five

A survey of all rmterbirds at the southem end of Haryey Estuary (from Herron Point Ford south),
including the lower r€aches and delta of the Harvey River, (i.e. ssctor l0) was conducted by boat and c'n
foot on day six, the last day ofthe surveys.

In October 1998, the day two and day thrce surveys, minus the shoreline and shallows ftom Sticks
Channel to Ward Point and from the eastern entance of Creery lagoon to the Serpentine River, (i.e.
sectors 1, 2a and 2b), were all done in one day, as in October 1976.

In Decemb€r 1998, the day five and day six surveys l!€re delayed by six days due to temporary illness of
a surveyor (JL). Som€ rain (7.8mm at Mandruah) fell on 15 Decemb€r, two days before surveys uere
resurned. This might have affected results by causing some additional (and wuneaswed) movement of
birds.

In Decernber 1998 and February 1999, the westem shoreline and shallous of llarvey Estuary from
Island Point to Ward Point (sector 9) were surveyed by boat on day thr€€, simultan€ous with the survey
of north-western Peel Inlet. On day four, the shoreline and shallov's fiom the west side of Robert Bay to
Herron Point in Harvey Estuary (s€ctors 7 and 8) were surveyed on foot, simultaneous with the foot
survey of south-easte.n Peel Inlet. With these additional surveys, ahnost-complete survey coverage of
Pe€l-Iturvey EshBry was achieved in December 1998 and February 1999.

The central, deeper-$Bter parts of Peel-Harvey were not systematically surveyed because ad-hoc surveys
of these \Mters by aircra{l and boat dwing the mid 1970s, 199G97 al,d 1998-99 showed they were
generally little used by waterbirds. Waterbirds most likely to have been missed in these parts were
cormorants, small numbers ofgrebes and pelicans, and occasional tems, gulls and darters.

Note that the sectors described above were defined on the basis of survey practicalities, primarily the
maximum area that could be thoroughly surveyed in a siagle day by a single observer rmder varying
weather and tidal conditions.

5.3 CountingTechniques
Whenever possible, birds \rcre counted individually. This \\as usually achisvable with flocks of tens or
low hwrdreds of individuals, but rarely achievable with flocks of high hundreds or thousands. In these
latt€r instanc€s, the commonly used (Conder 1978, Bibby et al 2000) technique of counting tn tens,
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they were too far away for the observer to disc€m distinguishing featur€s- On these occasions they \\e'e

recorded as 'funidentified ducks", 'tnidentitied cormorants"' etc'

Shgle, small, vagrant shorebirds in large tlocks of similar common species, could at times have been

orr"il*k*l. This is not of concem because, while uncommon vagrant shorebirds are of some

omithological interest, they are oflittle or no significance in the context of this report

Flying birds w€re included in sector counts e\cept ibr occasions u'hen they \\ere seen flying high above

the estuary, e.g. rising on thermals.

Because ttre ground (boat and foot) surveys uere conducted ov€I four (october) to eleven (D€cembel)

days, some mwement ofbirds undoubtedly occurred during the surveys Allowance was made for this

where possible. During each day's survey a record or mental note was kept of birds seen passinS th€

observer, either ahead or behind, and count hgures were adjusted ac.cordingly. Day-to-day movements

rvere more problematic. No measure of these movements was possible lmpressions were gained'

ho\,rLer, as some prwiously surveyed areas \rcIe passed on subsequent days while on the way to and

tlom new survey areas_ survey areas were also 'te-visited" at th€ margins *fien adjoining areas wele

surveyed. on this basis, the authors have conhdenc€ that most birds present on the estuary during each

survey period were not double-cormted or omltted.

As indicat€d above, Australian Pelicans were counted flom an aircraft, with each suwey of the entire

estuary taking no more than 45-65 minutes. These surveys were undertaken in the middle ofthe dar',

when pelicans are oft€n resting and relativelv ftw movements, compared witlr early moming or cvening'

are taling place. Flocks too large to cormt from the air were photogmphed and numbers later

determined fiom prints as descriM in sectiol 5.4. For these reasons thgre is a high degree oi

confidence in the accuacy ofthe pelican count data.

Also as indicated above, Black swan numbers on Peel Inlet were cor.ltlted dudng single surveys by b<Nt,

with each survey taking around 3.5 to 5.5 hours to complete. The swans of Harve.v Estuary were cotated

from the air during the pelican survey. The Peel Inlet and Harvey Estuary swan surveys tlere

unde(aken simultaneously and during the dav, uhen swans are usually quietly grazing on aquatic plants

or resting with little movement taking place. There is therefore a high degree of confidence ln the

accuracy ofthe swan count data.

It will be seen in following s€ctions that none of the count data have been romded. This ls because the

authors consider it more usefirl, in this first repotting of surt'ey results, to pres€nt the raw data Iather

than roLnded t-igures. However, \\&en these data ar€ put to other uses, for example comparisons of

nurnbers with those of other lv€tlands, it is suggested that all totals b€ rormded to two significant ligures

This approach is consistent with that taken in Ros€ & Scott (1997).

The survey methodology was not well suit.-d to detecting secretive species of waterbirds such as crakes

and rails (mernbers of the family Rallidae). To be confident of locating these species an observer needs

to spend peiods oi l0 minut€s or more quietly observing likely habitats, e.g. rushMs, ftom unobtruslve
positions. Altematively, tape recordings or hwnane live-trapping techniques can be used. These

methods were not employed during the 1998-99 or prwious surveys due to time constraints lt is

therefore quite possible, in fact highly likely, that some birds of these species were pres€nt though

unrecorded.

Atthough bird b€haviours (principally feeding or roosting) were often recorded, this was not done

routinely due to the magnitude and, at times, complexity of the survey task. Behaviours are therefore

not presented in this report.

5.4 Data Management
Pelican and s\lan count data collected c'n "dav one" of each suwey uere recorded dilectly onto maps of

the estuary or were recorded on audiotape @and-held cassette recorder) and later tanscrib€d to maps A

hand-held 35mm camera was used to photogaph p€lican flocks too large to count from the air and bid

,vaterbirds ofPeel Hadey Estuary tn 1998'99
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Table L Waterbird species and maximrmt numbers counted on Peel-Harvey Estuary during 1998-99.
(Scientific and comrnon names are those ofChristidis & Boles 1994. Transequatorial migrants are denoted by ',

JAMBA species by r and CAMBA sp€cies by c 
).
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Family Name

ANATIDAE

Common Name

Musk Drrck
Black Sran
Australian Shelduck
Australian Wood Duck
Pacific Black Dnck
Au stralasial Shoveler
Grey Teal
Pink-eared Duck

Great Crosted Grebe

Darter

Little Pied Cormorant
Pied C,emorant
Little Black Cormorant
Grest Cqmorant

Austrdiel Pelican

wlite-fac€d Heror
tjftlo Egrot
East€m Reef Egret
C'reat Egret
Nanketn Night Hercn

Australian White Ibis
Yellorrbille.d Spocnbill

O"p.ry
Whiding Kite
Whitobellie.d Sea-Eagle
Swamp Harrier

Purde Swamphen
Eurasie Cmt

Bar-tailcd Godwit
Whimbrel
Eastem Curl€w
Commd Gr€enshank
Terek Sandpiper
Cornmd Sandpiper
Grey-tailed Tattler
RuddyTumstone

Max. Count

48
1 1 3 0
3890

4
693
100

4581
2

PODICIPEDIDAE

ANHINGIDAE

PHAT-A.CROCORACIDAE

PELECANIDAE

ARDEIDAE

THRESKIORNITHIDAE

ACCIPITRIDAE

RALLIDAE

SCOLOPACIDAX

SCOLOPACIDAT contd.

Group and Scientific Names

Illcks & allies
Biziura lobata
Cygtlus afidus
Tddoma lMomoides
Chenonetlaj bata
Anas superciliosa
Ahds rhtt tchoris
Anas gracilis
M a I ac o r lqmc hw me m b ran a c e us

Grebes
Podiceps cistatus

Darters
Anhinga mel@ngasler

Cormorants
P h a I a c rcc ora.x m e I atto I e uc o s
Phalacrocorax vaius
P h a I oc roc or&t s u I c ir o s li s
Phalacrocorat carbo

Pelicans
P e I e c amrs c ons pi c i I I a tus

Hcrons, Egrets, Bitterns
Egre I t a lanae h o Uandi ae
Egrelta gazetta
Egrelta mcrac
Ardea albaa
Nyc t i c orat c a I e don i c us

Ibiseg Spoonbills
mreskiomis molucca
Platalealavipes

Osprey, Kite, Eagles, Harriers
Pondion haliaetus
Haliastur sphenmts
H ali aeetus leucogasler c

Circus approimans

Rails, C!.kes, Water hens, Coot
PolpMo porphtrio

Sandpipers, Knots, Stint & allies
Iimosa lapponicaw
Numenits phtreoptts cN

Numenitt madagasc ari ensis e

Tringa rcbulariadM
Xenus ctreteussM
Actitis hypoleucos 

qM

He teroscel i s brevipes s M

Arenaia inletpres N

79

1693
721

2636
30

774

t26
'18

2
88
2

't0

l0

I

8

3
4

2
2

137
4

24
3 1 9

2
1 8
9
2

1 0 Waterbitds ofPeel-Hanev Estuan in 1998 99
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Thehighestsinglemonthlycountofknotswasg8(including2Tunidentif iedtospecies)inoctoberl998
(App;ix 6). ih" highe"i "ount" of Great Knot and Red Itutot were 37 and 34 respectivoly'

The most rec€nt compilation of maximum cotmts of individual waterbird species on wetlands across the

south-\\€st of Westem Australia (Kalbari - Cape fuid) is that of Jaensch' Merriheld & Raines (1993)

and covers the period 1981-92. Maximum 1998-99 Peel-Harvey counts of 14 species were equal to or

greater than those reported by Jaensch, Merrifield & Raines (Table 2)'

Table2. The 14 species with equal or higher 1998-99 Peel-Harvey counts than reported for any

rvetland in south-west€m Australia for the period l 98 l -92

The minimum number of individuals of bird species listed rmder JAMBA or CAMBA that made use of

Pe€l-Harvey Estuary during 1998-99 was 19,535 (Table 1) The most ntrmerous (mc're than 1'000

individualsj of th""" iryEre Red-necked Stint (16,436) and Sharp-tailed SandPiper (1'322) The next

most abuniant (more than 1OO individuals) r'rere Culew Sandpiper (566), Conmon Greenshank (319)'

Caspian Tern (298), Bar-tailed Godwit (137), and Crested Tem (l2l)'

Fifteen of the 56 species had maximrtrtr comts of less than I 0 individuals (Table 1 )'

6.3 DisTribution
ln each of the tbree suwey months, more .\Materbirds were recolded in south-eastem Peel lnlet (sector 6)

than in any other survey s€ctor of Pe€l-I{arvey (Appendir 1). The highest mrmber remrded in thts

sector $as 20.324 in Decemb€r 1998. The lowest number in this sector was 6,439 in February 1999

The survey sectors in which waterbirds were generally "nex1 most abwldanf' uere the southem end of

Harvey Estuary (sector 10) and north-cefltlal Peel lnlet (sector 2). The numtEr ofwaterbirds counted rn

s€ctor l0 ranged from 933 in October 1998to 13,780 in Decemb€I 1998. The nwnb€I counted rn sectol

2 ranged from 3,112 in February 1999 to 3,653 in December 1998.

The most abuldant species @ed-necked Stint) was most numerous in sector t0 (11,005 birds in

Decsrnber 1998) and s€ctor 6(4,881 bnds in Dec€mb€r 1998). Tho secc'nd most abwrdant species (Grey

Teal) was also most nunerous in secto6 6 and l0 (4,165 and 350 respectively in Decamb€r 1998)

ln october 1998, s€ctor 6 had the highest diversity (36) of species. sector 2had the highest diversrty

f36) in Decenb€r 1998 and sector l0 had the highest (35) in February 1999

;

E
I
f
I
T
;

t
t
I
I

Species Mal 198-99
Peel-[IarYey

Count

Mar 1981-92
SW Wetlands

Count

Location of Maximun 1981-92
South-West Wetlands Count

Darter
'79 45 West Corio Swamp (near Prnlarra)

Little Pi€d Cormorant 1693 1000 Carraburmup Swamp (near Peel Inlet)

Pied Cc,rnorant 727 5 1 9 Peel Inlet East & South

Australian Pelican 774
'750 Vass€-Wonnerup Estuary

Little Eset
'78 2 l Cre€ry Marshes (Peel lrfet)

Eastem Re€f Egret 2 I Not glven

Whrte-bellied Sea-Eagle 3 2 Not grven

Eastern Curlew 23 King River Mouth (Oyster Harbour)

common Greeoshank 3 1 9 2tl Peel Inlet East & South

Common Sandprper l 8 l 8 Peel Inlet Entrance

Red-necked Stint 16436 10000 Atfred Cove (S\tan Rrver)

CasDian Tern 298 60 Peel Inlet

Crested Tern 121 l l 3 Gordon Inlet

Fairy Tsrn t67 102 Alfted Cove (Sran River)

tz Watetbnds of Peel-Hatuey Estuary n 1998'99
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l
3a .
3c.

It is a particularly good example ofa specific tlpe ofwetland' characteristic ofits region'

It reg.ularly supports 20.000 waterfowl
Where data on populations are available, it regularly supports 17o of the individuals tn a

population ofone species or subspecies ofwaterfowl

Since listing in 1990, th€ Ramsar Criteria have been further developed and re-numbered by Ramsar

cont'erences ofcontracting Parties. The current equivalents ofthe above critetia areas follows.

1. It contains a rspresentative, rare, or unique example of a natural or near-natual tetland t)?e

found within the appropriate biogeographic region.

5. It regularly supports 20,000 or more waterbirds
6. It regulariy supports 1% of the iadividuals in a population of one species or subspecies of

waterbird.

of intercst in the context of this report is whether or not Peel-tlarvcy Estuary continues to meet Ramsal

Cdteria 5 and 6 following opening of the Dawesville Channel in April 1994 However' b€fore

addressing these questions it is nec€ssary to consido how the wold "rcgularly" should b€ interpreted.

Rose & Scott (1997) suggested (with the implication that this approach should be applied there

substantial data sets exist) use of hve-year averages of arurual maxima in uaterbird numbers for

determining *dether the relevant levels (20,000 birds or 17o of population) occur "regularll' The

Ramsar Bureau (2000) has supported this approach and also suggested an altemative bas€d on numbers

cormted in at least two thirds of seasons fc,r rdrich data are available. Importantly, the Bureau has also

recognised that situations exist (e.g. &ought rcfilges or difliculty in obtaining data) &fiere data colle€ted

over shorter lime p€riods may be acceptable for determining a wetland's importanc€ for waterbirds.

ln relation to nomination of western Australian w€tlands for listing undel the Ramsal convention,

Jaensch and Watkins (1999) have recommended the following approach.

"In regard to cdterion 3 (a), the existence of reliable couts of 20,000 waterbirds' or highest

caunts (duriog one year) of individual species r^rtdch $lln to 20,000 waterbirds, in at least several

of the past 25 years and with no clear evidenc€ of recent decline in numbers, was ccnsidered an

adequate basis fcr criterion 3 (a) to b€ met. where few suweys had been conducted at the site but

there was evidence of recurenc€ in at least s€wral of the past 25 years of the redand conditions

that had on at least one occasion supported 20,000 waterbirds, the critedon vas considsred met

(especially ifthe highest mrmbers were \lell in excess of20,000 iuterbirds, e g. 100,00)"'

..In testing against [cdtedon 3c], it l}as decided that there should be no clear widenc€ of rec€nt

decline in numbers to below the 1olo level".

The pres€nt authors support the approach recommended by Jaensch and Watkins (1999) and have

applied this to Peel-Hawey as follo*s.

Ramsar Criterion 5.

It is clear from the rezults of the 1998-99 waterbird surveys repc'rted above that Peel-Harvey Estuary

supported mc,re than 20,000 vaterbirds in 1998-99. At least 44,939 waterbirds made use ofPeel-Harvey

at solne time during 1 998-99 and 4 I ,643 waterbirds u€re present in Dec€mbel I 998. On this basis it is

concluded that, in 1998-99, Peel-Hawey Estuary c{'ntinu€d to meet Ramsar Cdterion 5 (formerly 3a) for

inclusion in the List of Vy'etlands of International lmportance.

Ramsar Criterion 6
..one percent of population,, levels have been pubtished for 25 of the 56 waterbird species recorded on

P€€l-Harvey Estuary during 1998-99 (Watkios and AwsG 1993, Rose and Scott 1997). These species

are listed in Appendix 11, together with their respective maximum 1998-99 counts and 1% levels.

Five species, Red-necked Stint, Red-necked Avoc€! Red-capp€d Plover, Caspian Tem and Fairy Tem,
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APPENDX 9. Breeding waterbirds of Peel-Harvey Estuary in 199&99.

The following evidence of waterbird breeding activity was recorded during the 1998-99 Peel-Hawey
EshEry waterbird survqs.

Black Swatr Cygnus drdut
Fourteen cygnets seen fu AC in sector 6 on 12 Oct 98. Six large dou, ry cygnets se€n by JL near the mouth
ofthe Coolup Drain (sector 6) on 15 Oct 98. Three large douny cygnets se€n by JL near the westem shore
at the southern end ofHrvey Eshrary (sector 10) on 16 Oct 98.

Four large cygnets seen by JL in sector 1 0 on I 8 Dec 98.

Two cygnets seen by AC in Sector 6 on 15 Feb 99.

Pacific Black Duck Atas superciliosa
Elwen class I ducklings observed by JL at the eastem end of Cr€ery Lagoon (sector 2a) on 13 Oct 98. Four
class II-[I ducklings seen by JL in the entnnce cham€l to Yund€rup Canals (sector 6) on 15 Oct 98. One
class I duckling seen by JL in north-eastem distribulary ofHarvey fuver delta (sector 10) on 16 Oct 98.

Australial Pelican Pelccanus conspicillttus
GP noted dwing 12 Oct 98 pelican air survey that'ho pelican breeding recordel at either Peel Inlet or
Harvey Estuad'.

GP noted dudng 7 Dec 98 pelican air survey that 'Nirimba Cay Lsector 6l was exposed but there \vere no
signs ofnests. No nests rsre observed on Boundary fsector 2] or Boodalan [s€ctor 6] Islands".

GP noted dwing 15 Feb 99 pelican air suwey that'Nirimba Cay was exposed but there was no evidence of
nesting. No nests vere dserved on Bormdary or Boodalaa Islands".

Additional observations will be prexnted in a later report on pelican nesting on Peel-Hawey.

Silyer Gull Larus noveholltruliae
Nests with eggs were seen by JL on Boodalan Island on 15 Oct 98.
"Some recenlly fledgedjuveniles", but no eggs, were seen by JL on Boodalan Island on l7 Dec 98

NOTES

l. AC=A.C. Clarke, GFG.B. Pearson- JL=J.A.K. Lane.

2. The numbers ofcygnets, ducklings and other flighfless juvenile birds listed in this Appendix are not
included in any otler Appendices or Tables of this report.
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APPENDIX 11. Maximum counts, lyo levels and relevant population distributions ofthe 25 species of
waterbirds recorded on Peel-Harvey in 1998-99 for which lolo levels (Watkins & AWSG 1993, Rose &
Scott 1991 haYc b€cn Dublished-

Species Meximurn Peel-
Hwey count in

1998-99

OIle Percent Lev€l
of relevant popul.ticr

Distribution of relevant
popnlation

(Rme & Scott 1997)
Blacl, Swan I  t30 4000 Australia
Crroat Crested Grebe l 8 65 Aust.alia
Bar-tailed Godwit t3' l 3300 Alaska./E&SE AsitAusiNZ
Whimbrcl 4 400 SE Asia,Ncw GuinetAustNz
Eastem Curlcw 210 E&SE Asia/Austral iaNZ
Conlmon Greenshank -l l9 400 E&SE Asia & Australia
Terek Saadpiper 2 160 Not presented

Conrmon Sandpip€r l 8 100 Not prcscnt€d

Gre.''ta;1"4 tunt"t 9 480 Not presenred

Ruddv Tumstono 2 280 Not Droscntcd
Gre.at Knot 37 3200 E&SE Asia/Aust4{ew Guinea
Red KDot 34 2000 New GuineE /Australia,NZ

Red-neckcd Stint 16136 4100 E Siberia/SE&E Asia,rAust4,IZ
Shargtai lcd Sandpiper t322 1700 N America/E Sib,NG/Austt{Z
Curle\\,Sandpip€r 566 2500 E/SE Asia & Australia
Pied O! stercatcher 20 l I 0 Australia-/S New G/Tas/Aru Is
Black-winged stilt 1400 5320 Not Dresented
Barded Stilt 186 2100 Southem Australia/Tasmania
Red-necked Avocet 1399 1100 Austmlia
Pacitlc Golden Plover 29 900 Not Dresented
Grov Plover 8 l 160 Not presented

Red-capped Plover 1151 950 Aushalia
G.eater Sand Plover 3 90 Not oresonted
Caspian Tem 298 30 Australia,New Zealand
Fairv Tern 167 60 Westem Australia

NOTES

1 . Thc five species with maximum 1998-99 Pe€l-Harv€y couots exceeding their respective I o/o

population levels are shorn in bold.
"Relwant populations" are the populatic'ns to vrtrich the bAds of Peet-IIawey Estuary belong. Some
species of taterbirds, e.g. many species of migratory shorebirds, have two or more distinct
populations with limited intermingling.
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