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Cover photograph of Grey Te#nas gracilisand otherwaterbirds on Malbup Creek by Roger Paine of
Busselton.

Grey Teal were the most abundant birds on Vasserafop during 1998-2000, with numbers peaking a®®,5
in December 1998. This species is widely disteduin Australia, travelling long distances in resg® to
rainfall and wetland flooding.
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SUMMARY

Waterbird surveys in the mid 1980s showed that\Mthese-Wonnerup wetland system, 190 km south of
Perth, Western Australia, regularly supported ioess of 20,000 birds and, for two species, mone 18a of
their Australia-centred populations. On this ba&sse-Wonnerup was listed in June 1990 as a Wktdan
International Importance under the Ramsar Conventio

Human-induced changes in the hydrological regimthefVasse estuary in the late 1980s and 1990®led
death of fringing vegetation, damage to pasturespassible impacts on use of the wetlands by watksb
Technical review in 1997 of these and other isgaeslted in a number of recommendations includieg t
surveys be conducted to assess current use bybivdger These surveys were conducted over two years
(1998-2000) and were aimed principally at deterngnwhether Vasse-Wonnerup continued to meet
waterbird-related Ramsar criteria for internatioimaportance. This report presents the resultshoke
surveys, discusses current Ramsar status and pow@anparisons with earlier data.

The 1998-2000 data show that, nearly a decade miittal Ramsar listing and despite changes in the
hydrological regime of the Vasse estuary, VasseWaump remained one of the most important waterbird
habitats in Western Australia. Waterbird numberaked at 37,500 in December 1998 and at least @3,40
birds made use of the site during that ‘waterbiedry (1998-99). This is almost as high as the remtbat
made use of Peel-Harvey Estuary in the same yadrjsaall the more noteworthy given that Peel-Hgyve
which on a regular basis supports greater numbkergaterbirds than any other estuary in south-wester
Australia, is nineteen times the area of Vasse-WWoum

It is also noteworthy that the maximum count of58D, waterbirds on Vasse-Wonnerup in December 1998
exceeded the numbers counted in all twelve ‘suliathncomplete’ surveys of 1984-90, the five highef
which were 30,000 (Jan 1988), 29,000 (Dec 198738 (Dec 1986), 26,500 (Jan 1989) and 17,500 (Dec
1987) and a January 1986 count of 33,000 birds bing the highest of all previous counts.

The mean number of waterbirds counted on Vasse-@faprin the main part of the current study (Feb8.99

- May 1999) was 12% higher than the mean of previdi®82-90) surveys. This change comprised a 26%
decrease in the mean number on Vasse estuary &%%$% increase on Wonnerup estuary. Aspects of
methodology, coverage and timing differed betwdss tivo survey periods and waterbird abundance is
highly variable naturally. The apparent shift irstdbution of birds within the Vasse-Wonnerup sgste
should therefore be regarded as possibly indicativehange in habitat availability or suitabilitgther than

as clear evidence that change has occurred. Nzlae#f) given the changes in Vasse estuary hydrohagy
have occurred since 1988, further investigationaégsranted.

Inter-period comparison of highest counts, secoigtidst counts, etc., of individual species suggtsis
further, more-detailed consideration of a numbespecies is warranted. In most cases what isned)is a
closer examination of historical data to deterntime precise locations where birds of these specere
found in 1981-90 and whether these locations wdexjaately surveyed in 1998-2000. Follow-up surveys
incorporating at least the most significant of th&xcations are recommended. Wood Sandpiper, taed-
Stint and Sharp-tailed Sandpiper warrant particslgvey attention.

Lower numbers of Great Egret. Blue-billed Duck, &r€ormorant and Curlew Sandpiper in 1998-2000 add
to concerns that these four species are in localider decline. Action is needed to determinertoairent
status, the threats they face and remedial acteansred.

Concerning Ramsar status of Vasse-Wonnerup, ie& drom the 1998-2000 data that, at that timesséa
Wonnerup continued to meet the two Ramsar Critanger which it was nominated and listed in 1990ud’
Criterion 5 (regularly supports 20,000 or more wlaitels) continued to be met, by at least 43,40Qvidtds
making use of Vasse-Wonnerup at some time durirg-B®, with 37,500 counted in December 1998 and
20,400 in January 1999. Criterion 6 (regularlgpsarts 1% of the individuals in a population of eapecies

or subspecies of waterbird) continued to be mefphy species, Australian Shelduck, Australasiaovgter,
Black-winged Stilt and Red-necked Avocet, each edo®g 1% of their population size. These fourudel

the two species, Black-winged Stilt and Red-neckeadkcet, identified in 1990 as meeting the 1% ciiter

Waterbirds of the Vasse-Wonnerup Wetlands in 19882 1



1. INTRODUCTION

Surveys in the mid 1980s indicated that the VasseiWgrup wetland system 190 km south of Perth, \keste
Australia, supported more than 30,000 waterbird80o$pecies each year (Lane 1990). On this basisé/
Wonnerup was listed in June 1990 as a Wetland tefriational Importance under the Ramsar Convention
(Government of Western Australia 1990; Wetlanderimational 2002).

Prior to 1908, Vasse-Wonnerup was estuarine, witareow and almost permanent connection to the bea.
1908 floodgates were installed to prevent the eofrgeawater. The passive operation of thesetates:
changed the hydrological regime of Vasse-Wonnerom festuarine (tidal and fresh-brackish-salinejdo-

tidal and predominantly fresh-brackish. BetweeB8L&nd 1997, seawater was allowed back into thsé/as
estuary during summer-autumn each year in attemgpfsrevent occasional mass fish deaths. Excessive
inputs of seawater to artificially high levels l¢éal death of fringing vegetation, damage to pastanes
possibly adverse impacts on use of the estuarydigriirds (Lanet al. 1997).

A Technical Working Group established in March 1987nvestigate the above issues recommerited

alia that surveys be conducted to assess recent usasse\éstuary by waterbirds during summer-autumn
(Lane et al. 1997). In March 1998 funding was obtained frore WWestern Australian Department of
Conservation and Land Management (now DepartmerEnvironment and Conservation) to enable this
work to proceed.

2. PROJECT AIM

The principal aim of the 1998-2000 surveys wasdseas current usage of Vasse-Wonnerup wetlands by
waterbirds, in order to determine whether the Vadsmnerup Ramsar Site continued to meet the Ramsar
Criteria under which it was nominated and listed 990 as a ‘Wetland of International Importance’.

3. STUDY AREA

The main study area (Figure 1) comprised the Vastgary, Wonnerup estuary and Wonnerup Inlet fall o
which are within the Vasse-Wonnerup Ramsar Sitkjs Malbup Creek (part of which was added to the
Ramsar Site in 2000) and the Deadwater (not parteoSite, but hydrologically and ecologically cented).
Two locations on the adjoining Lower Vasse Rivertlfals which have potential for addition to theeSit
were also surveyed. ‘Swan Lake’, at the northemh ef the Site, was not included as it is usuatly for
most of summer, when bird numbers peak on Vass&\&mtherup estuaries. The Vasse-Wonnerup wetlands
system is located on the eastern side of the ddasta of Busselton, a popular and rapidly growiraliday

and tourist destination. In 1996, the Shire ofd&l®n, which also includes the nearby towns ofséaand
Dunsborough, had a resident population of c. 26ple.

4, METHODOLOGY

4.1 Waterbird Species

Species typically regarded as waterbirds includanswducks, grebes, cormorants, pelicans, hergnstse
ibis, spoonbills, waterhens, sandpipers, stiltey@is, gulls and terns (Rose & Scott 1997). Sévard
species not commonly regarded as waterbirds aldce reabstantial use of estuarine and other wetland
habitats in south-western Australia. These areOerey, Whistling Kite, White-bellied Sea-Eagleyanp
Harrier, White-fronted Chat and Little Grassbifeor the purposes of this study, these species welwged,

an approach that was consistent with suggestiofosé & Scott (1997, p4) and largely consistenh wie
approach taken by Jaensehal. (1988) in their survey of Vasse-Wonnerup and otletlands of south-
western Australia (though they did not include Wihkistling Kite or White-fronted Chat).

2 Waterbirds of the Vasse-Wonnerup Wetlands in 798



Figure 1.
Vasse-Wonnerup Wetlands System
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4.2 Survey Program

Ideally, all species of waterbirds would have bsarveyed simultaneously. However, previous expege
on Vasse-Wonnerup indicated that it would not besfige to identify and count all of the smaller igimrds
(stint, sandpiper and plover-sized birds) withoutessively disturbing - and thus preventing aceurat
counting of - other waterbird species, several ittty have been shown to be particularly sensitivieuman
intrusion while at this location (Bamford & Bamfod®95). On this basis it was decided that the esurv
work would be undertaken in two phases; the fihgtge (1997-98 and 1998-99) being to survey allnvate
species — but with limited attention being giverthte smaller shorebirds - and the second phas®{2090)
being to survey only shorebirds.

The first phase (all species) surveys were conduatenonthly intervals from February 1998 to A998

(the '1997-98 surveys) and December 1998 to Ma99l@the ‘1998-99’ surveys). It would have been
preferable for the 1997-98 surveys to have begubeicember 1997, however the necessary fundingatid n
become available until several months later. Basteys have shown waterbirds to be most abundant o
Vasse-Wonnerup between December and May, with i@ peak occurring December to February (Lane
1990). Jaenscét al. (1988) found that species that were ‘consistengityrded at Vasse [estuary] in greater
numbers in certain seasons than in other seasa@rg’ most abundant in summer (14 species) or summer-
autumn (3 species).

The second phase (shorebirds only) surveys werduocted at monthly intervals from November 1999 to
March 2000 (the ‘1999-2000’ surveys). This per{bsbvember to March) was chosen to coincide with the
expected main period of occurrence of migratoryasbiods at the site.

The precise survey dates and other survey detailgravided in Appendix 4.

Survey methods were varied in order to suit cooddj principally estuary water levels, at the tiofieeach
survey. Because the Vasse and Wonnerup estuageseparated from the ocean by floodgates and are
therefore no longer tidal, their water levels stiyadiecline from spring to autumn and by late sumfaege
areas are dry or only centimetres deep. This hlig &ffect on shoreline exposure and accessikfitity
observers, suitability for survey by various tymdsvatercraft or on foot, the extent of the watezaato be
surveyed and waterbird numbers, distribution arsibility. Variations in Vasse and Wonnerup estesiri
water levels throughout the period of this projaet shown in Figure 2. Timing of the bird surveyslso
indicated.

Most of the surveys were conducted by A. Clarkthesiby touring kayak, on foot, or a combinationttod
two. J. Lane and G. Pearson conducted the Decet@9& survey, walking roughly abreast along orelus
the estuaries’ north and south shores respectiirelg, generally NE-SW direction, maintaining conthg
means of two-way radios. Other waterbodies wemsesed by foot and vehicle. The January 1999,
February 2000 and March 2000 surveys were conduimted” and JL in similar fashion, but communicating
by means of mobile phones, which proved to be meli@ble and more versatile than the radios.

The 1997-98 surveys were of the two estuaries, &asg Wonnerup. The 1998-99 and 1999-2000 surveys
were extended to also include Malbup Creek, Worméniet, the Deadwater and two sites (Ford Road and
Peel Cove) in the Lower Vasse River Wetlands.

Most of the monthly surveys were conducted over dags because usually it was physically imposdible
adequately survey the study area in one day. ThelMB998 survey was accomplished in one day. The
January 2000 survey was a two-day effort over thdees. A few incidental observations were madedaye
after the waterbird surveys, during salinity / deptemperature profiling work to be reported sepaly. In
March 2000, the shorebird survey of Wonnerup I(dely one shorebird was recorded) was delayed by fo
days.

Binoculars and/or telescopes with tripods were useeach of the surveyors to search for, identifg eount

the waterbirds. Field notebooks were used fornding all data. When two observers were countiindsb
from opposite sides of the same waterbody, handheldvay radios or mobile phones were used to avoid
double-counting or missing birds.

4 Waterbirds of the Vasse-Wonnerup Wetlands in 798
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Figure 2. Water levelsaind survey periods of the Vasse and Wonnerup réssiéuring 1998-2000.

In order to facilitate comparison of the author898-2000 survey results with the 1981-90 result& &f.
Jaensch and volunteers of the Royal Australasianiti@togists Union (RAOU; now Birds Australia) as
reported by Bamford & Bamford (1992), the Vasse-Wemip waterbodies were divided into the ten survey
sectors (‘a’ to ) reported by Jaensch. Thenpider to facilitate the conduct of the 1998-2006veys,
several of these sectors were divided into subsectbhese sectors and subsectors are shown ireBiga
and 3b.

The two 1998-2000 survey sites in the Lower VassemRWNetlands - Ford Road and Peel Cove - are not
within the above survey sectors. Results for thetss are presented in Appendix 1, but are ndudec
elsewhere in this report.

Y In metres AHD (Australian Height Datum), where OrB8HD is approximately mean sea level.
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Figure 3a. Survey sectors and subsectors of \éetgary (a, b, d, e, f(S), f(W), f(N1)) and westitalbup
Creek (g(W)) in 1998-2000. Sector ‘c’ was not ayed.

Figure 3b. Survey sectors and subsectors of Wapnestuary (j(E), j(C), j(W), i), the Deadwater Eh),
Wonnerup Inlet (f(N2), h(W)) and eastern Malbup €kég(E)) in 1998-2000.

6 Waterbirds of the Vasse-Wonnerup Wetlands in 7998



Sector ‘c’ (the lowest reaches of the Sabina Rivea¥ not included in the 1998-2000 surveys dudsto i
minor significance for most species, the amouniroé that would be required to properly surveynt ats
lack of direct relevance to the project’s princi@am (prior to December 2000 it was not within the
boundaries of the Vasse-Wonnerup Ramsar Site).

Sector ‘d’ (an area of seasonally-inundated marstres pools on the north side of Vasse estuary) was
apparently (Bamford & Bamford 1992) not countediniyithe 1981-90 RAOU surveys, though there is some
uncertainty about this. At the time it was privda@d, whereas now it is crown (government) land an
destined to become nature reserve. In any casteysé’ is dry for much of summer-autumn in mostys.

4.3 Counting Techniques

Whenever possible, birds were counted individuallihis was usually achievable with flocks of temdaw
hundreds of individuals, but rarely achievable witicks of high hundreds or thousands. In thesiera
instances, the commonly used (e.g. Conder 197&)yBibal. 2000) technique of counting in tens, twenties
or larger estimated groupings was employed. Soeng large flocks (thousands) were broken by eye ant
number of equal-sized parts and the number in dnthese parts was counted or estimated and then
multiplied by the number of parts. Where practieathis process was repeated two or more times to
improve the estimate.

During the 1997-98 and 1998-99 surveys of all watdrspecies it was sometimes not possible to oéer
the identity of birds, particularly small shorelsirdecause they were too far away for the obséovaiiscern
distinguishing features. On these occasions theyewecorded as ‘unidentified small shorebirds’,
‘unidentified ducks’, ‘unidentified black and whitormorants’, etc. Some flocks of small shorebirgse
either too far away to count or were possibly ndsakogether during 1997-98 and 1998-99. This mats
the case in 1999-2000 when the survey effort wasseed solely on shorebirds.

Flying birds were included in sector counts exdepibccasions when they were high above the esteagy
rising on thermals.

Some movement of birds, usually from one part totlzer of the particular waterbody being surveyeds w
observed during each day of counts. Allowance mvade for this where possible. A record or mentdn
was kept of birds seen passing the observer, edhead or behind, and count data were adjusted
accordingly. Any ‘day one to day two’ movementdween the various waterbodies (most surveys were
conducted over two days) were more problematicoameasure of these was possible, at least dureggeth
surveys. ldeally the counting would have been ootetl simultaneously over all component waterbodies
This would have required, however, a larger tearskdfed bird surveyors than was available for #1998-
2000 counts.

It will be seen in following sections that nonetbé count data have been rounded. This is bedhese
authors consider it more useful, in this first rgmg of survey results, to present the raw datherathan
rounded figures. However, when these data aréopother uses, for example comparisons of bird remnb
with those of other wetlands, it is suggested #ilhtotals be rounded to two significant figure3his
approach is consistent with that taken by Rose &tt§¢997) and Wetlands International (2006).

The survey methodology was not well suited to detgcsecretive species of waterbirds such as crakds
rails. To be confident of locating these specie®bserver needs to spend periods of 10 minutesooe
quietly observing likely habitats, e.g. rushbedsnf unobtrusive positions. Alternatively, tapeartings or
humane live-trapping and release techniques camsbd. These methods were not employed due to time
constraints. It is therefore highly likely that radbirds of these species were present than wepzded.
However, this is often a limitation in waterbirdreeys of large wetlands and is not expected to anhpa
significantly on the total number of waterbirds nted.

No specific searches were conducted for evidenestgneggs, flightless young) of breeding by watdsb

Some incidental observations were made, howevealhotere recorded, due to priority being giverihe
counting of birds. Breeding observations that wersrded are presented in Section 5.6 and Appé&hdix

Waterbirds of the Vasse-Wonnerup Wetlands in 19882 7



5. RESULTS

5.1 Species

Sixty-one species of waterbirds, as defined iniSeet.1, were recorded during the 1998-00 Vasse-
Wonnerup surveys. These represented 16 famili@égtdmgenera (Table 1).

Table 1. Waterbird species and maximum numbersteduwn the Vasse-Wonnerup wetland system during
1998-2000. Scientific and common names are those of Chrisid#oles (1994). Transequatorial migrants (all of
which, in this instance, are shorebirds) are dehbie".

Family Name

ANATIDAE

PODICIPEDIDAE

ANHINGIDAE

PHALACROCORACIDAE

PELECANIDAE

ARDEIDAE

THRESKIORNITHIDAE

ACCIPITRIDAE

RALLIDAE

Group and Scientific Names

Ducks & allies
Biziura lobata
Cygnus atratus
Tadorna tadornoides
Chenonetta jubata
Anas superciliosa
Anas rhynchotis
Anas gracilis

Anas castanea
Aythya australis

Grebes
Poliocephalus poliocephalus

Darters
Anhinga melanogaster

Cormorants

Phalacrocorax melanoleucos
Phalacrocorax varius
Phalacrocorax sulcirostris
Phalacrocorax carbo

Pelicans
Pelecanus conspicillatus

Herons, Egrets, Bitterns
Egretta novaehollandiae
Egretta garzetta

Ardea alba

Ibises, Spoonbills
Threskiornis molucca
Threskiornis spinicollis
Platalea flavipes

Osprey, Kite, Eagles, Harriers
Pandion haliaetus

Haliastur sphenurus
Haliaeetus leucogaster
Circus approximans

Rails, Crakes, Water hens, Coot

Gallirallus philippensis
Porzana fluminea
Porphyrio porphyrio
Gallinula tenebrosa
Fulica atra

Common Name

Musk Duck

Black Swan
Australian Shelduck
Australian Wood Duck
Pacific Black Duck
Australasian Shoveler
Grey Teal

Chestnut Teal
Hardhead

Hoary-headed Grebe

Darter

Little Pied Cormorant
Pied Cormorant

Little Black Cormorant
Great Cormorant

Australian Pelican

White-faced Heron
Little Egret
Great Egret

Australian White Ibis
Straw-necked lbis
Yellow-billed Spoonbill

Osprey

Whistling Kite
White-bellied Sea-eagle
Swamp Harrier

Buff-banded Rail
Australian Spotted Crake
Purple Swamphen
Dusky Moorhen
Eurasian Coot

Waterbirds of the Vasse-Wonnerup Wetlands in Z0¥%)

Max. Count

33

3013

3378 (c. 4000§
29

2254 (c. 4750)
355

2395 (c. 9500)
5

51

317

21

296
71
325

354

379
108
279

562
151

11
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Table 1 continued.

Family Name Group and Scientific Names Common Name Max. Count

SCOLOPACIDAE Sandpipers & allies
Limosa lapponica' Bar-tailed Godwit 2
Numenius phaeopds Whimbrel 1
Tringa stagnatilis” Marsh Sandpiper 3
Tringa nebularia" Common Greenshank 300
Tringa glareola™ Wood Sandpiper 7
Xenus cinereu¥ Terek Sandpiper 1
Actitis hypoleuco¥ Common Sandpiper 11
Heteroscelis brevipe$ Grey-tailed Tattler 2
Calidris tenuirostris" Great Knot %1
Calidris canutug Red Knot %9
Calidris ruficollis™ Red-necked Stint 2512

Calidris acuminatd”

Sharp-tailed Sandpiper

432 (c. 800y

Callidris ferruginea Curlew Sandpiper 278
HAEMATOPODIDAE Oystercatchers

Haematopus longirostris Pied Oystercatcher 2
RECURVIROSTRIDAE Stilts, Avocets

Himantopus himantopus Black-winged Stilt 3494

Cladorhynchus leucocephalus Banded Stilt 1137

Recurvirostra novaehollandiae Red-necked Avocet 2000
CHARADRIIDAE Plovers, Dotterels

Pluvialis fulva™ Pacific Golden Plover 73

Pluvialis squatarold Grey Plover 9

Charadrius ruficapillus Red-capped Plover 998

Charadrius leschenaultf Greater Sand Plover 6

Elseyornis melanops Black-fronted Dotterel 18

Erythrogonys cinctus Red-kneed Dotterel 1

Vanellus tricolor Banded Lapwing 8
LARIDAE Gulls, Terns

Larus novaehollandiae Silver Gull 3058

Sterna caspia Caspian Tern 13

Sterna bergii Crested Tern 7

Chlidonias hybridus Whiskered Tern 91
MELIPHAGIDAE Honeyeaters, Australian Chats

Ephthianura albifrons White-fronted Chat 9
SYLVIDAE Old World Warblers

Megalurus gramineus Little Grassbird 1
TOTAL 61 specieé

1. More Australian Shelduck, Pacific Black Duck anaieal were present than were counted to specthe dme. These figures

(4000, 4750 and 9500) are the estimated maximunbetsof each after taking into account speciesgtms of some ducks
initially pooled as ‘unidentified’. See Sectior2Jor further explanation.

2. c. 800 is the more-likely maximum number of Shaietl Sandpiper. See Section 5.2 for explanation.

3. Note that three Hardhead and c. 30 ‘knot typese recorded in 1998-2000 during additional sitfiiat were not part of the formal
survey program. See Appendix 6 for details.

4. Note that one to six individuals of an addiibseven species (Blue-billed Duck, Pink-eared DiNdnkeen Night Heron, Glossy
Ibis, Eastern CurleW; Long-toed Stirf, Clamorous Reed Warbler) were recorded in 19982{iing additional visits that were not
part of the formal survey program. See Appendigrédetails.
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Twenty-four of the 61 waterbird species were shiodshwith their breeding grounds either in Ausad8
resident species) or in the northern hemispheran(gjéatory species).

The number of waterbird species recorded each guneath increased from 40 in December 1998 to 44 in
January 1999 and then declined progressively o 28y 1999 (Table 2, last row). Somewhat lower
(February and March) and higher (April) numberspécies were recorded in the 1997-98 waterbird
surveys, however numbers recorded ‘February tol Apmbined’ in these survey years were similar (39
species in 1997-98; 42 species in 1998-99).

Sixteen shorebird species were recorded duringpdwmber 1999 and January 2000 shorebird survdys; 1
were recorded in November 1999 and 12 in the Feprarad March 2000 surveys (Table 2). These figures
are 6, 3, 0, and 3 species greater than in thegpmonding months (December, January, February,iylafc
the 1998-99 waterbird surveys, when not all shedshivere counted or identified to species.

Eleven migratory shorebird species were recordethgiuthe January 2000 shorebird surveys; 10 were
recorded in November and December 1999 and 7 inuBgpand March 2000. The 1999-2000 figures are
5, 3, -1 and 2 species greater than in correspgnaionths (December, January, February, March) ef th
1998-99 waterbird surveys, when not all shorebivdse counted or identified to species.

Of the 54 waterbird species recorded in 1998-99yé&& recorded in all six survey months, 5 in fivenths,
9 in four months, 8 in three months, 4 in two mardind 10 in only one survey month (Table 2).

One non-native domestic goose (white with orangklaad legs) was observed on 29 December 199& at th
western end of Vasse estuary, in sector ‘a’. Bhis is not included in any of the above figureemewhere
in this report.

5.2 Abundance

All waterbirds

The ‘minimum number’ of waterbirds that made usé/ase-Wonnerup at some time during 1998-99 was
43,386 (Table 2, second last row). This is the sinthe maximum monthly count of each individual
species, with some adjustments made to accommodates that contained birds of unidentified species

The highest single monthly (December-May) couralb§pecies was 37,446 in December 1998 (Table 2).

The most abundant species during the 1998-00 wedesthd shorebird surveys (10 species; each maie th
1,000 individuals) were Grey Teal (c. 9,300Pacific Black Duck (c. 4,73)) Australian Shelduck (c.
4,000), Eurasian Coot (3,570), Black-winged Stilt (3,498ilver Gull (3,058), Black Swan (3,013) Red-
necked Stint (2,512), Red-necked Avocet (2,000)Baaded Stilt (1,137) (Tables 1 and.2)

Twenty-six of the 61 waterbird species recorded dle period 1998-00 had maximum counts of less tha
10 individuals (Table 1).

Ducks

The ‘minimum number’ of ducks (including ducks nidentified to species) that made use of Vasse-
Wonnerup during 1998-99 was 19,683 (Table 2). fost numerous ducks (more than 1,000 individuals)
identified to speciest the time of survein 1998-99 wergbut see belowpAustralian Shelduck (3,378),
Pacific Black Duck (2,254) and Grey Teal (2,030)eThext most abundant duck (more than 100 indil&iua
was Australasian Shoveler (318). Somewhat largethers of identified Grey Teal (2,395) and Aussia
Shoveler (355) were counted in 1997-98.

The total number of unidentified ducks (14,224)Dacember 1998 was so high it warrants a considered
attempt to allocate to species. Of the 7,280 axlimt the north-eastern part of Wonnerup estuamag

! See ‘Duckssubsection for explanation of Grey Teal, Pad#lack Duck and Australian Shelduck maxima.

2 Note that the 1998-00 surveys were predominantuimmer-autumn, the seasons during which specieslikely to be in greatest
numbers on Vasse-Wonnerup (Jaeretcal. 1988).
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Table 2. Species and numbers of waterbirds cowntedasse-Wonnerup each survey in 1997-98, 199878191999-00.

1997-98 1998-99 1999-00 (Wader s only) YAe;'r s
Species 02/98 | 03/98 | 04/98 | 7729 | 12/98 | 01/99 | 02199 | 03199 | 04/99 | 05/99 | T2 | 11/99 | 12199 | 000 | 02100 | 03100 | 29| | Max
Musk Duck 12 24 11 24 15 16 14 17 19 33 33| - - - - - - 84
Black Swan 2 86| 36¢& 36&| 3013 14¢ 5 29 44 45¢| 301: - - - - - - 301z
Australian Shelduck 1047 53z 484 1047 1107 337¢| 1987 1265 156¢ 557| 337¢| - - - - - - 337¢
Australian Wood Duck 1C 1 10 8 16 4 1 29 29| - - - - - - 29
Pacific Black Duck 24Z| 164| 26¢€ 26€| 2254 75Z| 48z 687 67z 177(] 22541 - - - - - - 225¢
Australasian Shoveler 24 72| 35E 355l 12€¢| 31¢g 3 4 31g| - - - - - - 35¢
Grey Teal 134¢| 239%| 1401 239%| 194€| 203C| 54€| 94C| 122¢ 18z 203(| - - - - - - 239t
Chestnut Teal 5 3 4 5 2 2 4 5 4 5 - - - - - - 5
Hardhead 1 1| - - - - - - 1
Unidentified Ducks 1422¢| 103¢ 55C 88z| 1422¢ - - - - - - 1422+
Total Ducks 2679| 3200| 2522 14102 19683| 7546| 3042| 2915| 4042| 3457 219683 - - - - - - -
Hoary-headed Grebe 2C| 20| 12¢ 205| 317 60 1 317 - - - - - - 317
Darter 5 5 21 9 4 8 14 5 21| - - - - - - 21
Little Pied Cormorant 13¢ 6C 9 13¢| 29€¢| 17& 91 73 111 21 29€| - - - - - - 29¢€
Pied Cormorant 1 1 1 64 71 38 1 71| - - - - - - 71
Uid B&W Cormorants 76 10 1 76| - - - - - - 76
Total B&WCormorants | 140| 60| 10| %40 436| 244| 139| 74| 111 22| %36| - - - - - - -
Little Black Cormorant 14 14| 32&| 31C 92 25 45 41 328 - - - - - - 32t
Great Cormorant 1 1 1 1 1 1) - - - - - - 1
Total Cormorants 141 60 24 1155 761| 554 231| 100 157 64 1762 - - - - - @ @
Australian Pelican 1 1| 281 354 18z 10 6 5 354 - - - - - - 354
White-faced Heron 4€ 3€ 27 46| 22C| 37¢| 14¢€ 34 53 10€ 37¢| - - - - - - 37¢
Little Egret 1 3 8 7 1 8| - - - - - - 8
Great Egret 2 2 86| 10¢€ 13 4 11 2 10&| - - - - - - 10¢€
Unidentified Egrets 5 3 5/ - - - - - - 5
Total Egrets 1 5 2 5| 99| 115| 17 6 11 2| Sue| - - - - - . .
Australian White Ibis 11 6 2 11 88 18 15 13 14 27¢ 27¢| - - - - - - 27¢
Straw-necked Ibis 12 77 77| 562 10 42 28€ 56z| - - - - - - 562
Yellow-billed Spoonbill 1 2C 14 20| 151 18 1 7 14 29 151 - - - - - - 151
Osprey 1) - - - - - - 1
Whistling Kite 11 2 2 2 3 1 11| - - - - - - 11
White-bellied Sea-Eagle 1 1 1 1 1| - - - - - -
Swamp Harrier 1 1 4| - - - - - -
Buff-banded Rail 2 4| - - - - - -
Australian Spotted Crak 1 1l - - - - - -
Purple Swamphen 11 2 5 11 2 5 6 6 3 3 6| - - - - - - 11
Dusky Moorhen 4 1 2 4| - - - - - - 4
Eurasian Coot 1 5 5| 357C 29 1 2 357C¢| - - - - - - 357(
Bar-tailed Godwft 2 2 2
Whimbrel 1 1 1 1 1
Marsh Sandpip&r 3 3 3
Common Greenshalik 34 18 9 34 94| 30C| 17¢ 92 14 4 30C 67 89| 10z| 12t 33| 12t 30C
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Table 2 continued.

1997-98 1998-99 1999-00 (Wader s only) YAe;'r s
Species 02/98 | 03/98 | 04/98 | 7729 | 12/98 | 01/99 | 02199 | 03199 | 04/99 | 05/99 | T2 | 11/99 | 12199 | 000 | 02100 | 03100 | 29| | Max
Wood Sandpipét 5 2 5 7 4 7 7
Terek Sandpipé&r 1 1 1
Common Sandpip¥r 1 2 2 8 3 6 8 11 4 4 4 2 11 11
Grey-tailed Tattléf 1 1 2 1 1 2 2
Great KnoY 1 1 1 1
Red Knol! 2 9 9 5 5 9
Red-necked Stitit 1064| 75&| 16€| 106¢ 14| 447| 251z 74¢ 23¢ 2512 23 50 93E| 211¢&| 150€| 211¢ 251z
Sharp-tailed Sandpigér 17C 17C| 11z 37z 391 2 2 391| 34C| 43z 331 281 432 432
Curlew Sandpipé¥ 27¢ 27¢ 13| 15¢ 6 15¢ 1 27 96 42 30 96 27¢
Pied Oystercatcher 1 2 2 2
Black-winged Stilt 53€| 43%| 53¢ 53€| 3371] 2177| 96€| 80C 85¢ 74 3371 51&5| 340:| 349<| 259i| 107z| 349¢ 349¢
Banded Stilt 113%| 1034 197| 1137 287 112¢| 887| 15t 112¢ 25 15 8 2 24 1137
Red-necked Avocet 36| 129¢| 95€| 129¢| 200C| 101%| 73t 18 200C 68| 122(| 116€| 431 13| 122( 200(
Pacific Golden Plovér 71 39 14 71 23 73 11 19 73 78
Grey Plovef 1 1 3 5 9 1 9 9
Red-capped Plover 762 69&| 25¢ 763 157 493 99€| 31t 33t 99¢ 701 15z 59S| 574 447 59¢ 99¢
Greater Sand Plovér 6 6 1 1 1 6
Black-fronted Dotterel 6 5 6 1 18 1 18 6 15 11 15 18
Red-kneed Dotterel 1 1 1 1 1
Banded Lapwing 8 8 8
Unidentified Shorebirds 194¢| 57C 41: 194¢ 194¢
Total Shorebirds 3741| 4523| 2138 15297 6049| 7961| 7440| 2148| 1878 87 310968 1126 | 5488 | 6774 | 6206 | 3138 18239
Shorebird Species 8 9 11 13 10 13 12 9 6 4 17 14 16 16 12 12 22| | 24 spp.
Total Migr. Shorebirds" 1269| 1056 188 11559 233| 1209| 3284| 860 254 4 33448 472 | 685 | 1494 | 2581 | 1593 12884
Migr. Shorebird Species” 4 4 6 8 5 8 8 5 3 1 10| 10 10 11 7 7 15 516 spp.
Silver Gull 8 13 2 13| 256¢| 305¢| 265| 484 13€ 24¢| 305¢| - - - - - 305¢
Caspian Tern 13 3 1 4 13| - - - - - 13
Crested Tern 1 3 2 3 7 7 - - - - - 7
Whiskered Tern 40 91 91| - - - - - 91
Unidentified Terns 15 15 - - - - - - 15
Total Terns 1 3| 17f | 40| 98| 13 3 1 4 M| - - - - - - -
White-fronted Chat 5 2 1 9 9| - - - - - - 9
Little Grassbird 1 1| - - - - - - 1
Total Birds 6676| 8160| 5332 110340 37446| 20375| 11370 5811| 6381 5047 443386 1126| 5488| 6774| 6206| 3138 18239
Total Species 29 28 34 39 40 44 35 35 29 28 54 14 16 16 12 12 22| | °61 spp.

1. Sum of annual maxima of each species. Thiseistandard and preferred method of calculatingm(e.g. Total Ducks) totals.

2. Maximum single (simultaneous) count of all bifskeluding unidentified) of that group (e.g. Toidicks). This method has been used where therpres# unidentified
birds precludes use of method ‘1’ and where tlysr is greater than the sum of annual maximaegftitied (only) species of the group.

3. Sum of annual maxima of identified species onlyere this exceeds the maximum single (simultaslecount including unidentified birds of the grdiie. method ‘2°).

4.  This ‘Total Birds’ figure has been calculateihgsthe totals of each ‘totalled’ group (e.g. Tdbaicks) rather than the individual species maxifthese groups, because
methods 2" and ‘3’ above (rather than ‘1’) neededbe applied to the totalled groups.

5. Transequatorial migrants (all of which, in timistance, are shorebirds) are denotet! by

6. These are the total numbers of species recandeath group (shorebirds, migratory shorebirdsyalerbirds including shorebirds) in 1998-2000.
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noted at the time that the ‘great majority ... areysFeal, then Australian Shelduck and Pacific BlBeick,
then Australasian Shoveler’. The 5,440 unidertifiicks in sector ‘e’ of Vasse estuary were coufriuh
two vantage points, thus: 2,530 ‘Australian Sheldueacific Black Duck and Grey Teal in that order
(descending)’ from near the mouth of the Abba Riaed 2,910 ‘mainly Australian Shelduck, Grey Taadl
Pacific Black Duck’ from the Rushleigh Rd. accesinp The 630 unidentified duck in the westernt pdr
Malbup Creek were noted as being ‘Pacific Black Iband Grey Teal. No comments were recorded
concerning the species composition of the remaiiifgunidentified ducks counted in December 1998.

If the unidentified ducks (except the 874) are appoed to species on the basis of the above cortanime
December 1998 totals for Grey Teal, Australian &helt, Pacific Black Duck and Australasian Shovebar
reasonably be increased by 7,600, 3,000, 2,50®808despectively. This raises the December 19&8sto
to c. 9,500 Grey Teal, c. 4,000 Australian Sheldwuck4,750 Pacific Black Duck and c. 325 Austraasi
Shoveler. The 1998-00 maxima for three of theseisg are also raised, from 2,395 to c. 9,500 fayG
Teal, from 2,254 to c. 4,750 for Pacific Black Dwkd from 3,378 to c. 4,000 for Australian Shelduck

Based on the above, the most numerous ducks (inanelt,000 individuals) identified to species in 83®
were Grey Teal (c. 9,500), Pacific Black Duck (¢75D) and Australian Shelduck (c. 4,000). Note tha
while the Pacific Black Duck total exceeds all poers counts (by 550), the teal and shelduck taedsless
than historical maxima, which are 14,000 and 4 &3pectively (see Table 11).

Swans, Cormorants and Terns
The maximum number of Black Swan counted in 1998v88 3,013 (in December 1998).

The ‘minimum number’ of cormorants that made us¥afse-Wonnerup during 1998-99 was 762 (Table 2).
The most numerous (more than 100 individuals) weitde Black Cormorant (325) and Little Pied
Cormorant (296). Great Cormorants were scarceifman of one individual).

The ‘minimum number’ of terns that made use of ¥adsonnerup during 1998-99 was 111 (Table 2). The
most abundant species was Whiskered Tern (91).

Shorebirds

The ‘minimum number’ of shorebirds that made us&a$se-Wonnerup during 1998-99 was 10,968 (Table
2). The most numerous (more than 1,000 indiviguafishese were Black-winged Stilt (3,371), Redkezt
Stint (2,512), Red-necked Avocet (2,000) and Barfiidti (1,124). The next most abundant (more tha@ 1
individuals) were Red-capped Plover (998), ShailpdaSandpiper (391put see paragraphs below
concerning unidentified shorebirgsCommon Greenshank (300) and Curlew SandpipeB)(1Barger
numbers of Banded Stilt (1,137) and Curlew Sandfip@8) were counted in 1997-98 and larger numbgrs
Black-winged Stilt (3,494) and Sharp-tailed Sandpif@32) were counted in 1999-00.

The ‘minimum number’ of migratory shorebirds thatde use of Vasse-Wonnerup during 1998-99 was
3,448 (Table 2). The most numerous (more thanOLiedividuals) of these was Red-necked Stint (2)512
The next most abundant (more than 100 individuatsle Sharp-tailed Sandpiper (3%t see paragraphs
below), Common Greenshank (300) and Curlew SandpipeB)(13.arger numbers of Curlew Sandpiper
(278) and Sharp-tailed Sandpiper (432) were coumtd®97-98 and 1999-00 respectively.

A large number of unidentified shorebirds (1,66Qhe survey total of 1,944 unidentified shorebirdgre
recorded at the north-eastern end of Wonnerup mstoalanuary 1999. Of these, 660 were recorded as
‘small shorebirds’, indicating they were stint, Repped Plover and (possibly) sandpiper size. Rarot
1,000 birds were recorded as mixed ‘stint and Rauped Plover’. These birds cannot be apportionigd w
confidence to most-likely species so this has ma&nbdone. In any case, while apportioning woutdease

the January 1999 totals of stint, plover and pdgsiandpiper, it would nonetheless not substamtifiect
their 1998-00 maxima.

The 570 unidentified shorebirds recorded in Wonpearstuary (mainly in the central part) in Februb®®9

are of greater interest. Most (420) were thoughtave been, and were most likely, Sharp-tailediSiper,
while the remainder (150) were mixed stint and Rapped Plover. If the figure of 420 is added te th
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number of birds (391) positively identified as Sittailed Sandpiper in that survey, the total (€ 8@rds) is
significantly higher than the maximum recorded (¥32 the ‘shorebird survey year’ (1999-00) and
throughout the entire 1998-00 study period. Ndi#t this does not, however, alter the composition o
sequence of species within the lists (above) oftmosierous shorebirds and migratory shorebirdstiaaudc.
800 is substantially exceeded by the historicalimaxof 1,230 and 2,300 Sharp-tailed Sandpiper Tsdxe
11).

South-west comparisons

The most recent compilation of maximum counts afiviidual waterbird species on wetlands across the
south-west of Western Australia (Kalbarri — Capédpis that of Jaensch, Merrifield & Raines (19%3d
covers the period 1981-92. Only one species (Cam@oeenshank) had a maximum 1998-00 Vasse-
Wonnerup count (300 birds) equal to or greater thahreported by Jaensch, Merrifield & Raines (Bitds

at ‘Peel Inlet east and south’).

5.3 Seasonality in Abundance and Species Occurrence

5.3.1 All Species

All waterbirds

During 1998-99 (Dec-May), total waterbird numbersrev highest (37,446) in December and steadily
declined until March (5,811), with relatively Igtlchange in April and May (Figure 4). The numbér o
waterbird species peaked at 44 in January andngelcto a minimum of 28 species in May (Figure 5).

Migratory shorebirds

During 1999-00 (Nov-Mar), migratory shorebird numbevere lowest (472) in November and highest
(2,581) in February (Figure 4). The number of getpeaked’ at 11 in January and was at a miniratizh

in February and March (Figure 5).

5.3.2 Individual Species

Waterbirds other than shorebirds

In 1998-99 (Dec-May), 34 (of thirty-seven recordedhis period) waterbird species other than shioteb
were more abundant in one month than in all otlfgeble 2). Of these, 19 were most abundant in
December, 8 in January, 1 in February, 2 in Marah4in May.

Some of the species that showed marked ‘seasdhatitgbundance are:
» Black Swan (3,013 in Dec98; only 5 in Feb99)

« Australian Shelduck (c. 4,006h Dec98; 557 in May99)

«  Grey Teal (c. 9,500n Dec98; only 182 in May99)

e Australian Pelican (354 in Jan99; only 5 in May99)

*  White-faced Heron (379 in Jan99; only 34 in May99)

e Great Egret (108 in Jan99; only 2 in May99)

» Silver Gull (3,058 in Jan99; only 136 in Apr99)

Hoary-headed Grebe (tens to hundreds until JanL@®@, zero to one February - May 1999) showed a
marked episodicchange in numbers. This species is well known docasionally appearing in large
numbers on other south-western Australian estuéBies/enty & Whittell 1976).

It is unclear whether the marked change in numbérBurasian Coot (3,570 in December 1998, 29 in
January 1999 and fewer in subsequent months) vezsisal or episodic.

1 The distinction between seasonality and episodisitgade partly on the basis of the data of the gyeacerned and partly on other
data of this and/or other reports and publicateoms involves some judgement.
2 See section 5.2 Ducker these figures.
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Australian resident shorebirds

All seven Australian resident shorebird speciesmded in 1999-00 (Nov-Mar) were more abundant ia on
month than in all others. Of these, 4 were moshdhat in December, 2 in January and 1 in February.

Two Australian resident shorebird species showiagked seasonality in abundance (1998-99 and 1999-00
data) were:

» Black-winged Stilt (peaks of 3,371 in Dec98 and93,4h Jan00; only 74 in May99)

* Red-necked Avocet (1,296 in Mar98 and peaks of 2ja0Dec98 and 1,220 in Dec99; zero in Apr-
May99)
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Figure 4. Seasonal variation in number of wateih{f1998-99) and migratory shorebirds
(1999-2000) on Vasse-Wonnerup.
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Figure 5. Seasonal variation in number of speaiegaterbirds (1998-99) and
migratory shorebirds (1999-2000) on Vasse-Wonnerup.

Banded Stilt (peaks of 1,137 in 1997-98 and 1,124998-99 compared with 24 in 1999-00) showed a
marked episodic change in numbers. This spectegiéntly undertakes large scale and erratic movismnen
with populations remaining on coastal and neartedagtlands when the arid interior is dry, andireing

to the interior to breed when inland wetlands dkedf by episodic rains (Marchant & Higgins 1993).
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Migratory shorebirds

Thirteen (of 15 recorded in 1999-00) migratory €fird species were more abundant in one monthithan
all others. Of these, 3 were most abundant in Ndver, 4 in December, 2 in January, 3 in Februadylaim
March.

The five most abundant migratory shorebird spepésked as follows (1998-99 and 1999-00 data):
* Red-necked Stint (2512 in Feb99, 2118 in Feb00)

*  Sharp-tailed Sandpiper (391 counted, but probal®p6 in Feb99; 432 in Dec99)

e Common Greenshank (300 in Jan99; 123 in Feb00)

*  Curlew Sandpiper (153 in Feb99, 96 in Jan00)

» Pacific Golden Plover (71 in Jan99, 73 in Dec99)

5.4 Distribution

It is useful for management and other purposestiwkthe distribution of birds and species withins¥e-
Wonnerup. Summary data concerning distributioimésefore presented below and in Section 5.5. iledta
distributional data for each species may be foun8igpendices 1 and 2.

All waterbirds

In 1998-99 (Dec-May), Vasse estuary and Wonnertymeg which are by far the largest componenthef t
Vasse-Wonnerup wetland system, supported many tmade and species than Malbup Creek, Wonnerup
Inlet and the Deadwater (Table 3). Vasse estuappated more birds (up to 22,106) and usually more
species (up to 37) than Wonnerup estuary. MalbugelC supported substantially more birds, but not
species, than Wonnerup Inlet and the Deadwaterthilvihis period (Dec-May) there was substantial
variation in the number of birds and species o @aenponent except Wonnerup Inlet.

Table 3. Number of waterbirds and waterbird spe(ieitalics) on the five major components of \@¥gonnerup
in 1998-99 (Dec-May). Months of species maximaanseand minima are shown only where they diffemfro
months of bird numbers maxima, means and minima.

Dec 98 — Vasse Wonnerup Malbup Wonnerup Deadwater Vasse-
May 99 estuary estuary Creek Inlet Wonnerup
Maximum 22106(Dec) | 14065(Dec) 1232(Dec) 45 (Apr) 84 (Mar) 37446(Dec)

37(Jan) 30 15 7 (Feb) 15 44 (Jan)

Mean 7833 6163 335 25 49 14405

28 24 7 6 10 35

- 2512(Ma 1433(Mar 0 (Apr, 12 (Ma 8 (Ma 5047 (Ma:

Minimum 2(May) 3(van) (Ap0) 5((M ag) (Vay) 7(May)

Within Vasse estuary, sector ‘e’ supported the nbasts (up to 12,416), followed by sectors ‘b’, ‘and
(W) (Table 4).
supported the lowest number of birds and specié®re was substantial variation in the number afdand
species in each sector.

Sector ‘e’ also supported theghést number of species (up to 25), while sector ‘d

Table 4. Number of waterbirds and waterbird spe(italics) on sectors of Vasse estuary in 1998E3-May).

Dec 98 — Vasse
May 99 a b d e f(S) f(W) f(N1) estuary
Maximum 3924 (Dec) | 4378(Dec) | 291 (Dec) |12416(Dec)| 633(Dec) | 1259(Jan) [ 190(Dec) | 22106(Dec)
21 20 11 25 23 20 13 (Feb) 37 (Jan)
Mean 1024 2093 66 3745 223 577 105 7833
8 11 3 19 10 15 10 28
Minimum 0 (Mar-Apr)| 150(May) | O (Jan-Apr)| 1129(May) | 0 (May) 60 (May) 47 (Apr) 2512 (May)
0 5 (Mar) 0 15 0 5 6 (May) 19
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Within Wonnerup estuary, sector ‘j(E)’ generallypported the most birds (up to 10,312), while settor
supported the fewest (Table 5). Species numbers gimilar across the sectors. There was subdtantia
variation in the number of birds and species irhesector.

Table 5. Number of waterbirds and waterbird speditlics) on sectors of
Wonnerup estuary in 1998-99 (Dec-May). Resultssfectors ‘j(C)’ and ‘j(W)’
have been pooled because they were not separathd December 1998 survey.
See Appendix 1 for separate ‘j(C)’ and ‘j(W)’ resuilh the other survey months.

i | o [oww [ Ve
imu | 102200 |70 | O | Ta0gs0en
R
Minimum 396;Mar) 83?’\521?;) 18:1_&\;;1;) l44i()Mar)

Within Malbup Creek, sector ‘g(W)’ supported the shbirds (up to 987) and species (up to 14) (Téble
There was substantial variation in the number ofioand species in both sectors. Note that inidear

whether or not Malbup Creek was dry at the timéhef(late) April 1999 waterbird surveys, when zeimls

were counted within it.

Table 6. Number of waterbirds and waterbird speéiglics) on
sectors of Malbup Creek in 1998-99 (Dec-May).

I\D/IZ():/ % g(Ww) 9(E) Malbup
Maximum 9871(4'13“) 384 g"'aY) 123i E(SDeC)
Mean 225 130 335
Minimum 0 (/SPO 0 (Feg-Apr) 0 (/Spr)

Migratory shorebirds

In 1999-00 (Nov-Mar), Vasse estuary and Wonnertipagg supported many more migratory shorebirds and
more migratory shorebird species than Malbup Cr#édnnerup Inlet and the Deadwater (Table 7). Vasse
estuary supported more birds (up to 1,390) and rapeeies (up to 9) than Wonnerup estuary. Very few
migrants (up to 3 birds and 1 species) used thed®a@r. Within this period (Nov-Mar) there was
substantial variation in the number of birds anecégs using most components.

Table 7. Number of migratory shorebirds and mmnashorebird species (italics) on the five majomponents of

Vasse-Wonnerup in 1999-2000 (Nov-Mar).

Nov 99 — Vasse Wonnerup Malbup Wonnerup Deadwater Vasse-
Mar 00 estuary estuary Creek Inlet Wonnerup
Maximum 1390(Feb) 1178(Feb) 12 (Feb) 31 (Nov) 3 (Nov) 2581 (Feb)
9 (Jan) 6 (Jan, Mar) | 2 (Jan, Feb) 5 1 11 (Jan)
891 462 5 7 <1 1365
Mean 6 5 1 2 <1 9
Minimum 396 (Nov) 42 (Nov) 0 (Nov) 1 (Feb-Mar) | O (Dec-Mar) 472 (Nov)
4 (Mar) 3 0 1 (D,F,M) 0 7 (Feb, Mar)
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Within Vasse estuary, sectors ‘a’, ‘b’ and ‘e’ sopjed the most migratory shorebirds (maxima 5324)7
while the other sectors supported very few (max@nab) (Table 8). Sectors ‘a’, ‘b’ and ‘e’ alsopmorted

the highest number of migratory shorebird speci€bere was substantial variation in the numberiafsh
and species using components.

Table 8. Number of migratory shorebirds and mgnashorebird species (italics) on sectors of Vastaary in 1999-
2000 (Nov-Mar).

s a b d e f(S) W) f(N1) e\;f‘lfasg/
Maximum 744 (Feb) | 532(Jan) | 3 (Dec-Jan)| 681 (Mar) 2 (Feb) 6 (Feb) 3 (N, J-F) | 1390(Feb)
5 (Dec) 5 2 6 (Jan) |1 (Feb, Mar) 2 (Mar) 1 (N-F) 9 (Jan)
284 327 1 274 <1 2 2 891
Mean 3 3 <1 3 <1 <1 <1 6
Minimum 0 (Mar) O(Nov) | O(N,F-M) | 4 (Dec) [0 (Nov-Jan)|O (Nov-Dec)| O (Mar) 396 (Nov)
0 0 0 1 (Nov-Dec) 0 0 0 4 (Mar)

Within Wonnerup estuary, sector ‘j(C)’ supporte@ timost migratory shorebirds (up to 812), while sect
‘J(W)" supported the fewest (up to 171) (Table Bpecies numbers were similar across all sectdrsrel
was substantial variation in the number of birdd species using each sector.

Table 9. Number of migratory shorebirds and mrashorebird species (italics) on sectors of
Wonnerup estuary in 1999-2000 (Nov-Mar).

Within Malbup Creek, sector ‘g(W)’ supported morégratory shorebirds (up to 11) than sector ‘g(E)’,

g | © | 0 [w [ [
Maximum 34OAEFeb) 812AEFeb) 17léMar) 5095(Jan) 11678'(:\:;)%)
Mean 123 220 429 129 4?2

T i i

however numbers of individuals and species werg logv in both sectors (Table 10).

Table 10. Number of migratory shorebirds and niamsashorebird

species (italics) on sectors of Malbup Creek in 12000 (Nov-

Mar).
Nov 99 — Malbup
Mar 00 9(W) 9(E) Creek
) 11 (Feb) 1 (Feb) 12 (Feb)
Maximum 2 (Jan-Feb) 1 2 (Jan-Feb)
4 <1l 5
Mean 1 <1 1
- 0 (Nov) 0 (N-J, M) 0 (Nov)
Minimum 0 0 0

5.5 Seasonality in Distribution
All waterbirds
Total waterbird numbers on the three non-tidal congmts of Vasse-Wonnerup (22,106 birds on Vasse

estuary, 14,065 on Wonnerup estuary and 1,232 dbugaCreek) were highest in the first survey month
(December) of 1998-99 (Figure 6). Numbers wereektw(2512, 1433 and zero) in these components in
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May, March and April respectively. R.P. Jaensebk hecalled (pers. comm., 10 Oct 07) that in the la
1980s there was sometimes a seasonal shift inibdisem with bird numbers increasing on Wonnerup
estuary after they had peaked on the Vasse estiiduig.shift, he recalls, was probably due to eadirying /
shallowing of Vasse estuary than Wonnerup estuRry.(Jaensch pers., comm., 25 Jarl.08} least at the
‘all waterbirds’ level, this was not the case irf809 (Dec-May).

‘ —&— \/asse Estuary —&— \Wonnerup Estuary —e— Malbup Creek

Number of Birds

25000

20000 \

15000 \
10000 \.\
5000

hr——
0 e 4\2"41\—:

Dec-98 Jan-99 Feb-99 Mar-99 Apr-99 May-99

Figure 6. Seasonal variation in number of watebion Vasse estuary, Wonnerup estuary and
Malbup Creek in 1998-99 (Dec-May).

Bird numbers were highest on the two tfdedmponents (84 birds on the Deadwater and 45 onréfop
Inlet) in March and April respectively and lowe8tagnd 12 respectively) in May (Figure 7).

—@— Wonnerup Inlet —#— Deadw ater

Number of Birds

100
90
70 |
60 |
50
40 1
30
20
10

0

Dec-98 Jan-99 Feb-99 Mar-99 Apr-99 May-99

Figure 7. Seasonal variation in number of wateibwn Wonnerup Inlet and the Deadwater in 1998-
99 (Dec-May).

! Thisis a potentially important recollection in tbentext of hydrological change in Vasse estuatyitmeffects on waterbird usage
of the Vasse-Wonnerup wetland system. It warramtber investigation.
2 Except when the sandbar at the mouth of Wonnerug islclosed
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Numbers of waterbird species on Vasse estuary{8@ies), Wonnerup estuary (30) and Malbup Creek (15
were highest in the months of December and Jararadysubsequently declined (Figure 8). Numbers of
species were lowest on these three waterbodies ay M9 species), March (19) and April (zero)
respectively.

—a— \/asse Estuary —&— Wonnerup Estuary —o— Malbup Creek

Number of Species
50
45
40
35
30 - O— =
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54 '/
0 ‘ ‘ : : ‘

Dec-98 Jan-99 Feb-99 Mar-99 Apr-99 May-99

Figure 8. Seasonal variation in number of speafegaterbirds on Vasse estuary, Wonnerup estuary
and Malbup Creek in 1998-99 (Dec-May).

Numbers of species were highest on Wonnerup IBlespgcies) and the Deadwater (15) in December and
March respectively and lowest (5 and 4) in Marchl &hay respectively (Figure 9). Note that, of all
components, Wonnerup Inlet had the least variatiorumber of species.

—o— Wonnerup Inlet —— Deadw ater

Number of Species
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Figure 9.

Seasonal variation in number of spec&svaterbirds on Wonnerup Inlet and the

Deadwater in 1998-99 (Dec-May).
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Migratory shorebirds

Migratory shorebird numbers peaked on Vasse es{daB®0 birds), Wonnerup estuary (1,178) and Malbup

Creek (12) in the same month (February) of 199¢FiGure 10). Numbers were lowest (396, 42 and zero

respectively) on these three waterbodies in Novernbd 999-00. February was also the peak month for

migratory shorebirds on Vasse and Wonnerup estiari#998-99, when 1,356 were on Vasse and 1,927 on
Wonnerup, while none were recorded in that montMaibup Creek.

Number of

Migratory Shorebirds —&— Vasse Estuary —&— Wonnerup Estuary —&— Malbup Creek

2500

2000 -

1500

1000 -

500

0 - ———0— ————0—
Dec-98 Jan-99 Feb-99 Mar-99 Apr-99 May- 99 Nov- 99 Dec-99 Jan-00 Feb-00 Mar-00

Figure 10. Seasonal variation in number of migsashorebirds on Vasse estuary, Wonnerup estuary

and Malbup Creek from December 1998 to March 2Q(fle that small shorebirds were under-countedton
least the larger waterbodies (Vasse and Wonnertuarss) in some, possibly all, survey months dd&99 (Dec-May) (See
sections 4.2 and 4.3).

Migratory shorebird numbers ‘peaked’ on Wonnerupetin(31 birds) and the Deadwater (3 birds) in
November of 1999-00 (Figure 11).

Number of

. . —e— Wonnerup Inlet —@— Deadw ater
Migratory Shorebirds

0 - : —i
Dec-98 Jan-99 Feb- 99 Mar-99 Apr-99 May-99 Nov- 99 Dec-99 Jan-00 Feb-00 Mar-00

Figure 11. Seasonal variation in number of migsatshorebirds on Wonnerup Inlet and the
Deadwater from December 1998 to March 2000.
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During 1999-00, the number of migratory shorebpéaes peaked on Vasse estuary (9 species) inrJanua
on Wonnerup estuary (6 species) in January and iMara on Malbup Creek in January - February (igur
12). Numbers of species were lowest on Vasse rys{daspecies), Wonnerup estuary (3 species) and
Malbup Creek (zero species) in March, Novemberodember respectively of 1999-00.

Number of Migratory

—a— \/asse Estuar —@— \Wonnerup Estuar —e&— Malbup Creek
Shorebird Species y P y P

: BN
N\,

A A~

e NN

2:‘/‘.\/‘ \ \\.\_/ —

: N~ Y ./'/

Dec-98 Jan-99 Feb-99 Mar-99 Apr-99 May-99 Nov-99 Dec-99 Jan-00 Feb-00 Mar-00

Figure 12. Seasonal variation in number of speciesnigratory shorebirds on Vasse estuary,

Wonnerup estuary and Malbup Creek from Decembe8 1®March 2000.Note that, at least in the larger
waterbodies (Vasse and Wonnerup estuaries), nsiralll shorebirds were identified to species ileast some survey months
of 1998-99 (Dec-May) (See sections 4.2 and 4.3).

The 1999-00 ‘peaks’ on Wonnerup Inlet (5 speciew) the Deadwater (1 species) were in November
(Figure 13).

Number of Migratory

Shorebird Species —&— Wonnerup Inlet —&— Deadw ater
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2 4
14./\‘\-
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Dec-98 Jan-99 Feb-99 Mar-99 Apr-99 May-99 Nov-99 Dec-99 Jan-00 Feb-00 Mar-00

Figure 13. Seasonal variation in number of speafamigratory shorebirds on Wonnerup Inlet and
the Deadwater from December 1998 to March 2000.
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5.6 Breeding

Six species of waterbirds were recorded breedingnguhe 1998-2000 surveys. These were Black Swan,
Pacific Black Duck, Grey Teal, Hardhead, Red-capp¢over and Black-fronted Dotterel. Summary
information is presented below. See Appendix dfeails.

Some downy Black Swanygnets were seen in eastern / north-eastern phttee Vasse and Wonnerup
estuaries in December 1998. In the same surveyiibare were also single broods of five downy sixd
older cygnets in the western part of Malbup Creelkhe main swan breeding area of Vasse-Wonnerup
(‘Swan Lake’, to the north-east of Wonnerup estyargs not included in the 1998-00 survey prograee (s
Section 3).

Ten small (downy) Pacific Black Duattucklings (a brood of nine and a single ducklingre seen in the
Vasse estuary exit channel in late December 1998.

Fourteen small and medium-sized Grey Tehadklings (broods of six and eight respectivelgrevalso seen
in the Vasse estuary exit channel in late Decerhb@8.

Two small_ Hardheadlucklings and an adult bird were seen repeateidinglbeneath the water surface in
Vasse estuary in late December 1998.

There were two downy Red-capped Plookicks in Malbup Creek in late December 1999.

A Black-fronted Dotterehest with one egg was found at the water’'s eddéasse estuary in late April 1999.

Some additional breeding observations, includindg®ofple Swamphen, were made during visits in 1998-
2000 that were not part of the formal survey prograhese may be found in Appendix 6.

It is also considered useful to present here twoaets from Jaensch (1987) and Jaensch (1988)eas th
references are not widely available, yet contaipdrtant information regarding waterbird breedinyasse-
Wonnerup.

‘The largest known [at that time] aggregation aédmting Black Swans in Western Australia occurs at
Vasse-Wonnerup Estuary where about 200 pairs haea becorded. In addition, many pairs of
Pacific Black Duck and Grey Teal breed in the lasshiand and samphire marsh which fringes the
estuary. In particular, the importance of the loutfmarshes of the Sabina and Abba rivers and the
marshy area adjacent to the eastern limits of tiogept area (Proposed Conservation Island) [Port
Geographe], has not been recognised until theviasyears’ (Jaensch 1988).

‘In addition, the Vasse-Wonnerup Estuary has al vitde as the area from which [presumably]
Yellow-billed Spoonbills, Great Egrétand Sacred Ibises obtain food for their young White in the
breeding colony at nearby McCarley’s [Ludlow] swarfdaensch 1987).

5.7 Feeding Frenzies

In December-January of 1998-99, large numbers bfares, egrets, herons, ibis, cormorants, spoanbill
gulls and ducks congregated on some mornings itothest reaches of the Vasse and Wonnerup estuaries
feed on fish and their fry. Descriptions of seVefahese impressive events, which appear to oatabout
this time of every year, may be found in Appendix 6

! R.P Jaensch has recently advised (pers. comm.ctl@Athat ‘... on at least several occasions weislesl small numbers of this
species with the soft part colours (blue-green,fpge legs; and plumes) characteristic of curtmeeding activity, in the marshes
around Ford Road. In at least two years, we coefirioreeding by this species in McCarley's Swampganiustralind Swamp at the
same time.
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5.8 Comparisons with 1981-90 Count Data®

5.8.1 Comparisons of Abundance

Species with higher maximum counts in 1998-2000

Twenty nine of the 61 waterbird species recordettién1 998-00 surveys had highest counts that wesatey
than (28 species) or equal to (one species) thbebigcounts made during both the 12 ‘substantially
complete’ 1984-90 RAOU surveys reported by BamférdBamford (1992) and the 74 substantially
complete or partial 1981-87 RAQOU surveys reportgddensch (1987) (Table 11).

The largest (>100 birds) increases numerically w@reorder of numerical magnitude of increase) &ilv
Gull (1531 to 3058), Banded Stilt (226 to 1137)ciRa Black Duck (4200 to c. 4750), Red-necked Gtin
(2000 to 2512), Black Swan (2750 to 3013), Red-edpplover (785 to 998), Australian White Ibis (89 t
279), White-faced Heron (250 to 379) and Little &d&ormorant (203 to 325).

The largest (>50%) increases in percentage termie (i order of percentage magnitude of increase)
Whimbrel (0 to 1), Terek Sandpiper (0 to 1), Comn&andpiper (3to 11), Banded Stilt (226 to 1137),
Chestnut Teal (1 to 5), Pacific Golden Plover (A5 8), Little Egret (2 to 8), Australian White 1b{89 to
279), Black-fronted Dotterel (6 to 18), Darter (b021), Grey-Tailed Tattler (1 to 2), Pied Oystécbar (1

to 2), Silver Gull (1531 to 3058), Little Black Goorant (203 to 325), Banded Lapwing (5 to 8) andteévh
faced Heron (250 to 379).

Species common to both of the above categoriese@sed in numbers by >100 and in percentage by »50%
were (in taxonomic order) Little Black Cormoran0®to 325), White-faced Heron (250 to 379), Ausiral
White Ibis (79 to 279), Banded Stilt (226 to 113y Silver Gull (1531 to 3058).

Species with lower maximum counts in 1998-2000

Forty-five species were each recorded during eddhep1981-85, 1985-87 and 1981-90 surveys (i.e. 45
species were common to all three survey periodsdrted by Jaensch (1987) and Bamford & Bamford
(1992). In the 1998-00 surveys, the highest coahi) of these same 45 species were less thaze(there
zero) the highest counts made in all three of tnér survey periods.

The largest (>100 birds) decreases numerically \{iarerder of numerical magnitude of decrease, ftben
lowest maximum of the three early survey periodh®1998-00 maximum) Curlew Sandpiper (395 to 278)
and Great Egret (220 to 108).

The largest (>50%) decreases in percentage termes (imeorder of percentage magnitude of decreasm f
the lowest maximum of the three early survey perimdthe 1998-00 maximum) Nankeen Night Heron @10 t
zero), Australasian Grebe (6 to zero), White-nedketbn (1 to zero), Hardhead (50 to 1), Crestech T20

to 7), Pied Cormorant (130 to 71), Australian Wdangtk (61 to 29) and Great Egret (220 to 108).

The tenth species, Australian Pelican (447 to 8&tyeased by less than 100 birds and less than 50%.

Five of the 61 waterbird species recorded in th@81@0 surveys had highest counts exceeded by shoce
(maximum seven) of the counts made during the lbswntially complete’ 1984-90 RAOU surveys
reported by Bamford & Bamford (1992). These weresthalian Wood Duck, Hardhead, Pied Cormorant,
Great Egret and Nankeen Night Heron.

Consideration of individual species with lower nmaMm counts in 1998-2000

From a wildlife conservation perspective, decreasasimbers are generally considered to be potgnta
concern whereas increases (except, for exampligest’ species) are generally not of concern. &sec
showing decreases in maximum numbers counted areftine considered in more detail as follows.

! Note that in this section, the maximum number esti&® of c. 4,000 Australian Shelduck, c. 4,750fRaBlack Duck, c. 9,500

Grey Teal and c. 800 Sharp-tailed Sandpiper aré. uSee section 5.2 for explanation
2 This assumes that the count of 132 Common Sandjpipéarch 1990 reported in Bamford & Bamford (19%2rroneous.
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Seventy-nine species in total were recorded duttiegl981-85, 1985-87 and 1984-90 surveys reponed b
Jaensch (1987) and Bamford & Bamford (1992) (Tdlle In the 1998-00 surveys, the highest count2of
species were less than the highest counts madegdome or more of the earlier surveyg hese 52 species
are listed belof together with comments relating to the possilgeiticance of the count data. It will be
seen from these comments that the authors cortbidesome species warrant specific follow-up action
most cases, a more-detailed examination of couaf) dehereas most do not. Species of particularést
and, in some cases, concern, either locally (V&ésenerup) or more-generally, are underlined
Recommendations regarding future surveys are n@derfumber of species.

1)

2)

3)

4)

5)

6)

7

8)

Blue-billed Duck(s, 0, 0,0°: Closer examination of Vasse-Wonnerup data is amed to determine
where the Blue-billed Ducks counted in 1981-85 wéreated and whether this location(s) was
adequately surveyed in subsequent years. TabfeBarmford & Bamford (1992) (data reproduced in
Appendix 2 of this report) indicates that, in thexipd 1982-90, Blue-billed Ducks were only recorded
survey sector ‘g’ (Malbup Creek). Note that onedlnf this species was recorded (see Appendix 6) in
Malbup Creek on 22 February 2000 during a visit thas not part of the 1998-00 waterbird survey
program. Also, one individual was recorded on tloavér Vasse River Wetlands (Peel Cove) on 30
October 1998 (additional visit) and in May 1999r(®y program). There is evidence of a decline in
numbers of Blue-billed Duck elsewhere in south-emstAustralia, for example on the ‘Jandakot lakes’
and North Lake near Perth (M.J. Bamford, pers. corihOct 07).

Musk Duck(80, 30, 4233): The1998-00 maximum is within the range of previous imaxand exceeds
the second-highest 1984-90 count (32 birds).

Australian Shelduck(1873, 2565, 4536;. 4000: The maximum number counted in 1998-00 was 3,378.
This, however, is considered to be an ‘under-coantl c. 4,000 is considered a better estimate (see
Section 5.2 for explanation). This figure is withihe range of previous maxima and exceeds the
second-highest 1984-90 count (2959 birds).

Australian Wood Duck(90, 61, 12329): The 1998-00 maximum is also exceeded by six oftedve
1984-90 counts. Most 1982-90 birds were locateskitor ‘c’ (lower reaches of Sabina River) and/ver
few were recorded elsewhere (Appendix 2). Secfowas not surveyed during 1998-00.

Australasian Shovelel50, 500, 716,355: The 1998-00 maximum is within the range of presio
maxima and is exceedédg only one of the twelve 1984-90 counts.

Grey Teal(3970, 9650, 14000;. 950Q: The maximum number counted in 1998-00 was 2,39his,
however, is considered to be an ‘under-count’ andl,s00 is considered a better estimate (see $ectio
5.2 for explanation). This figure is within thenge of previous maxima but is exceeded by thrabeof
twelve 1984-90 counts.

Pink-eared Duck0, 66, 100): The1998-00 maximum (zero) is within the range of poersi maxima but

is exceeded by five of the twelve 1984 counts. @l@xamination of Vasse-Wonnerup data is warranted
to determine where the Pink-eared Ducks countd®@5-87 and 1984-90 were located and whether this
location(s) was adequately surveyed in other periddote that this irruptive species was recordee (
Appendix 6) in Malbup Creek on 22 February 2000irdpa visit that was not part of the 1998-00
waterbird survey program. Also, this species wanded (1-15 birds) on the Lower Vasse River
Wetlands (Peel Cove) on three occasions duringtineey program of 1998-00 and on one additional
visit (06 May 1998).

Hardhead (200, 100, 50,1): The 1998-00 maximum is also exceeded by seveéheofwelve 1984-90
counts. However, this is not necessarily indicatifa long term change as the Hardhead is a ‘digpeer
and irruptive’ species (Marchant & Higgins 1990byldat times can be abundant in recently inundated
wetlands in the arid and northern savanna regidnAustralia, implying abandonment of southern
refuges’ (R.P. Jaensch, pers. comm., 29 Jan 08 tNat Hardheads were recorded (see Appendix 6) in
slightly higher numbers (3 birds) on Vasse estaar?8 November 1998 and on Malbup Creek (3 birds)
on 22 February 2000 during visits that were not pathe 1998-00 waterbird survey program.

! Also, the highest counts of 20 species were lems the highest counts made during two or more@gtrlier survey periods and
the highest counts of 11 species were less thath three of the earlier survey periods.

2 Species are listed in taxonomic order, with migrzarnes (all are waders except White-winged Blaak)Tellowed byM.

3 The highest counts in 1981-85, 1985-87, 1984-9018%8-00 appear in brackets after each species,waithethe highest count of

1998-00 shown iold. Note that there is some overlap between the teaely data sets and in some cases the maximuntscioam
two surveys periods could refer to the same coaigt Australian Pelican 447).
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Table 11. Highest 1998-2000 counts of waterbirdsVasse-Wonnerup compared with highest, second
highest, etc., 1984-90 RAOU counts as reported agnBrd & Bamford (1992) and highest 1981-85 &
1985-87 RAOU counts as reported by Jaensch (198@)nts that exceed the highest 1998-00 counts adegh
tan. Names are those of Christidis & Boles (19943ept Australian Painted Snifpeostratula australigBakeret al.
2007).

* In 1998-00, fourteen surveys were conducted. Nineveys were of all species, but with limited iatiten given to small shorebirds,
and five were of shorebirds only.

** Twelve ‘substantially complete’ 1984-90 RAOU seys are reported by Bamford & Bamford (1992). Eomparative purposes
only the eight (or fewer) highest counts need lmshin this Table.

*** For each species, only the first 1984-90 cotlrt is less than or equal to the highest 1998editis shown in this Table.

Data Source F-’I-;K;Zr Bamford & Bamford 1992 Jaensch 1987
Period of Survey 98-00 1984-90 81-85| 85-87
No. of Surveys 9(5)* 12 ‘substantially complete’ 61 13

Count Ranking 1t 1 2 3d 4 5 e 70 | gt 1t 1t

Blue-billed Duck 20 0 6 0
Musk Duck 33 42| ***32 80 30
Black Swan 3018 2750 1244 1371
Australian Shelduck c. 400 453€| 2959 187%| 256¢&
Australian Wood Duck 2 123 ililE 93 60 55 30 24 90 61
Pacific Black Duck c. 475 420 276&| 400C
Australasian Shoveler 34 71€ 350 50 50C
Grey Teal c. 950( 1400(| 1194Z| 965C| 860C 397(| 965(
Chestnut Teal 1 1 1
Pink-eared Duck 20 10 10 7 5 2 0 0 66
Hardhead 51 50 30 22 12 7 2 2 1 20C 10C
Australasian Grebe 6 5 4 3 0 135¢C 27
Hoary-headed Grebe 3 15C 30 15C 40
Darter 21 7 10 10
Little Pied Cormorant 296 260 74 13C
Pied Cormorant 7 20C 15C 141 13C 11C 90 82 17 13C 212
Little Black Cormorant 325 203 90 122
Great Cormorant 24 1 60 1
Australian Pelican 35 447 422 12C 447 75C
White-faced Heron 3790 250 227 25C
Little Egret 8 1 2 0
Eastern Reef Egret 0 0 1
White-necked Heron 1 1 1 0 4 4
Great Egret 10 237 168 15¢ 14¢ 12¢ 11¢ 10€ 237 22C
Nankeen Night Heron 20 17 7 5 5 2 2 1 0 10 10
Australasian Bittern 0 0 1
Glossy Ibis 20 14 13 1 0 0 1
Australian White Ibis 279 59 44 79
Straw-necked Ibis 56R 500 20C 50C
Royal Spoonbill a 0 0 1
Yellow-billed Spoonbill 151 130 22 12C
Osprey 1 2 2 1 2 1
Whistling Kite 11] - - -
White-bellied Sea-Eagle 1 1 1 1
Swamp Harrier 4 4 3 5
Buff-banded Rail 0 0 3
Baillon’s Crake [0 0 0 1
Australian Spotted Crake 1 0 0 5
Spotless Crake 0 2 0
Purple Swamphen 1 25 5 10 15
Dusky Moorhen 8 3 0 14
Black-tailed Native-hen 0 0 4 1
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Table 11 continued.

Data Source F:r;;;Ser Bamford & Bamford 1992 Jaensch 1987
Period of Survey 98-00 1984-90 81-85| 85-87
No. of Surveys 9(5) 12 ‘substantially complete’ 61 13

Count Ranking 13t 1t o 3d 40 5 6 7 g 18 18

Eurasian Coot 3570 2500 1061| 400(C
Pin-tailed Snipg 0 0 0 1
Black-tailed Godwit a 8 8 1 0 0 18
Bar-tailed Godwit Y. 14 5 5 2 0 5
Whimbrel 1 0 0 0
Marsh Sandpiper 3 3 2 3 8
Common Greenshank 300 155 14 20C
Wood Sandpiper 72 57 50 47 44 0 61
Terek Sandpiper L 0 0 0
Common Sandpiper 11 %132 4 3
Grey-tailed Tattler 2 1 0 1
Great Knot °1 12 12 3 3 0 0 12
Red Knot %9 2 0 8
Red-necked Stint 2512 1035 103t| 200(C
Long-toed Stint 20 24 21 19 13 12 0 44
Pectoral Sandpiper 7 1 0 0 3
Sharp-tailed Sandpiper c. 8| 123C 62€ 62€| 230C
Curlew Sandpiper 27| 250C| 1121 734 39E 12C 39E| 120C
Ruff 0 0 0 1
Australian Painted Snipe 0 0 0 1
Pied Oystercatcher 2 0 0 1
Black-winged Stilt 3494 400C| 360C| 2854 275(| 500(C
Banded Stilt 1137 125 22€ 10C
Red-necked Avocet 2040 2000 74C| 400C
Pacific Golden Plover 7B 15 0 6
Grey Plover 9 4 1 14
Red-capped Plover 998 785 78E 40C
Greater Sand Plover 6 4 0 0
Black-fronted Dotterel 18 4 4 6
Red-kneed Dotterel il 0 0 2
Banded Lapwing B 1 0 5
Silver Gull 3058 1531 1531| 138t
Gull-billed Tern 0 1 0 0 0
Caspian Tern 1 15 8 2 8 15
Crested Tern 23 3 20 25
Fairy Tern [0 1 0 2 0
Whiskered Tern 91 4 18C 4
White-winged Black Tern 70 1 1 0 0 16
White-fronted Chat ) - - -
Clamorous Reed-Warble 0 0 0 1
Little Grassbird 1 6 2 2 1 0 5
No. of Species %61 64 50 73

1. Historical count of 350 Aust'asian Grebe is é¢dared erroneous. They were probably Hoary-headebes See Section 5.8.1.
2. Note that one Blue-billed Duck, six Pink-earedck, three Nankeen Night Heron, four Glossy Ibise &astern Curlet at least
one Long-toed Stifft and at least one Clamorous Reed Warbler werededaturing additional visits in 1998-2000 that weoe

part of the formal survey program. See Appendirrddrther detail.

abrw

formal survey program. See Appendix 6 for furthetadls.
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This is a probable, rather than definite rearthis species dBallinago snipe (R.P. Jaensch, pers. comm., 10 Oct 07).
The historical count of 132 Common Sandpipeoissidered erroneous (they were more-likely Com@menshank).
Note that three Hardhead and c. 30 ‘knot types’e recorded in 1998-2000 during additional vitfitat were not part of the
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9) Australasian Grebg350, 27, 6,0): The maximum count of 350 in 1981-85 is probabiyoneous
because, except at a few locations such as Laki#ei@ig and Wannamal, north of Perth (Jaereichl.
1988), this species is not known to flock in suatgé numbers in south-western Australia (Serventy &
Whittell 1976; Marchant & Higgins 1990a). The lsrthat were seen were more likely to have been
Hoary-headed Grebe, a species known to flock igelarumbers, including on south-west estuaries
(Serventy & Whittell 1976). A careful re-examirati of all previous Vasse-Wonnerup records of
Australasian Grebes is warranted.

10) Pied Cormorant(130, 212, 20071): The 1998-00 maximum is also exceeded by sevaheofwelve
1984-90 counts. Even if all (and this is likelylie a substantial over-estimate) of the 76 unidenditif
black & white cormorants of the December 1998 syiraee added to the number (64) of Pied
Cormorants counted in that survey, the total (apd/ maximum, 140), while within the range of
previous maxima, is exceeded by two of them and lbysthree of the twelve 1984-90 counts. Future
surveys should aim at more accurate counts ofsfiegies. R.P. Jaensch has advised (pers. comm., 29
Jan 08) that ‘Our counts of 100+ Pied Cormoramprily were of birds perched on fence posts running
across Wonnerup estuary’.

Great Cormorani60, 1, 24,1): Closer examination of Vasse-Wonnerup data isamed to determine
where the Great Cormorants counted in 1981-85 &8d-90 were located and whether this location(s)
was adequately surveyed in 1985-87 and 1998-0@ alithors are concerned about the regional status
of this species, due to a decline in numbers caufaad encountered) elsewhere, for example on Peel-
Harvey Estuary (Lane & Pearson 2002; Labhal.2002a,b).

12) Australian Pelican(447, 750, 447354): While the 1998-00 maximum is less than the maxiof
previous survey periods, it is exceeded by only afitbe twelve 1984-90 counts.

13) Eastern Reef Egre, 1, 0,0): The 1998-00 maximum (zero) is within the range of poergi maxima.
This is a species of the sea coast, rarely vergfumito south-western Australian estuaries.

14) White-necked Heror4, 4, 1,0): In most years this species is recorded in sodstevn Australia in low
numbers, but occasionally there is an influx frdm nhorth of the State (Serventy & Whittell 1976,
Marchant & Higgins 1990a). The count data are istest with this general pattern.

15) Great Eqgref(237, 220, 237108: The 1998-00 maximum is also exceeded by siheftivelve 1984-90
counts. Concern has been expressed in the past thieolevel of threats to known breeding colorines
south-western Australia and the impact this migitehon numbers (Jaensch & Vervest 1989). The
Vasse-Wonnerup data might reflect a regional trefithey might also indicate a recent decline in
breeding activity and/or success at nearby breesiitag, in particular McCarley’s (Ludlow) Swamp.
Investigation is warranted

16) Nankeen Night Heron10, 10, 170): The 1998-00 maximum is also exceeded by seveheofwelve
1984-90 counts. Most 1982-90 birds were locatedsaéntor ‘c’ (lower reaches of Sabina River)
(Appendix 2), which was not surveyed during 1998-08ome birds were located in other sectors in
1982-90 and it would be useful to examine thosé/eacords in detail to determine exactly where and
when the birds were seen. R.P. Jaensch has adpisexd comm., 12 Oct 07) that ‘5 were in tall Keits
of Melaleuca hamulos@n the “New River Marshes” (west of Ford Rd?) oibdcember 1987’ Note
that 1-3 birds of this species were recorded (gg@eAdix 6) at or near the Vasse estuary and Wopneru
estuary floodgates on 27-28 December 1998 and0@ada 1999 respectively during visits that were not
part of the 1998-00 waterbird survey program.

17) Australasian Bittern(0, 1, 0,0): This species occurs in very low numbers (es&h&00 individuals) in
south-western Australia (Wetlands International®00T here is only one record from Vasse-Wonnerup;
a single bird observed by R.P. Jaensch on 22 NoserhB86 (pers. comm., 10 & 12 Oct 07) in
‘extensive low sedgeland@o6lboschoenysat the Vasse River deltaic marshes’ (sector(ANCA 1996;
see also the ‘Baillon’s Crake’ entry, five paradrgfpelow, for further description of these marshds)
would be logical to search this location, espegidliring spring, in any future Vasse-Wonnerup syrve
intended to include this species.

Glossy Ibiq0, 1, 14,0): The 1984-90 counts of 14 and 13 birds were eiaegl; all other counts being
one or zero. This is not a common species in saetern Australia; its main distribution being
northern and eastern Australia. Note that thisiggewas recorded (see Appendix 6) on Wonnerup
estuary on 23 February 2000 during a visit that matspart of the 1998-00 waterbird survey program.
Also, this species was recorded (1-5 birds) onltinver Vasse River Wetlands on several occasions
during 1998-00.
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19) Royal Spoonbil(0, 1, 0,0): This species is infrequently recorded, in veny humbers (usually single
birds), in south-western Australia. It is readdpabundant in northern and eastern Australia.

20) Osprey(2, 1, 2,1): The 1998-00 maximum is within the range of poergi maxima and is exceeded by
only two of the twelve 1984-00 counts.

21) Swamp Harrier3, 5, 4,4): The1998-00 maximum is within the range of previous mmex

22) Baillon’s Crake(0,1,00): This secretive and ‘normally freshwater’ (R.dsch, pers. comm., 29 Jan
08) species is easily overlooked. Concerning iigles 1985-87 record, R.P. Jaensch has advised.(per
comm., 29 Jan 08) that ‘A single Baillon’s Crakeswhlished from marsh in the Vasse River floodout
just east of Ford Road on 30/10/87. This area,camthected similar habitat occupying a larger &oea
the south-east (map attached), also supporteddliastrSpotted Crakes and Buff-banded Rails in gprin
and crake/rail footprints were plentiful in the mudegetation was dominated by samphire with
abundant sedgBolboschoenusaldwellii and water button€otula sp.; similar habitat was scarce or
localised in the Vasse Wonnerup system east ofai@a, eg. along the southern side of the western
basin of Vasse Estuary and on parts of the Porgfaphe development site. We found eight empty
nests of crakes in the habitat near Ford Road iceBéer 1987; remarkably, although | assumed that
these were nests of Australian Spotted Crake, wéeems to be the most numerous crake in this tiype o
swamp, the only nest with eggshell fragments waa 8potless Crake (egg shells were more than one
layer deep, suggesting multiple-year usage)’. Nbig during 1982-90, unidentified crakes were
recorded in sector ‘f’ (lowest reaches of Vassaast/ part Wonnerup Inlet).

23) Australian Spotted Crak¢0, 5, 0,1): This secretive species, whose presence isylitelbe strongly
influenced by inland wetland availability’ (R.P.edsch, pers. comm., 10 Oct 07), is easily overldoke
It would be useful to examine past records to daiteg when and where it has been recorded in ooder t
ensure that these sites are adequately searcfigtiiie surveys intended to include this speciearirig
1982-90 it was recorded in sector ‘a’ (the westemd of Vasse estuary; see also the ‘Baillon’s Crake
entry, one paragraph above). Note that unidedtifimkes were recorded in sector ‘f' (lowest reaabfe
Vasse estuary / part Wonnerup Inlet) in 1982-90.

Spotless Crake, 0, 0,0): This species, which is ‘more secretive than othakes’ (R.P. Jaensch, pers.
comm., 10 Oct 07), is easily overlooked. It wobkluseful to examine past records to determine when
and where it has been recorded in order to en$aethese sites are adequately searched in future
surveys intended to include this species. Duri@82190 it was recorded in sectors ‘c’ (lower reacbe
Sabina River) and ‘a’ (western end of Vasse estisgy also the ‘Baillon’s Crake’ entry, two parars
above, including discovery of a Spotless Crake)neblote that unidentified crakes were recorded in
sector ‘f’ (lowest reaches of Vasse estuary / péonhnerup Inlet) in 1982-90.

25) Purple Swampheifl0, 15, 2511): The1998-00 maximum is within the range of previous immaxand
is exceeded by only one of the twelve 1984-00 couNote that this species was regularly recorded i
numbers (24-65 birds) on the Lower Vasse River get (mainly at Ford Road) during 1998-00.

26) Dusky Moorhen(0, 14, 8,4): The 1998-00 maximum is within the range of poegi maxima and was
exceeded by only one of the twelve 1984-00 counts.

27) Black-tailed Native-herg4, 1, 0,0): This species occasionally irrupts into south{essAustralia from
inland breeding grounds.

28) Eurasian Coo{(1061, 4000, 2508750: The1998-00 maximum is within the range of previous mmex

29) Pin-tailed Snip¥ (0, 1, 0,0): This species is a rare vagrant to south-weshesiralia. There is only
one probable record from Vasse-WonnerupGallinago Snipe, probablys. stenurgPin-tailed Snipe]
was seen [by R.P. Jaensch (pers. comm., 10 OcirO#)is area ['marshy margins and wet samphire of
central Vasse Estuary’] in January 1986’ (ANCA 1P96 would be logical to search this location
(which is within survey sector ‘b") in any futurea¥se-Wonnerup survey aimed at this species. Nate t
there ‘were widespread records of snipe on the SW@astal Plain in the second half of the 1980s ...’
(R.P. Jaensch , pers. comm., 29 Jan 08).

30) Black-tailed Godwif (0, 18, 80): The 1998-00 maximum (zero) is within the rangerevious maxima
but is exceeded by three of the twelve 1984-90 touiThis species is irregularly recorded in south-
western Australia, in low numbers.

31) Bar-tailed Godwlf (0, 5, 14,2): The 1998-00 maximum is within the range of poesi maxima but is
exceeded by three of the twelve 1984-90 countd.cdunts, however, are low, indicating that Vasse-
Wonnerup is not an important site for this migratspecies, which is more abundant at some othes sit
in the south-west of Western Australia (e.g. Jaeretcal. 1993; Lane & Pearson 2002) and very
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abundant in northern parts of the State (HiggirBaies 1996).

32) Marsh Sandpipéf (3, 8, 3,3): The1998-00 maximum is within the range of previous imex
33) Wood Sandpipét (0, 61, 72,7): The 1998-00 maximum is within the range of poesi maxima,
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however the 1985-87 and 1984-90 maxima were suletarhigher and the 1998-00 maximum is also
substantially exceeded by five of the twelve 1984€dunts. Past records should be examined to
determine exactly where and when this species tesqusly been recorded on Vasse-Wonnerup and to
ensure that at least the most significant of thesations are always included in future survey®inwg

this species R.P. Jaensch’s recollection (pers. comm., 1003¢ 29 Jan 08) is that, in the 1980s,
Wood Sandpiper were, like Long-toed Stint, ‘priradlp in an area of samphire and couch near where
the Sabina River flows out, mainly on the few dessks when water levels were just right’ and that t
species ‘normally does not inhabit saline wateratditional information concerning preferred Vasse-
Wonnerup habitats of Wood Sandpipers and two ogherebird species is presented under ‘Pectoral
Sandpiper’, two paragraphs below. Further suregyged specifically at this species are warranted.

Great KnoY (0, 12, 12,1): The 1998-00 maximum is within the range of poei maxima but is
exceeded by three of the twelve 1984-90 countd.cdunts, however, are low, indicating that Vasse-
Wonnerup is not an important site for this migratspecies, which is very abundant in northern pafrts
Western Australia (Higgins & Davies 1996). Notatth single group of c. 30 ‘knot types’ was recdrde
in 1998-2000 during an additional visit that wa$ part of the formal survey program. Some or &ll o
these could have been Great Knots. See Appenfdixf@rther detail.

Long-toed Stiff (0, 24, 240): The 1998-00 maximum (zero) is within the ranf@m@vious maxima,
however the 1985-87 and 1984-90 maxima were suletarhigher and the 1998-00 maximum is also
exceeded by five of the twelve 1984-90 counts.st Records should be examined to determine exactly
where and when this species has previously bearded on Vasse-Wonnerup and to ensure that at
least the most significant of these locations &rays included in future surveys intended to inelthlis
species. Note that this species was recorded (ppendlix 6) near the Malbup Creek bird hide on 06
February 1999 during a visit that was not parthef 1998-00 waterbird survey program. R.P. Jaessch’
recollection (pers. comm., 10 Oct 07, 29 Jan O&¥ aviewing original notebooks is that, in the3Q9,
Long-toed Stint were, like Wood Sandpiper, ‘priralp in an area of samphire and couch near where
the Sabina River flows out, mainly on the few degsks when water levels were just right' and
‘sometimes in small outliers of this habitat’ Alsthe far north-east of the Wonnerup system seemed
suitable for this species when muddy short grassiroed on the dry wetland bed’. Jaensch has formed
the view that this species also ‘normally is morevalent in freshwater than saline habitats’. Aiddl
information concerning preferred Vasse-Wonnerupthtbof Long-toed Stints and two other shorebird
species is presented under ‘Pectoral SandpipesttbeFurther surveys aimed specifically at thiscépe

are warranted.

Pectoral Sandpipé&t (0, 3, 7,0:: The 1998-00 maximum (zero) is within the ranf@revious maxima.
This species is regularly recorded in south-westarstralia, in very low numbers. Following a check
of field notebooks, R.P. Jaensch has advised (pensm., 12 Oct 07) that, on Vasse-Wonnerup, ‘Wood
Sandpiper, Long-toed Stint and Pectoral Sandpigee \principally recorded in low sparse samphire, in
muddy condition, to the immediate west and eashatf small peninsula where the Sabina River flows
into Vasse Estuary (map attached). In some notebbo&ined the name ‘Sabina Marshes” for this area,
particularly the eastern part which was categoraled by a reasonably extensive area of couch grass
the form of low mounds separated by mud/dryinglelel. Often these habitats provided a loafing area
and possibly also feeding opportunities for a widege of migratory shorebirds. On at least one
occasion (21/1/89), this suite of birds was foumdliying arms of Malbup Creek: 67 Wood Sandpipers
were flushed from couch grass and slush with pie€dékat limestone. Small numbers of some of these
birds were on the marshes on “Giles Point” (near[fort Geographe] development site) on 28/12/87.
Generally, you need to flush these three specidimdothem all, and knowing their call (as they age
away) therefore is an advantage'.

Sharp-tailed Sandpip& (626, 2300, 1230;. 809: The maximum number counted in 1998-00 was 432.
This, however, is considered to be an ‘under-coantl c. 800 is a better estimate (see Sectionos.2 f

explanation). Due to its small size, colourationd anarkings, this species can easily be overlooked
when in samphire and couch marshes. It would kéulito examine past records to determine exactly

! Note that in a 12 Oct 07 personal communicatiorceaning this and several other species, R.P. Jaegnade the general comment
that ‘Many of these observations relate to spatethall parts of the VW system, underlining the artance of comprehensive
coverage and knowing the habitat preferences dicpéar (uncommon) species’.
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where and when this species was previously recomdddrge numbers on Vasse-Wonnerup and to
ensure that these and similar habitats are thotpuglarched in future surveys. Further surveysedim
specifically at this species are warranted.

38) Curlew Sandpipét (395, 1200, 250®78): The 1998-00 maximum is also exceeded by fouh@fl984-
90 counts. There is strong evidence that Curlemdfiper have declined in numbers elsewhere in
Australia over the past two decades (Mingtral. 2003). The low maximum count in 1998-00 reflects
this downward trend. The 2,500 recorded in Jand@B89 were ‘mostly in the central basin of Vasse
estuary’ (R.P. Jaensch, pers. comm., 12 Oct 07).

39) Ruff" (0, 1,0,0): This is a near-regular visitor to south-west&ustralia, in very low numbers.

40) Australian Painted Snipe(0, 1, 0,0): This ‘exceptionally secretive and cryptic birdR.P. Jaensch,
pers. comm., 10 Oct 07) is a breeding resident-donfaeastern and northern Australia and a rare
vagrant to the south-west. There is only“omeord from Vasse-Wonnerup. This was a singlé ioir
sector ‘a’ (the western end of Vasse estuary) ity égbruary 1986 (Jaensch 1986; Jaeretcil. 1988).
Jaensch (1988) has written: ‘further surveys may@ithat it occurs regularly and perhaps breedisen
areas of samphire, low rush and sedge fringindWasse-Wonnerup] Estuary. These birds have been
observed breeding in areas [presumably in eastesirdlia] subject to disturbance by stock animals
similar to those found in the Southern Conservafioga and Proposed Conservation Island [north side
of Vasse estuary, adjacent to Port Geographe cdaatdopment]'.

41) Black-winged Stilt(2750, 5000, 40003494: The 1998-00 maximum is within the range of poewgi
maxima and is exceeded by only two of the twelv@4t90 counts.

42) Red-necked Avoc€v40, 4000, 20002000: The 1998-00 maximum is within the range of previous
maxima.

43) Grey PloveY (1, 14, 49): The1998-00 maximum is within the range of previous imex

44) Red-kneed DotterdD, 2, 0,1): The 1998-00 maximum is within the range of previous imax This
species’ presence on Vasse-Wonnerup is ‘likelye@toongly influenced by inland wetland availalilit
(R.P. Jaensch, pers. comm., 10 Oct 07),

45) Gull-billed Tern(0, 0, 1,0): The 1998-00 maximum (zero) is within the ran§previous maxima. This
species is irregularly recorded in south-westerst/lia, in low numbers.

46) Caspian Tern(8, 15, 15,13): The 1998-00 maximum is within the range of poergi maxima and is
exceeded by only one of the twelve 1984-90 counts.

47) Crested Tern20, 25, 23,7): While the 1998-00 maximum is less than the maxohprevious survey
periods, it is exceeded by only one of the twel984t90 counts.

48) Fairy Tern(2, 0, 1,0): The 1998-00 maximum (zero) is within the rangeevious maxima and is
exceeded by only one of the twelve 1984-90 counts.

49) Whiskered Terr(180, 4, 491): The1998-00 maximum is within the range of previous imeax

50) White-winged Black Terf} (0, 16, 700): The 1998-00 maximum (zero) is within the ran§@revious
maxima and is substantially exceeded by only ontheftwelve 1984-90 counts. This species, which
breeds in the northern hemisphere, is an annugbvi® parts of northern Australia and occasignall
invades the south-west in association with galesyastones (Serventy & Whittell 1976; Higgins &
Davies 1996).

51) Clamorous Reed-Warblgp, 1, 0,0): The 1998-00 maximum is within the range of previous immeax
In south-western Australia, this species is geherabnfined to rushbeds, particularly &aumea
articulataandTyphaspp. It would be useful to examine past record$etermine when and where it has
been recorded in order to ensure that these siteadequately searched in future surveys intended t
include this species. Note that this species weasrded (see Appendix 6) in a stand of bulrligbha
orientalis at the far western end of Vasse estuary (ForddRd30 October 1998 during a visit that was
not part of the 1998-00 waterbird survey program.

52) Little Grassbird(0, 5, 6,2): The 1998-00 maximum is within the range of poergi maxima. Few birds
of this species have been recorded on Vasse-Waomnasuit typically frequents thick saltmarsh
(Halosarcig vegetation and is easily overlooked. It would Umeful to examine past records to

! Rostratula australigBakeret al.2007)

2 The date of the record of a single bird ‘seen neartsamphire and sedgeland in January 1986 (AN@%96} is incorrect. This
should be February 1986 as this was the same birgported by Jaensch (1986) and Jaeatah (1988).
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determine when and where it has been recorded dardo ensure that these sites are adequately
searched in future surveys intended to includegpeésies.

5.8.2  Comparisons of Distribution

Bamford & Bamford (1992) analysed data collected gmbers and staff of the RAOU (now Birds
Australia) between January 1982 and March 199Mieféort to identify the distribution of each weted
species within the Vasse-Wonnerup wetland systeer that period. They presented that data in tabula
format, showing the ‘mean number [of birds] of eaplecies observed per visit to each section oY/tsse-
Wonnerup Estuary [sic]. While doing so, they rguised a number of significant limitations to tretadset.
For example:

‘Counts were made as often as once a month inathg £980s but were made only once or twice
a year late in the decade. Total counts were chroet in most summers but counts in
autumn/winter were generally infrequent and incatgl ... [The data were not] collected as
systematically as would have been desirable foaildet analysis For example, not all sections
were surveyed on all counts, data from differerdtieas were pooled on some counts and
complete identification of all birds was not alwaysssiblé. ... ‘Although data were collected
over a nine year period, only one section was geavén every calendar month. For six of the 10
sections, counts were made in five or more calendanths ...’

R.P. Jaensch has also advised (pers. comm., 10Q¢hat ‘... the emphasis 1981-85 was on the [Sabina
River] nature reserve [which at that time compritieel lowest reaches of the Sabina River, plus garcadt
portion of Vasse estuary]. Post 1985 we startellitg at whole systems and non-reserve areas. eH@ac
explored Wonnerup [estuary]. Often we did not héwe to cover all of Wonnerup, which on certaineke

of the year/cycle was overflowing with waterbirddh a separate communication to the authors (1200
R.P. Jaensch has added ‘...whereas access to the Metlands was possible through several “public
access” points, this was not the case for the ntgjof the Wonnerup system and often birds weresoked

at great distance using telescopes. Hence, weyraotlieved comprehensive coverage of the Wonnerup
system, nor the identification of all species, vdasrthat was often possible for the Vasse system’.

Despite these limitations, and those of the 199&@®eys, it is tempting to compare means deriveth f
some of our 1998-00 data with the means of the -B@B8ata. This we do in Appendix 2 and Tablesri@ a
13 below. Note that sectors ‘c’ and ‘d’ have beemtted as each was surveyed in one, but not lodttine
1998-00 and 1982-90 survey periods.

All waterbirds

The mean numbers of waterbirds counted on Vassea#éfap in 1982-90 (6-25 surveys per sector) and from
February 1998 to May 1999 (6-9 surveys per segterg similar (10,657 and 11,927 birds respectively
increase of just 12%) (Table 12). There was a 2%-2shift’ in bird numbers from Vasse estuary to
Wonnerup estuary, in that Vasse estuary bird nusntlesinged from 83% to 55% of the total and Wonnerup
estuary numbers changed from 13% to 42% of thé. tathere was little change in Malbup Creek and par
Wonnerup Inlet + Deadwater numbers. Most of therelese in Vasse estuary numbers was in sectors ‘a
(29% to 6%) and ‘b’ (32% to 16%). There was a itseumbers in sector ‘e’ (13% to 26%) of Vasseiast

and in both sectors (‘' from 1% to 5%; ‘j’ from ¥&to 37%) of Wonnerup estuary. These differencasd
similarities - should be regarded as ‘possibly ¢ative’ rather than definitive, given Bamford & Bford's
(1992) and R.P. Jaensch’s cautionary words aboeeti(® 5.8.2) about 1982-90 data.

Fewer waterbird species were recorded on Vasse-@foprfrom February 1998 to May 1999 (55 species)
than in 1982-90 (61 species) (Table 13).

There were larger changes in the number of speciesach estuary between the two periods. In 19859
species (97% of the total) were recorded in Vasteaey, whereas in 1998-99 the figure was down7#o 4

1 |t should be noted that the RAOU surveys of 198w8€e aimed principally at determining the numlzerd species of waterbirds
making use of Vasse-Wonnerup, rather than detectiagges in use. For this reason, much of the guveek was necessarily
exploratory, rather than systematic, in nature.

2 As was also the case (incomplete identification)988-2000.
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species (85%). Change was even more pronouncédoonerup estuary, where only 32 species (52% of the
total) were recorded in 1982-90 and 43 species [#@&te recorded in 1998-99.

Table 12. Comparison of mean number and percentagaterbirds observed in each sector January 3982
March 1990 (from Bamford & Bamford 1992) and Felpyuk998 — May 1999 (this stud})

Malb Wonn.
Vasse estuary ) Inlet* + Wonnerup estuary V-W
Creek ,
D'water
Periods a b e f* Total g h* i j Total Total
1982-90 6 13 21 25 - 19 7 16 6 - -
No. of
surveys
1998-99 9 9 9 9 - 6 6 9 9 - -
Mean 1982-90 3110 | 3406| 1424 92% 8865 351 29 139| 1273 1412 10657
No. of
Birds 1998-99 753 1898| 3130 740 6521 335 64 650( 4354 5007 11927
Mean 1982-90 29 32 13 9 83 3 0.3 1 12 13 100
% of
Birds | 1998-99 6 16 26 6 55 3 0.5 5 37 42 100

* Sector ‘f’ is principally the lowest reaches oktiasse estuary (where birds are numerous), batirsdtudes a small part (Vasse
estuary floodgates to Layman Road bridge) of Wamménlet (where birds are not numerous). Sectbis'lthe Deadwater plus that
part of Wonnerup Inlet that is not in sector ‘f'.

Table 13. Comparison of total number and percentdgvaterbird species observed in each sectot 982
— Mar 1990 and Feb 1998 — May 1899

Wonn.
Malb. Inlet*
Vasse estuary Creek & Wonnerup estuary V-W
D'water
Period a b e f* Total g h* i i Total Total
1982-90 6 13 21 24 - 19 7 16 6 - -
No. of
surveys
1998-99 9 9 9 9 - 6 6 9 9 - -
1982-90 43 28 37 41 59 34 17 30 18 32 61
No. of
Species
1998-99 26 26 37 39 47 19 20 36 37 43 55
1982-90 70 46 61 67 97 56 28 49 30 52 100
% of
Species
1998-99 a7 a7 67 71 85 35 36 65 67 78 100

* Sector ‘f’ is principally the lowest reaches oktiasse estuary (where birds are numerous), batirsdtudes a small part (Vasse
estuary floodgates to Layman Road bridge) of Wamménlet (where birds are not numerous). Sectbis'lthe Deadwater plus that
part of Wonnerup Inlet that is not in sector ‘f'.

! Adjusted by very small amounts (0-2 birds and 0%anh sector) by removal of Whistling Kite and \Hitonted Chat from 1998-
99 data as these species were not included in 30&2nveys.

2 Adjusted by small amounts (0-2 species and 0-2&aah sector) by removal of Whistling Kite and WHitented Chat from 1998-
99 data as these species were not included in 30&2nveys.

Waterbirds of the Vasse-Wonnerup Wetlands in 19882 33



Within Vasse estuary, the only marked change waseator ‘a’, with the total number of recorded spsc
decreasing from 43 to 26. This is somewhat sungrigiven that fewer surveys of this sector weralenan
1982-90 (six surveys) than in 1998-99 (nine surkelgsis clear, however, from R.P. Jaensch’s peabkon
communications of 10 & 12 October 2007, that heewtmbk a number of exhaustive surveys of this secto
within the 1982-90 period and these may have dmued to the high total (adding, for example,
Australasian Bittern, Australian Spotted Crake, 33 Crake and Long-toed Stint). It also appéram his
communications (12 Oct 07; see ‘Nankeen Night Hegalry in Section 5.8.1 above) that at least angey

of sector ‘a’ extended to the west of Ford Roaé. (autside the formal boundary of sector ‘a’) antbi
different habitat and potentially adding more specfe.g. Musk Duck, Australasian Grebe and Nankeen
Night Heron).

The largest change, in both numerical and percentagns, was an increase in the number of species
recorded in ‘j’ sector of Wonnerup estuary, fromt@&87 species.

There was a large decrease in the number of spexiesded on Malbup Creek (34 to 19). More sunafys
this sector were undertaken in 1982-90 (19 survélgah in 1998-00 (6 surveys) but, perhaps more
importantly (given that other sectors were alsovayed more often in 1982-90 than 1998-00), ‘timjaf
surveys of Malbup Creek] is critical’ (R.P. Jaensphrs. comm., 10 Oct 07). In his experience, isgec
presence on this waterbody could change very mapiihin a season.

As with mean bird numbers (above), these differenemd similarities, should be regarded as ‘pogsibl
indicative’ rather than definitive.

Individual species

Several ‘waterbird species other than shorebiriswed (Appendix 2) some similarities in distributio

between Jan 1982 — Mar 1990 and Feb 1998 — May, I888xample:

e Musk Duck: most birds were found in sectors ‘e’ dfid(lower reaches of Vasse estuary / part
Wonnerup Inlet) in both survey periods (1982-90 24868-99).

* Black Swan: most birds were in sectors ‘a’, ‘b", (broad expanses of Vasse estuary) and ‘j’ (broad
expanses of Wonnerup estuary) in both periods.

e Darter: most birds were in sectors ‘' and ‘h’ (lest reaches of Vasse estuary / Wonnerup Inlet /
Deadwater) in both periods.

* Pied Cormorant: were not recorded at any time itoss ‘a’ and ‘b’ (the broad upper and middle
reaches of Vasse estuary) in either survey penod\{ere ‘unidentified black & white cormorantsa-
grouping that could potentially contain Pied Corards).

e Great Cormorant: were not recorded at any timeeitass ‘a’, ‘b’ and ‘e’ (broad upper, middle and
lower reaches of Vasse estuary) in either surveipge

» Australian Pelican: most birds were in sectors ‘fe{lower reaches of Vasse estuary / part Wonperu
Inlet)’, ‘i’ and ‘j’ (Wonnerup estuary) in both pieds.

» Great Egret: widely scattered throughout Vasse-Véammin both survey periods.

* Australian White Ibis: widely scattered; more Isirith sector ‘a’ (west end of Vasse estuary) than in
other sectors in both periods.

e Osprey: only recorded in sectors ‘f' (lowest reacbéVasse estuary / part Wonnerup Inlet) andeXit
channel of Wonnerup estuary) in both periods.

»  Purple Swamphen: not recorded in Wonnerup esthéalhup Creek or sector ‘h’ (part Wonnerup Inlet
/ Deadwater) in both periods.

«  Dusky Moorhen: not recorded in Wonnerup estuargemtor ‘h’ (part Wonnerup Inlet / Deadwatein
both periods.

» Eurasian Coot: largest numbers recorded in seetglower broad expanse of Vasse estuary) in both
survey periods (but note also the dissimilarityhiat large numbers of coots were also recordeddtos
‘f" (lowest reaches of Vasse estuary / part Wonpehoiet) in 1982-90 and (instead) in ‘j’ (broad
expanses of Wonnerup estuary) in 1998-99.

! Note that numerous species of waterbirds, includiaders, were not recorded, i.e. apparently natgmte in sector ‘h’ (part
Wonnerup Inlet and entire Deadwater) during the2t98 and 1998-00 surveys.
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Silver Gull: widely distributed throughout the Vassstuary and Wonnerup estuary in both survey
periods.

Some ‘waterbird species other than shorebirds’ sldowery dissimilar distributions between the survey
periods, for example:

Australian Shelduck: While there was a large iasee(287 to 625) in the mean numbers counted in
sector ‘e’ (lower broad expanse of Vasse estuapmf1982-90 to 1998-99, there was an even larger
increase (92 to 599) in sector | (broad expansEsVonnerup estuary). In percentage terms, these
increases greatly exceed the concomitant increaseeian total numbers of Australian Shelduck on
Vasse-Wonnerup (995 to 1,657).

Grey Teal: While there was a large increase (16859) in the mean numbers counted in sector ‘e’
(lower broad expanse of Vasse estuary) from 198&A®98-99, there was an even larger increase (85
to 866) in sector ‘' (broad expanses of Wonnersqary). In percentage terms, these increasefiygrea
exceed the concomitant increase in mean total nismteGrey Teal on Vasse-Wonnerup (1,268 to
2,179).

Little Egret: recorded in sectors ‘a’, ‘b’ (thedad upper and middle reaches of Vasse estuary)h"f
(lowest reaches of Vasse estuary / Wonnerup Iibetadwater) and ‘i’ (Wonnerup estuary exit channel)
in 1998-99 but only in sector ‘g’ (Malbup Creek)1882-90. This apparent expansion in distributgon
coincident with a sizeable increase in Little Egrembers on Vasse-Wonnerup — and more generally in
south-western Australia - between the two surveiogds.

Several shorebird species showed some similantidstribution between Jan 1982 — Mar 1990 and-ile
1998 — May 1999 and Nov 1999 — May 2000 surveysetample:

Common Sandpiper: never recorded in sectors ‘detdbroad expanses of Vasse estuary) or ‘g’
(Malbup Creek); recorded in sectors ‘f' and ‘h’ lest reaches of Vasse estuary / Wonnerup Inlet /
Deadwater) and ‘i' (Wonnerup estuary exit chanmelall three survey periods; recorded in sector '
(broad expanses of Wonnerup estuary) in 1982-901.888-99.

Red-necked Stint; when the probability that manyhef unidentified shorebirds were stint is taketo in
account, distributions in the three survey periadsfairly similar, with most birds in the broadpexses

of the two estuaries and fewest in Malbup Creek \&fmhnerup Inlet / Deadwater. Most abundant in
sectors ‘|’ (broad expanses of Wonnerup estuargl)‘eh(middle broad expanse of Vasse estuary)lin al
three survey periods.

Black-winged Stilt: widely distributed in all thremurvey periods — except sector ‘h’ (part Wonnerup
Inlet / Deadwater) where this species has rareiylvecorded.

Banded Stilt: never recorded in sectors ‘g’ (Mallineek) and ‘h’ (part Wonnerup Inlet / Deadwater).
Red-capped Plover: when the probability that mamgentified shorebirds were Red-capped Plover is
taken into account, distributions in the three syrperiods show some similarities, with most birds
being found in the broad expanses of the two esmiar

Some shorebird species showed very dissimilaribligtons between the survey periods, for example:

Common Greenshank: widely distributed in all theeevey periods, but very many more recorded in
sectors ‘i’ and ‘J' (Wonnerup estuary) in both 1998 and 1999-00 than in 1982-90.

Wood Sandpiper: only recorded in sector ‘b’ (middiead expanse of Vasse estuhiy)1982-90; only
recorded in sectors ‘e’ (lower broad expanse ofs¥asstuary) and ‘g’ (Malbup Creek) in both 1998-99
and 1999-00.

It must be stressed that many of the similaritied differences described above might be largelgntirely
artefacts of differences in methodologies, timinmgl @overage between recent and historical survegqs
rather than reflective of real differences in madistributions of waterbirds between the two periods
Nonetheless the comparisons are useful in indiggiossibilities and informing the design of futifasse-
Wonnerup waterbird survey and monitoring programs.

1 R.P. Jaensch’s recollection (pers. comm., 10 Optdthat the Wood Sandpipers in sector ‘b’ wereprincipally in an area of
samphire and couch near where the Sabina Rivesfiait; and only on the few days/weeks when wateidevere just right'.
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6. DISCUSSION

6.1 Waterbirds on Vasse-Wonnerup from 1981-1990 to 1998-2000

It is apparent from the 1998-2000 data that, a dieca more on from the RAOU surveys of 1981-90, as
reported in Bamford & Bamford (1992) and Jaensd®8{), Vasse-Wonnerup remained one of the most
important waterbird habitats in Western Austral@nly four other wetlands in south-western Austrdlave
maximum counts higher than the 37,446 recorded ass®-Wonnerup in December 1998. These are Peel-
Harvey Estuary (150,525 waterbirds in 1976-77, L&rfeearson 2002), Lake Muir (51,613 in March 1989,
Halseet al. 1990), Culham Inlet (an estimate of 44,000 Ban8&til in October 1986, ANCA 1996) and
Dumbleyung Lake (40,440 in March 1987, Jaensch &¥&st 1988).

The ‘minimum numbef (43,386) of waterbirds that made use of Vasse-Wnum at some time during
1998-99 is also comparable with the minimum nun{dd;939) that made use of Peel-Harvey Estuaryen th
same year (Lanet al. 2002a), though it is somewhat to substantially lotwan the corresponding Peel-
Harvey figures of 60,562 in 1996-97 (Lageal.2002b) and 176,244 in 1976-77 (Lane & Pearson 200R)
making these comparisons it is worth noting thatlfarvey Estuary, c. 110 km to the north, is ctifes
the area of Vasse-Wonnerup (12,500 ha versus ch&5ANCA 1996).

The mean number of waterbirds counted on Vasse-¥fapnin the current study (Feb 1998 - May 1999)
was somewhat (12%) higher than the mean of preip882-90) Vasse-Wonnerup surveys. This change
comprised a modest (26%) decrease in the mean munb€asse estuary and a large (255%) increase on
Wonnerup estuary. Because of substantial differemeemethodologies, coverage and timing of surveys
between the two periods, these differences in nmeanbers counted might, to some extent at least, be
statistical artefacts and not truly reflective e differences (if any exist) in waterbird numbarsd, in
particular, distributions on Vasse-Wonnerup. Aldee 1998-99 survey period was relatively shortaeg

real differences, if they exist, might simply bdéleetive of normal year-to-year variations rathiear longer
term change. The apparent shift in distributiobiodis within Vasse-Wonnerup should therefore lyareed

as possibly indicative of changes in habitat awditg and or suitability, rather than as cleardmmce that
such change has occurred. However, given the elsatigat have occurred to Vasse estuary water flow
management since 1988, further more-detailed imgatiin of distributional data is warranted, withist
issue as a principal focus.

The number of waterbird species (61) recorded oss®aVonnerup during 1998-00 is less than numbers
previously reported by Bamford & Bamford (1992)edsch (1987), ANCA (1996) and Lane (1997a) (68,
77, 78 and 84 species respectively). That the -D@BBumber is lower is to be expected as waterkards
highly mobile and lists for individual wetlands tgplly grow as more survey effort is expentie®ome of
those previously reported are vagrant, irruptiveserretive species that have only been recordedresult

of chance events or considerable survey effort.

6.2 Species warranting further attention

Comparison of highest counts, second highest cpatts of individual species suggests that furthere-
detailed consideration and or investigation of mber of waterbird species is warranted, as follows.

» Closer examination of historical Vasse-Wonnerupdatwarranted to determine the precise locations
where Blue-billed DuckOxyura australis Pink-eared DuckMalacorhynchus membranaceuSyreat
CormorantPhalacrocorax carboand Nankeen Night HeroNycticorax caledonicusvere found in
earlier survey periods and whether these locatizere adequately surveyed in other periods, inctydin
1998-99.

» Careful re-examination of all historical recordsfafstralasian GrebeBachybaptus novaehollandiaa
Vasse-Wonnerup is warranted as previous high caretprobably erroneous.

1 The ‘minimum number is the sum of the maximum dooineach species in the given time period. leexts the highest number of
waterbirds (all species) counted in any single syirbecause different species peak in numberdfatatit times of the year.

2 As evidenced by the fact that an additional sevaterhbird species were recorded during visits tos€a&’onnerup during the 1998-
2000 survey period that were not part of the forsuaey program (see Appendix 6 for details).
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* Many ‘unidentified black & white cormorants’, pegsincluding Pied Cormorants, were counted in
1998-99. The 1998-99 counts of Pied Cormordtitalacrocorax variuswere exceeded by many
historical counts. Future surveys should thereftire at identifying all black & white cormorants to
species, so that more-accurate counts of Pied Gantsare achieved.

» The Great Egrefirdea albais a conspicuous, easily surveyed species of waterbhe 1998-99 count
data indicates a sizeable decrease in numbers sartier surveys. Concern has been expressein th
past about the level of threats to egret breedaignies in south-western Australia, including ngarb
McCarley's (Ludlow) Swamp. The current status hif tspecies in south-western Australia warrants
investigation. Current threats and necessary riahactions need to be identified.

» The lower numbers of Blue-billed DudBxyura australis Great CormoranPhalacrocorax carbcand
Curlew Sandpipe€alidris ferrugineathat were counted in 1998-2000 add weight to corcthat these
three species are also in local or wider declifidhey also warrant action to determine their current
status, the specific threats they face and remadtains needed.

» Single individuals of Australasian BittefBotaurus poiciloptilus(a rare breeding species in south-
western Australia)Gallinago Snipe (probably Pin-tailed Snipgallinago stenuraa rare vagrant to
Australia with breeding grounds in Russia) and Aalistn Painted Snip&ostratula australifrare in
south-western Australia, uncommon breeding spenie®rthern and eastern Australia) were recorded,
each on one occasion only, all in western and ak¥tisse estuary, and only during the 1985-87 surve
period. None were recorded in 1998-00. The peelcisations where these birds were found, and other
similar habitats in sectors ‘a’ and ‘b’ at leastpsld be thoroughly searched in future surveys diate
these species.

» Baillon’s CrakePorzana pusilla Australian Spotted Crake. flumineaand Spotless Crak®. tabuensis
are secretive species, easily overlooked. Zere, amd zero respectively were recorded on Vasse-
Wonnerup in 1998-99. Although numbers previousigorded have also been low (one, five and two
respectively), past records should be examinedeterthine precisely where and when these birds were
found. These and perhaps other prospective sitedcsbe thoroughly searched in future surveys aimed
at these species. Similar comments apply to then@lous Reed-Warblécrocephalus stentorewsd
Little GrassbirdMegalurus gramineystwo species which, unless calling, can also Is#lyeemissed in
generalised waterbird surveys.

» Substantially fewer Wood Sandpipé&ringa glareola(seven) and Long-toed Sti@alidris subminuta
(zerd), and somewhat fewer Sharp-tailed Sandp@edidris acuminata(c. 800), were counted in 1998-
00 than in previous surveys. Past records shoeléxamined to determine exactly where and when
these migrant shorebirds have previously been decbon Vasse-Wonnerup. The most significant of
these locations should always be included in fusueveys aimed at these species. Further surveys
aimed specifically at these species are warranted.

6.3 Ramsar Status of Vasse-Wonnerup

In 1990, the Vasse-Wonnerup wetlands system wslless a Wetland of International Importance urtider
Ramsar Convention. At that time, Vasse-Wonneruptheefollowing two Ramsar Criteria (note that tesi
need only meet one Ramsar Criterion to be elidimdisting).

3a. It regularly supports 20,000 waterfowl.

3c. Where data on populations are available, tilegty supports 1% of the individuals in a popdati
of one species or subspecies of waterfowl.

Since listing in 1990, the Ramsar Criteria havenbégther developed and re-numbered by Ramsar
Conferences of Contracting Parties. The currenivadents (Ramsar Convention Secretariat 2007hef t
above Criteria are as follows.

5. It regularly supports 20,000 or more waterbirds.

6. It regularly supports 1% of the individuals ip@pulation of one species or subspecies of waterbi

! Though note that this species was recorded on Ndallveek in February 1999 during a visit to VasseaWésup that was not part
of the formal 1998-2000 survey program (see Appefidor details).
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Of interest in the context of this report is whetbe not Vasse-Wonnerup continued to meet Ramsiser@r
5 and 6 in 1998-2000. Before addressing thesetiquest is necessary to consider how the wordutady’
should be interpreted.

Rose & Scott (1997) suggested (with the implicatioait this approach should be applied where sutistan
data sets exist) use of five-year averages of dnmaima in waterbird numbers for determining wieetthe
relevant levels (20,000 birds or 1% of populatioogur ‘regularly’. The Ramsar Convention Burea®0@)
supported this approach and also suggested anatlter based on numbers counted in at least twdstluif
seasons for which data are available. Importattiy,Bureau has also recognised that situatiorst éxig.
drought refuges or difficulty in obtaining data) eve data collected over shorter time periods may be
acceptable for determining a wetland’s importarmrenaterbirds.

In relation to nomination of Western Australian katls for listing under the Ramsar Convention, Sele®:
Watkins (1999) took the following approach.

‘In regard to criterion [5], the existence of rélia counts of 20,000 waterbirds, or highest counts
(during one year) of individual species which sun20,000 waterbirds, in at least several of the pas
25 years and with no clear evidence of recent deéh numbers, was considered an adequate basis
for criterion [5] to be met. Where few surveys hmbn conducted at the site but there was evidence
of recurrence in at least several of the past 2Bsyef the wetland conditions that had on at least
occasion supported 20,000 waterbirds, the critevias considered met (especially if the highest
numbers were well in excess of 20,000 waterbirdy,¥0,000)".

‘In testing against [criterion 6], it was decidddht there should be no clear evidence of receringdec
in numbers to below the 1% level.

The present authors support the approach takeadnsdh & Watkins (1999) and have applied this tes¢a
Wonnerup as follows.

Ramsar Criterion 5 (‘More than 20,000 waterbirds’)

It is clear from the results of the surveys repbr®ove that Vasse-Wonnerup supported more th&9@0,
waterbirds in 1998-99. At least 43,386 waterbirdsle use of Vasse-Wonnerup at some time during-1998
99, 37,446 waterbirds were counted in December 38@320,375 were counted in January 1999.

The maximum (1998-00) count of 37,446 waterbirdDacember 1998 exceeded all twelve, ‘substantially
complete’, 1984-1990, RAOU counts reported by Barthf®& Bamford (1992), the five highest of which
were 29,957 (Jan 1988), 28,977 (Dec 1987), 28,B&L (1986), 26,457 (Jan 1989) and 17,482 (Dec 1987),
and the January 1986 count of c. 33,000 birds &&eh987) which is the highest of all previous dsun

On this basis it is concluded that, in 1998-99, séa¥/onnerup continued to meet Ramsar Criterion 5
(formerly 3a) for inclusion in the List of Wetland§ International Importance.

Ramsar Criterion 6 (‘More than 1% of populatioracfpecies’)

‘One percent of population’ levels have been ptielis (Wetlands International 2006or 44 of the 61
waterbird species recorded on Vasse-Wonnerup dur@@-00. These species are listed in Appendix 5,
together with their respective maximum 1998-00 ¢s@amd 1% levels.

Five species, Australian Shelduck, AustralasianvBles, Black-winged Stilt, Red-necked Avocet andiRe
capped Plover, had maximum 1998-00 Vasse-Wonnevupts that were greater than their respective 1%
levels (Table 14).

The respective 1% levels of four of the five spsa Table 14 have also been exceeded by threeomer m
counts from the periods 1984-90 (Bamford & Bamf@B92), 1981-85 and 1985-87 (Jaensch 1987) (Table

1 n order to ensure international comparability, €acting Parties to the Ramsar Convention have heged (see Ramsar

‘Strategic Framework for the List of Wetlands ofédmational Importance, edition 2006’) to use titerinational population estimates
and 1% thresholds published and updated every yle@ms by Wetlands International as the basisvaluating sites against the 1%
Criterion.
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15). However, the 1% level of the fifth speciegedRtapped Plover, has not been exceeded by anippsev
counts and was only marginally exceeded by the T@B&aximum count. Note also that while the 1%
levels (1,600 and 1,800 birds respectively) for rBttailed and Curlew Sandpiper have previously been
exceeded (highest counts of 2,300 and 2,500 biedpectively; see Table 11) these counts have not
previously been recognised as a basis for listfrthe Site and these species’ 1% levels were neded in

the 1998-00 surveys.

Table 14. Species with maximum 1998-2000 Vasse+wurp counts exceeding ‘1% of population’ levels.

Species Maximum Vasse-| One Percent Level of Distribution of relevant
Wonnerup count in relevant population
1998-00 population (Wetlands International 2006)

Australian Shelduck c. 4000 (Dec 1998) 2400 SW #alist
Australasian Shoveler 355 (Apr 199B) 1P0 SW Augtral
Black-winged Stilt 3494 (Jan 2000) 3000 SE Asia stfalasia
Red-necked Avocet 2000 (Dec 1998) 1100 Australia
Red-capped Plover 998 (Feb 1999) 950 Australia

Table 15. Comparison of ‘1% of population’ levelgharecent (1998-2000) and historical (1981-90) 84as
Wonnerup count dat&Counts that exceed relevant species 1% levelsta@ed green.

Wetlands This
Data Source International Bamford & Bamford 1992 Jaensch 1987
Paper
2006
Period of Survey Current 98-00 1984-90 81-85| 85-87
Count Ranking 1% Level P 1 o 3d 4 5 6" 1t 1t
Australian Shelduck 240C| c.400(| 453€¢| 295¢| 260C| 2372 187%| 149¢ 1872 256¢
Australasian Shovel 12C 35¢E 71€ 35C 264 26C 20C 50 50 50C
Black-winged Stilt 300( 3494 400C| 360C| 2854 200C| 1394 100C 275C| 500C
Red-necked Avocet 110C 200C| 200C|{ 170z 130C 99t 95C 45C 74C| 400C
Red-capped Plover 95C 99¢ 78t 56(C 38:¢ 324 10C 35 78% 40C

On the basis of the above it is concluded thaheatime of most recent surveys (1998-00), VasseiWoup
continued to regularly support 1% of the relevaati®ar populations of foliwaterbird species (Australian
Shelduck, Australasian Shoveler, Black-winged tiid Red-necked Avocet) and therefore continued to
meet Ramsar Criterion 6 for inclusion in the List\Wetlands of International Importance. At the éim
(1990) of initial nomination and Ramsar listing \6dsse-Wonnerup, only two species (Black-wingedt Stil
and Red-necked Avocet) were identified as meetirg 1% criterion (Government of Western Australia
1990). Australian Shelduck and Australasian Shevelere not so identified due to the non-existeoice
relevant population estimates for those specidsaatime.
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APPENDIX 1. Species and numbers of waterbirds couetl, by smallest survey sector, in the 1998-
2000 Vasse-Wonnerup surveys.

This Appendix (A3, 18pp) is available from the mijmal author on request. It includes raw data ftbm
Lower Vasse River Wetlands, adjacent to the maidysarea of this report.

APPENDIX 2. Comparison by means (averages) of watbkird use of Vasse-Wonnerup survey sectors
in 1982-90 and 1998-2000.

This Appendix (A4, 19pp) is also available from tirencipal author on request.

APPENDIX 3. Breeding waterbirds on Vasse-Wonnerupri 1998-2000.

The following evidence of waterbird breeding adjivivas recorded during the 1998-2000 Vasse-Wonnerup
waterbird surveys.

Black Swan Cygnus atratus

On 29 Dec 98, JL recorded nine Class | (i.e. egticevered with down feathers) cygnets in 2 or 8duls
(i.e. broods of 3, 3, 3 or 3, 6 cygnets — not gaesio discern) in sector ‘f(S)’ of Vasse estuand @ne brood

of five Class | and one brood of six Class Il (patbwny, part contour-feathered) cygnets in theteraspart

of Malbup Creek (sector ‘g(W)"). JL also recorded 29 Dec 98 low numbers (tens) of Class | cygirets
sector ‘e’ of Vasse estuary, from both the AbbaeRimouth and the Rushleigh Rd. access points. €Som
downy cygnets’ were observed by JL in sector ‘j({@)Wonnerup estuary on 30 Dec 98.

Pacific Black Duck Anas superciliosa

On 29 Dec 98, JL recorded one adult with one Qlasgkling upstream of the Vasse estuary floodgétes
in the NE part of sector ‘f(N1)") and one adult lwitine Class | ducklings on the Vasse estuarydennel
near Ballarat Rd (also in sector ‘f(N1)’).

Grey Teal Anas gracilis

On 29 Dec 98, JL saw two adults with six small €lhsglucklings upstream of the Vasse estuary floteiga
(i.e. in the NE part of sector ‘f(N1)") and 2 adulith 8 Class Il ducklings on the Vasse estuailyahannel
near Ballarat Rd (also in sector ‘f(N1)’).

Hardhead Aythya australis

JL saw one adult with 2 small Class | ducklingdl ¢fing’) in sector ‘e’ of Vasse estuary (from Bhleigh
Rd. access) on 29 Dec 98.

Red-capped PloverCharadrius ruficapillus

Two ‘juvenile downy chicks only a few days old’ veeseen by AC in the western part of Malbup Creek
(sector ‘g(W)’) on 29 Dec 99.

Black-fronted Dotterel Elseyornis melanops

AC found on 27 Apr 99 ‘one nest with one egg gittom a low rock surrounded by shallow water, 3 ggetr
from water’'s edge and 4 metres from edge of sarapbid metres east of Vasse East water level recorde
[i.e. in sector ‘e’ of Vasse estuary]'.

Notes

1. AC=A.G. Clarke, JL=J.A K. Lane.

2. The numbers of cygnets and ducklings listedhia Appendix are not included in any other AppeasdjcTables
or Figures of this report.

3. Note that one additional species, the Purplengaen, was recorded breeding in sector ‘a’ of Vasseary

during an additional visit that was not part of fhemal survey program. See Appendix 6 for details
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APPENDIX 4. 1998-2000 Vasse-Wonnerup waterbird suey program.
AREA OF Feb Mar | Apr Dec | Jan Feb Mar | Apr May | Nov | Dec | Jan Feb | Mar
SURVEY 98 98 98 98 99 99 99 99 99 99 99 00 00 00
Vasse estuary
29 | o7
a(Ww) GP+ 29 22
JL 24 24 27 28 23 25 29
25AC (28 AC| JL AC AC AC AC AC AC+ | %o AC+ | e
E 27 GP JL
a(E) 29 | AC
GP 27 22
b(W)
AC 29 AC+ | 29
24 24 27 28 23 25
BDACI25ACI2BACI o9 1 57 |ac |Aac |ac |ac |ac [AS* | ac | b | ACH
b(E) P | ac GP (+24 | JL
AC)
d 29 27 24 24 27 28 23 29 25 22 29
GP AC AC AC AC AC AC AC AC JL JL
27
e(W) 29 22
29 JL 24 24 27 28 23 25 29
2DAC125ACI28ACH 5 71 ac |AC |Ac [Ac |Aac [ ASt [ ac | At | ac
e(N) GP JL
JL
22
£(N1) 29 27 24 24 27 28 23 29 25 AC 31
JL JL AC AC AC AC AC AC AC (+24 | AC
AC)
W) 25AC 125AC| 28 ACI g 27 24 24 27 28 23 29 25 22 29
GP AC AC AC AC AC AC AC AC JL JL
#s) 29 27 24 24 27 28 23 29 25 22 29
JL JL AC AC AC AC AC AC AC AC AC
Wonnerup
estuary
. 30 28 25 25 28 29 24 29 27 23 30
: 26 AC |25 AC | 29 AC GP AC AC AC AC AC AC AC AC AC AC
23 30
. 28 25 25 28 29 24 29 27
I©) 29 AC AC |Ac |ac |ac |ac |ac |ac |Ac ?EJ' 'JAF
GP 28 25 25 28 29 24 29 27 23 30
W) 26AC125ACI29AC | 30 | ac |Ac |ac |ac |ac |Aac |ac | ac Il
JL+ 23 30
. 28 25 25 28 29 24 29 27
I(E) 2WACIGP |y lac |ac |ac |ac |[Aac [Ac [ac [ACH | ACH
30 JL JL
Malbup Creek
29 27 25 24 27 28 24 25 22 29
g(W) JL JL AC AC AC AC AC AC AC JL JL
) 30 28 25 24 28 29 24 29 27 23 30
9 JL JL AC AC AC AC AC AC AC JL JL
Wonnerup
Inlet
f(N2) 30 28 25 25 28 29 24 30 27 23 i .
JL AC AC AC AC AC AC AC AC AC Jf
h(W) 30 28 25 25 28 29 24 30 27 23 i ;
JL AC AC AC AC AC AC AC AC AC Jf
Deadwater
h(E) 30 28 25 25 28 29 24 30 27 23 30
JL JL AC AC AC AC AC AC AC AC | AC
Lower Vasse
R. Wetlands
Ford Rd 29 27 24 24 27 28 29 25+2 | 22 29
GP | JL AC AC AC AC AC 8AC | JL AC
Peel Cove 29 27 24 24 27 28 22 JL
JL AC AC AC AC AC JL AC
Notes
1. Cells in the above Table contain the date onkvhach sector was surveyed and the initials opérsonnel
who conducted each survey. AC=A.G. Clarke, GP=G.Rrsom, JL=J.A.K. Lane.
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APPENDIX 5.

Maximum counts, 1% levels and relevanpopulation distributions of the 44 species of

waterbirds recorded on Vasse-Wonnerup during 199800 for which 1% levels (Wetlands
International 2006) have been published.

Species Maximum Vasse- One Percent Level Distribution of relevant
Wonnerup count in | of relevant population population®
1998-00 (Wetlands International 2006)
Musk Duck 33 250 | SW Australia
Black Swan 3,013 10,000| Australia
Australian Shelduck c. 4,000 2,400  SW Australia
Australian Wood Duck 29 10,000 SW Australia
Pacific Black Duck c. 4,750 10,00p Australia, Newifiza, Indonesia
Australasian Shoveler 355 12Q SW Australia
Grey Teal c. 9,500 20,000 Australia, New Guinea
Chestnut Teal 5 50 | SW Australia
Hardhead 51 10,000| Australia
Hoary-headed Grebe 31f7 5,000 New Zealand, Australia
Darter 21 1,000| Australia
Little Black Cormorant 325 10,000 Australia
Australian Pelican 354 10,00p Australia
Little Egret 8 1,000 Australia
Great Egret 108 1,000| Australia, S New Guinea
Australian White Ibis 279 10,000 Australia, S Newiliea
Straw-necked Ibis 562 10,000 Australia
Yellow-billed Spoonbill 151 1,000 Australia
Purple Swamphen 11 250 SW Australia
Eurasian Coot 3,57 10,000 Australia, New Zealand
Bar-tailed Godwit 2 1,700 Subspecieenzbieri
Whimbrel 1 550 | Subspeciesriegatus
Marsh Sandpiper 3 10,00p E, SE Asia, Oceania
Common Greenshank 300 1,000 E, SE Asia, Australia
Wood Sandpiper 1 1,000 E, SE Asia, Australia
Terek Sandpiper 1 500 E, SE Asia, Australia
Common Sandpiper 11 500 E & SE Asia to Oceania
Grey-tailed Tattler 2 409 Indon., Phillipines, N&uwin., Australia
Great Knot 51 3,800| SE Asia, Australia
Red Knot 39 2,200 | Subspecigsgersi
Red-necked Stint 2,51p 3,200 E India, Sri LankaASH to Aust'asia
Sharp-tailed Sandpiper c. 840 1,600 Australia, leunea, Indon., China
Curlew Sandpiper 278 1,80p E, SE Asia & Australia
Pied Oystercatcher b 110 Australia, S New Guinea, |\
Black-winged Stilt 3,494 3,000 SE Asia — Australasia
Banded Stilt 1,137 2,10 Australia
Red-necked Avocet 2,000 1,100 Australia
Pacific Golden Plover 73 1,000 E,SE Asia — Aussial& Oceania
Grey Plover 9 1,300 | E,SE Asia & Australia
Red-capped Plover 998 950 Australia
Greater Sand Plover b 1,0d0 SE Asia, Australia
Black-fronted Dotterel 1§ 16 Australia
Caspian Tern 13 1,000| Australia
Whiskered Tern 91 10,000 Australia
NOTES
1. ‘Relevant populations’ are the populations tocktthe birds of Vasse-Wonnerup belong. Some speftie
waterbirds, e.g. many species of migratory shodsbinave two or more distinct populations with tei
intermingling.
2. The five species with maximum 1998-00 Vasse-Véoap counts exceeding their respective 1% populatio

levels are shown ihold.

3. Three Hardhead and c. 30 ‘knot types’ were abin 1998-2000 during additional visits that weot part of
the formal survey program. See Appendix 6 for detai
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APPENDIX 6. Miscellaneous waterbird records during1998-2000.

The MISCELLANEOUS RECORDS below are additional to those presented in thenrhady of this report (i.e. they
do not appear elsewhere in this report). They hmen extracted from J.Lane’s field notebooks angicthe period
from 25 February 1998 (the beginning of the fimtnial survey of the 1998-2000 waterbird study) 8oApril 2000
(end of last formal survey).

Additional species
Some species listed below were recorded duringtiaddl visits to the main survey area but not dgifirogrammed

1998-00 surveys. These wefastern Curlew (one bird on 14 Mar 98Rink-eared Duck (six birds on 22 Feb 00),
Clamorous Reed Warbler(species recorded on 30 Oct 98ankeen Night Heron(up to three birds on 27-28 Dec 98,
09 Jan 99)Long-toed Stint (species recorded on 06 Feb B®l)e-billed Duck (one bird on 22 Feb 00) a@lossy lbis
(four birds on 23 Feb 00).

Higher numbers
Several species listed below were recorded in higisenbers during additional visits to the main synarea than

during programmed 1998-00 surveys. Thus the siggiep ofc. 30 ‘knot types’ [Calidris canutusor C. tenuirostri$
recorded at the mouth of Wonnerup Inlet on 11 M&rvés larger than the combined maximum counts @ &n
respectively) of these two species during prograchsueveys. Also, thd8 Hardhead on the Vasse estuary on 28 Nov 98
and on Malbup Creek on 22 Feb 00 exceeded the maxitount of one bird during programmed surveys.

Additional breeding species

One species listed below was recorded breedinghgluan additional visit to the main survey area hot during
programmed 1998-00 surveys. Thus, tuarple Swamphenswith small chicks were observed at the western @&nd
Vasse estuary, on the downstream (eastern) siflerdfRoad on 30 October 1998.

Lower Vasse River Wetlands

Two species listed below were not recorded in ttfe@nnsurvey area either during programmed surveysusing
additional visits. They were, however, recordedtenearby Lower Vasse River Wetlands (not pathefmain Vasse-
Wonnerup survey area) during additional visits ypnl These werd-reckled Duck (one bird on 06 May 98) and
Australasian Grebe (species recorded on 06 May 98 and 2 birds on 2904).

Feeding frenzies
Early morning feeding frenzies involving large nwemb of pelicans, egrets, herons, ibis, cormoramspnbills, gulls

and ducks in the lowest reaches of the Vasse amuh@/op estuaries were observed on a number of defezsed to
below (01Dec98, 27Dec98, 28Dec98, 30Dec98, 02JaBn99, 16Jan99, 27Jan99, 28Jan99).

Tagged Birds
A Banded Stilt with a yellow ‘leg flag’ (stiff plaist tab loosely fitted to the leg) was seen on tloet BSeographe

development site (adjoining northern side of Vassteary) on 10 March 1998. This was one of c. figatfess chicks
flagged by the authors at Lakes Ballard and Marniiothe Eastern Goldfields of Western Australia 893 (Lane
1996). One Great (probably) Egret with two yellomgvtags was seen near the Vasse estuary floodgat2g Dec 98.

MISCELLANEOUS RECORDS _
26 Feb 1998!Small group (20?) of Red-necked Avocet’ at Wonmeiniet mouth.

28 Feb 98 0630-0830hrs. Walked along Vasse estuary sherélom c. 100m south of Abba River mouth ‘most & th
way’ to Sabina River mouth. ‘Water’s edge did natate fringing vegetation at any point’. Recordedv8&ilGull, Black-
winged Stilt, Australian Pelican, Australian ShelduWhite-faced Heron, Great Egret, Black Swan, Gregl, Pacific
Black Duck, Pied Cormorant, Red-capped Plover, Bandidt] Whistling Kite, Red FoxXVulpes vulpeg2), Common
Greenshank, Australasian Shoveler, Hardhead (1);nRekled Avocet (20), Curlew Sandpiper, Red-neckedt,Sti
Chestnut Teal (1)'.

07 Mar 98 0616hrs. ‘Musk Duck feeding at base of pylon @steeam side of [Wonnerup estuary] floodgates. One
Tattler [presumed Grey tailed]'.

07 Mar 98: 0650-...7[<0930]hrs. ‘Vasse estuary Sabina NatuseRe accessed from Inlet Drive’. Whistling Kitg,(2
Grey Teal, Black-winged Stilt, Pacific Black Duck, #tralian Shelduck, Red-capped Plover (one flightigssk),
Black Swan, White-faced Heron, Australasian Shov@grSilver Gull'.

10 Mar 98: c. 0935-1005hrs. Port Geographe site adjoiningheon side of Vasse estuary. ‘One Banded Stilt (50m
away with binoculars) with yellow leg flag on léfty above ‘knee’ (stiff yellow plastic). This bitdhs full dark chestnut
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band and black belly patch. Dark wings. There inidely no metal band on this bird’. ‘c. 600 [Barti&tilt] ... of

which c. 95% have [chest] bands and 5% don’t. Bamdswell-defined’. ‘These birds are feeding in thim in shallow
water and damp mud on south side [before realighpleced them on the north side] of Layman Roachiexcavated
area of Port Geographe'.

11 Mar 98: 0858hrs. Wonnerup Inlet mouth. ‘StrohyV wind. Group ofc. 30 ‘knot’ types [Calidris canutusor C.
tenuirostrig at mouth’.

14 Mar 98 0645-0755hrs. ‘Vasse estuary — pool on south efdgrove of peppermintsAgonis flexuosabetween
Layman Rd and [Vasse] estuary (near beach). ‘064&astern Curlew (1), Silver Gull, Black-winged Stilt, Darter (2),
Great Egret, Yellow-billed Spoonbill, Red-necked Agg Little Pied Cormorant, Little Black Cormorantciia Black
Duck, Grey Teal, Musk Duck, Pied Cormorant, Purpda®@phen, Australian White Ibis, Australian Sheldudkite-
faced Heron, Common Greenshank, Common Sandpiper’.

14 Mar 98: 0800-...? Vasse estuary [next to pool surveyed @B285hrs on same day and referred to above]. ‘Straw-
necked lbis (32), Black Swan (3), Curlew Sandpipein@uding one with ‘coloured chest’)'.

18 Mar 98: 0644hrs. ‘Seven Australasian Shoveler ([inclufiihgnale and 3 females) roosting on slightly exjgloseid
bank in Wonnerup Inlet'.

30 Mar 98: c. 1045-1110hrs. ‘Took 64ASA photos of [flock &raw-necked Ibis on Willmott's property [paddock]
Layman Rd'.

04 Apr 98: 0650hrs. ‘Vasse estuary, south of palm, Avocet B@sse estuary south of Estuary View Dve, as viewe
from western shore]’. ‘Red-necked Avocet (c. 350dfeg in tight circle), Banded Stilt. Black-winged I§tiYellow-
billed Spoonbill (16), Silver Gull (40), Pied Cornamit (45), Australian White lbis (3), Australian ieeh (1), Hoary-
headed Grebe (115), Little Pied Cormorant (6), Comm@oeenshank (3), Musk Duck (7), White-faced HerdR)(
Great Egret, Grey Teal (230), White-fronted Chat (1)

04 Apr 98 0755hrs. ‘Vasse estuary opposite mouth of SaBivar’. ‘Swamp Harrier (1), Black Swan (19), White-
faced Heron (3), Black-winged Stilt, Australian Shaik, Grey Teal, [unidentified] egret, Pacific Bla@kck, Common
Greenshank, Chestnut Teal (1 male), Australasianed&io(1 male)’. ‘Unidentified tern’.

06 Apr 98 0742hrs. Wonnerup estuary floodgates. ‘SevenleLiRied Cormorant 0-1lm on upstream side of
[flood]gates’. ‘One adult White-bellied Sea-Eagle’.

09 Apr 98: 0705hrs. ‘One White-bellied Sea-Eagle flying oWéonnerup Inlet'.

11 Apr 98 0655-0825hrs. ‘Vasse estuary near Abba River moilack Swan, Black-winged Stilt, Great Egret, Red-
necked Avocet, Silver Gull, Grey Teal, Pacific Bldakck, Australian Shelduck, White-faced Heron, Aalsin Pelican,
Banded Stilt, Australian White Ibis, Little Pied Carmant, Common Greenshank, Whistling Kite, Straw-eeclbis’.

13 Apr 98 Vasse estuary floodgates. ‘Some, c. 5, Hoary-b@&&tebe 0-1m upstream of [flood]gates’.

18 Apr 98: 0713-...?hrs. ‘Vasse estuary, Rushleigh Rd accesd’ptlack Swan, Australian Shelduck, Red-necked
Avocet, Banded Stilt, Black-winged Stilt, Silver GU9 Red-necked Stint (several with reddish headnaod), Black-
fronted Plover, Chestnut Teal (1 male), White-fatéeton, Swamp Harrier, Yellow-billed Spoonbill, Ateasian
Shoveler, White-fronted Chat'.

25 Apr 98 0715-0915hrs. ‘Vasse estuary from Rushleigh Rdsacpeint’. ‘Australian Shelduck, Black Swan, Grey
Teal, Pacific Black Duck, Red-necked Avocet, Blackgdd Stilt, Australasian Shoveler, Little Pied Corardr
unidentified grebe (small), Yellow-billed Spoonbilvhistling Kite, Little Black Cormorant, Silver GulWhite-faced
Heron, Chestnut Teal, Red-capped Plover, Red-neclei] Banded Stilt".

02 May 98:0700-0735hrs. Vasse estuary at Estuary View DfBeey Teal (c. 350 — counted 346), Black Swan (20),
Purple Swamphen (2), Black-winged Stilt (2), PadBlack Duck (11), Hoary-headed Grebe (6), Australashoveler
(1), Common Greenshank (2), Whistling Kite (heartyprwWhite-faced Heron (2), Musk Duck (1), Swamprhier (1),
Chestnut Teal (3 males), Little Black Cormorant (1rbead), Silver Gull (1 overhead), Australian Sheldy?2),
Australian White Ibis (1), Yellow-billed Spoonb{il)'.

02 May 98: 0750-0807hrs. Wonnerup estuary floodgates. ‘Cheéskeal (1 pair on bank with 3 Grey Teal nearby

[useful for comparison]), Grey Teal (hundreds),iff@Black Duck, Australian Pelican (4), Little Pigbrmorant, Black
Swan (5), Australian White Ibis (2), Hoary-headeaglie (20), White-faced Heron (1)'.
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06 May 98 1605-...?hrs. Lower Vasse River Wetlands (PioneereLdVreckled Duck (one only; no red base to bill),
Australasian Shoveler (male and female), Pink-e@redk, Black-winged Stilt, Pacific Black Duck, Duskjoorhen,
Eurasian Coot, Black Swan, Grey Teal, Swamp HarvieHow-billed Spoonbill, Australian White Ibis, Casp Tern,
Hoary-headed Grebe, Purple Swamphen, Dakgstralasian Grebe.

13 May 98 1608-...?hrs. Vasse estuary (Estuary View DrivBJa¢ck Swan, Musk Duck, Pied Cormorant, Yellow-
billed Spoonbill, Grey Teal, Chestnut Teal (malejttie Pied Cormorant, Pacific Black Duck, Darter, &aban
Shelduck, White-faced Heron'.

22 May 98 1245-c.1330hrs. Pool (lake) on south side of grof/peppermintsAgonis flexuospbetween Layman Rd
and Vasse estuary. ‘Black Swan (12), Black-wingetl &, White-fronted Chat (c. 10), Great Egret (Thestnut Teal
(1 male), mixed Grey Teal and Pacific Black Duck ifthaGrey Teal) (450-500 based on several countdlbgnd 2+
other observers)'. ‘Water level in lake was low'.

30 Oct 98 1320- c.1350hrs. Lower Vasse River Wetlands (Rior@ove). ‘Blue-billed Duck (1 male), Grey Teal,
Pacific Black Duck, Straw-necked lbis (2), Yellowked Spoonbill (1), Eurasian Coot, Little Black Corraot, Great
Egret (one with black beak and green face), Sisal (4), Hardhead (2), Dusky Moorhen, White-fadddron (3),
Purple Swamphen (adults and one juvenile), Ausinaivhite Ibis (2), Musk Duck, Swamp Harrier (1)'.

30 Oct 98 1400-...?hrs. Lower Vasse River Wetlands (Ford Rod&distralian White Ibis (7), White-faced Heron (1),
Pacific Black Duck (1), Little Black Cormorant, Greagret, Grey Teal, Straw-necked IbRurple Swamphen(one
with 2 tiny downychicks; one with 3 tiny downy chicks, all on downstreaigtesof Ford Road), Little Pied Cormorant
(1). ‘From roof [of vehicle], in Vasse estuangl@nds in wide expanse) Australian Pelican (4)aG@ormorant (1)'.
‘Hardhead, Eurasian CodEJamorous Reed Warbler(in the bulrush), Swamp Harrier, Black Swan (anghets)'.

26 Nov 98:1300hrs. Vasse estuary floodgates. ‘Common Sandf@peDarter (1), Little Black Cormorant (1), Great
Egret (1)'. ‘All on floodgate structure’.

28 Nov 98 0650-0815hrs. Vasse estuary at Abba River ‘ené’dnoouth]. ‘Australian Pelican, Pacific Black Duféne
with all large Class Il ducklings), Black-winged $tiAustralian Shelduck, Little Pied Cormorant, Pi@drmorant,
Black Swan (large Class Il cygnet), Straw-necked, IBiey Teal, Swamp Harrier, Little Black Cormoranity& Gull,
Yellow-billed Spoonbill, White-faced Heron, unidéied grebes,Hardhead (3), Australasian Shoveler (1 male),
Australian White Ibis, Australian Wood Duck, Muski&k, Darter, Whiskered Tern'.

01 Dec 98 ¢.0530-0545hrs. Vasse estuary at Estuary VieweDiReported to JL by Tom Moore, who saw ‘a pelican
feeding frenzy (c. 40 pelicans, 15 egrets and hedwlof Silver Gulls)’ at this location. According T™ (who resides in
Estuary View Dve) this was ‘the first feeding frgrfar this summer’.

04 Dec 98:0645-...?hrs. Vasse estuary at Rushleigh Road acoass €ommon Greenshank, Australian White Ibis,
Grey Teal, Australian Shelduck, Great Egret, Bladhged Stilt (adults and juveniles), Little Pied Camant, Silver
Gull, Black Swan (medium-large downy cygnets), kitBBlack Cormorant, White-faced Heron, Australian ¢l
Eurasian Coot, Caspian Tern, Swamp Harrier, PacifaclBIDuck, Whiskered Tern, Musk Duck, Yellow-billed
Spoonbill, Australian Wood Duck (male)’.

15 Dec 98 0610hrs. ¢.200m upstream from Wonnerup estuandfjates. There were 32 egret [most or all wouldtha
been Great Egret; some would possibly have bedle Egret], 24 Yellow-billed Spoonbill and 15 Auslian Pelican.

15 Dec 98 0625hrs. Vasse estuary exit channel at Ballaraa&ubss point. ‘Three broods of 7, 4 and 2 Class Il
(different sizes) Grey Teal ducklings’.

15 Dec 98 0630 hrs. Vasse estuary at Webster Rd access (ftatigeringnumber (10,000+7?) of waterbirds, mainly
upstream’.

19 Dec 98 <0915hrs. Vasse estuary at access c. 100m séwtbba River mouth. ‘Black Swan, Australian Pelican,
Australian Shelduck, Silver Gull, Black-winged Stiacific Black Duck, Little Black Cormorant, Grey T,e&/histling
Kite, Australasian Shoveler, Australian White Ibldardhead, Great Egret, Straw-necked Ibis, Sacriegfisher,
Eurasian Coot, Musk Duck, Red-necked Avocet, Swampi¢taYellow-billed Spoonbill’.

27 Dec 98 0522-0600hrs & 0615-0645hrs. Vasse estuary flately ‘Large numbers of fish-eating birds 0-200m
upstream of [flood]gates — fishind15 Australian Pelican, c. 25 Great Egret, 3 dalistn White Ibis, 2 Yellow-billed
Spoonbill, c. 8 White-faced Heron,Nlankeen Night Heron c. 50 Silver Gull. Also c. 10 Pacific Black Ducktiv[the]
other birds. And c. 10 Little Pied Cormorant and @.Little Black Cormorant. The birds are feeding @sh] fry that
have come to very near (Lmm) the surface. Therénganerally c. 1.5cm long. They swim jerkily t@ tburface and then
descend. They are separate, not in ‘schools’. @fgest seen (1 only) was c¢. 2.5cm. They come tauface head up
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and sink tail first'. ‘Birds upstream [from the fldgates] are clearly feeding on the'friBack at Vasse estuary
floodgates at c. 0615hrs. Bird activity unchanget0®30hrs c. 40 pelicans left, flying NE towards Wderup [estuary].
Some birds may also have left earlier. One egrstzhgellow wing tags’. ‘One Little Egret landedeatge of channel
15m upstream of floodgates (Vasse) at 0643hrs. 643 left — birds still feeding on fry'.

28 Dec 98:0525-0536hrs. Vasse estuary floodgates. ‘Manystfiedding in the channel upstream of the [floodig40-
200m). Scores of Great Egret, 4+ Little Egret, esasf pelicans, scores of Silver Gull, 7 Austraghite lbis, Pacific
Black Duck (5-107?), White-faced Heron (5-107?), sak&Nankeen Night Heron 10-20? small cormorant’. ‘Situation
same as yesterday morning. Birds are feeding oggling fry — generally 1.5cm long. One was 3cm fong

28 Dec 98:0539-. Wonnerup estuary floodgates. ‘Seven pdicarGreat Egret, 1 Little Pied Cormorant<80m from
[flood]gates (upstream side)'.

28 Dec 98:0601hrs. ‘Stopped at vehicle access point c. 30fstream of Vasse [estuary] floodgates. Shoélfsy
coming to surface (tail down) but appear strondthgaMany pelicans and egrets. cc. 60 pelican+ &gret + tens of
[Silver] gulls in lagoon of property ... 50m furthepstream (south side) — feeding’.

29 Dec 98 0920hrs. Vasse estuary floodgates. ‘3 Little Rieidmorant + 1 Australian Pelican feeding 5-20m rgash
of floodgates + 2 Pacific Black Duck (1 Class | dirofgl— small — Grey Teal?)'.

30 Dec 98:0608hrs. Wonnerup estuary floodgates. ‘Many pebcaulls, cormorants, egret, feedifi@80m upstream
and more flying in as | sit and watch’.

30 Dec 980650hrs. Wonnerup Inlet mouth. ‘Took photos opfey with large fish'.

30 Dec 98 1129hrs. ‘38 Banded Plover [in paddock] aroundutar concrete water trough near (SE of) intersectif
Layman Rd and Forrest Beach Road'.

31 Dec 981420hrs. ‘One Great Egret 20m upstream [from ¥a&sduary floodgates] on SE shore is getting stésaty
of (presumably) small fry. No other birds feedimstream or downstream (except 1 Darter)’.

31 Dec 98 1440hrs. Wonnerup estuary floodgates. ‘No bitivétg upstream or downstream but there are c. élcans
resting on point c. 80m upstream’.

01 Jan 1999 0645hrs. Vasse estuary floodgates. '31 pelican$P0 Silver Gull, unidentified egret, Australigvhite
Ibis, duck, cormorant all 0-50m upstream of floaggaand feeding'.

02 Jan 99 ‘Tom Moore tells me that yesterday morning adZ30hrs there were many pelicans, egrets and fgelting
in the bay [Vasse estuary] in front of Estuary ViBnsive. Also 2-3 previous incidents like this (bt the [Vasse
estuary] exit channgln the past two weeks ...".

02 Jan 99 0643hrs. Vasse estuary floodgates. ‘Two Grey Watdd 8 small Class | ducklings. 3 White Ibis. 14cHia
Black Duck’.

02 Jan 99 0655-0705hrs. Wonnerup estuary floodgates. ‘1&6GEgret, 3 Yellow-billed Spoonbill, 7 White Ibis, 65
pelican, tens of Little Pied Cormorant, tens ofleilack Cormorant, tens of Silver Gull'.

08 Jan 99:...hrs. Wonnerup estuary floodgates. ‘Many birdgudized (took flight). Sail plane or ‘Power Glider..
[description]. Came low over Wonnerup estuary a@f ft then over Wonnerup estuary floodgates tttiog. Then
SW along coast'.

09 Jan 99 0458hrs. Wonnerup estuary floodgates. ‘Th¥emkeen Night Heronat the water’s edge on upstream side
of floodgates'.

14 Jan 99 0628-0655hrs. Wonnerup estuary floodgates. “Yeltlled Spoonbill (4), Australian Pelican (30), €at

Egret (8), Australian White Ibis (6), Little Black @oorant (c. 100), Little Pied Cormorant (c. 100)utlbno Silver
Gulls, feeding in the ‘isolated’ lagoon on NE swfeWonnerup estuary exit channel. Pink sulphur éréetin evidence
in decaying plant material at water's edge (subemygNo wind — flat calm. Water surface constafybttering’ with

very large numbers of fish fry (1-2cm) coming tofage. Very large numbers of 1-2cm pale shrimp algionming right
at the water surface (backs in the surface tensi@yOhrs. One fish c. 8cm long swam past with rmgeof water
gulping. Several more doing same thing in thislated’ lagoon. Water is black with much fine susgpeahsilt. ‘Isolated’
lagoon still connected to main [Wonnerup estuary eéhannel by its own 3m wide shallow channel’evirbirds (now
only 1 pelican and 3 Musk Duck) [upstream of floatés at 0653hrs]’. ‘100s of gulls flying in to ‘isted’ lagoon at
0655hrs’.
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15 Jan 99 ...?-0735hrs. ‘Vasse estuary south side (from actase at end of Osprey Drive)'. ‘Walked to mouth o
Sabina River. On the way there were 41 Common Greesteeding in the shallows’. “Two adult Purple $upden
and 2 juveniles_(nated beak) and 1 Dusky Moorhen in [Sabina] rivearoiel [at 0735hrs]".

16 Jan 99 0632hrs. ‘Scores of birds (gulls, cormorants,ifRa8lack Duck, pelican, heron, egret) feeding G+l10
upstream of [flood]gates’.

27 Jan 99 c. 0540hrs. Wonnerup estuary floodgates. ‘Quazk) tens of pelicans, 100+ gulls, some cormorants
Pacific Black Duck feeding voraciously in lagoon héx main [exit] channel — particularly in_ifse. the lagoon’s]
channel, which is still just connected'.

28 Jan 99 0837-0914hrs. ‘Wonnerup estuary floodgates. @ p@licans and egret etc. feeding in [Wonnerupaggtu
exit] channel 120m upstream (the whole time)'.

29 Jan 99 ...?hrs. Vasse estuary, ‘limestone reef area jaghrof the Rushleigh Rd access point’. ‘Focusseg onl
migratory shorebirds. On the reef we saw 2 Red-rib&itmt and many Red-capped Plover'.

29 Jan 99 ...?hrs. Malbup Creek (western part, from Layman R&)e were looking for Wood Sandpipers. Firstly
studied Black-fronted Dotterel (2), then Red-kneedt&el (1) and then Wood Sandpiper (1) ...".

02 Feb 99 1345-1410hrs. Vasse estuary exit channel at BalRd access point. ‘Power glider ‘ultralight’ (2ater)
overhead at c. 300 ft disturbed Little Black Cormdran

06 Feb 99 0650-0830hrs. Malbup Creek - ‘from the CALM birdleiand walking to the east from there (50nbarig-
toed Stint!, Red-necked Stint, Common Greenshank, Wood Sandpikite Ibis, Australian Pelican, White-faced
Heron, Australian Shelduck, Grey Teal, Pacific Bldalick, Black-fronted Dotterel, Australian Spotted K&raBlack
Swan, small unidentified grebe, Black-winged Stilt'.

07 May 99 ...-1430hrs. Vasse estuary, c. 100m south of Abba Rinauth. ‘Great Egret, Yellow-billed Spoonbill,
White-faced Heron, Whistling Kite, Swamp HarrieraBk-fronted Dotterel, Australian Shelduck, SilveuliGPacific
Black Duck, Straw-necked Ibis, White-fronted Chateysfeal, Black-winged Stilt, Black Swan’.

22 Feb 2000 1000-c.1120hrs. Malbup Creek (western part, sigwfrom Layman Rd). ‘One male and one female
Chestnut Teal with some Grey Teal, one nizlige-billed Duck, Pacific Black Duck, Black Swan, Straw-necked lbis,
Australian White Ibis, White-faced HeroRink-eared Duck (6), Hardhead (3), Eurasian Coot, Yellow-billed Sploill

(6), Little Pied Cormorant, Australian Shelduck’.pprox 30 Yellow-billed Spoonbill and 5 Australianhité Ibis
roosting in dead trees of Abba River (close to Mpli@reek)'. ‘Four Australian Wood Duck’. Also someosbbirds
reported in main body of this report.

22 Feb 00 1210hrs. Vasse estuary, ‘where Vasse estuargriswest’ [probably level with eastern end of SalbRiver
delta]. ‘Sixty-four White-faced Heron in one flock’

23 Feb 00 1000hrs. Wonnerup estuary (at SW end of nortleeadasin). FouGlossy Ibis

29 Mar 00: ...?hrs. Vasse estuary, ‘east of ...[kink?]". ‘55 Restked Stint - at least several are very distinatlpured
(breeding plumage) - feeding furiously’.

29 Mar 00: ...?hrs. Lower Vasse River Wetlands (Pioneer CoW).shorebirds, Chestnut Teal (one male), Osprey (1),

Australasian Grebe (2), Australian Pelican (1), Black Swan (2), PacHlack Duck, Grey Teal, Purple Swamphen,
Dusky Moorhen, Yellow-billed Spoonbill and others’.
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