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Coler photograph of Grey Teal (Anas gracilx) by A.G. Wells, AFIAP, ARPS.

The Grey Teal uas the second-most abwrdant bird on P€el-Harvey Estuary dudng 1996-97, with
numbers reaching I 3 000 in February 1997. Most uere formd on the extensive shallow feeding grormds
of south-eastern Peel-Inlet. The crey Teal travels $,idely tlroughout Australia in response to rainfall
and \\€tland conditions-
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The aims of this report are to present the data that have been collected during the frst year (1996-97) of
waterbird surveys following conshuction ofthe Channel and, to the extent possible with one year of
data, address the project aims.

3. PROJECTDESIGN
Opening of the Dawewille Charmel had the potential to affect the suitability of Peel-Hawey for use by
waterbirds in a number of ways. The number of high tide roost sites, some of ufiich are sand cays or
low islets, could be reduced by an increase in tide heights. Higher tides could also cause flooding of
pelican nesting grounds and the death of fringing vegetation used by *aterbirds for feeding, refuge,
roosting and breeding. Changes in the estuary's salinity rcgime, *ten combined with an increase in
tide heights, could also contribute to the death ofvegetation. lncreased tide heights, particularly during
surnmer, could r€sult in an increase in disturbance, by permitting human access to important waterbfud
feeding and loafing areas that uere Feviously too shallow for boats. Altered \Jvater levels, salinities and
circulation pattems could also have largely unpredictable effects on the food webs supporting the
estuary's waterbird populations. Cl€arly most if not all species could be affected in some uay (some
perhaps positively) by creation of the Chamel. For this reason it was decided that comprchensive
surveys to determine use ofthe estuary by all waterbird species should be conducted.

In order to establish a baseline it would have been preferable for surveys to have b€en conducted for at
least two yeals immediately pdor to the Channel being opened. This, howwer, rlas not achiwable. The
only baseline data on watsIbird use of the entir€ estuary come from comprehensive suxveys undertaken
by the principal author (JL), with assistanc€ from one of the co-aulhors (cP), in the mid-1970s. These
surveys could be rspeated precisely as ful1 details of survey methodologies, routes, times etc. had b€en
recorded and the same personnel were available. It vvas therefore decided to rep€at the 1976-77 suweys
during two ofthe five years programmed for post-Channel monitodng.

Two years of suxveys w€re planned in order to obtain an indication of year-to-year variability in
\a"terbird numb€rs and dislribution. Post-Channel years three and five (199G97 & 1998-99) \ ere
chosen as it uas considqed likely that at least some of the efects of the Charmel would take several
years to be expressed. Whercas in 1976-'17 srx surveys \.lere conducted at two monthly irtervals fiom
August 1976 onwards, in 1996-97 and 199&99 this was not possible, due to other demands on staff
time. For this reason the 1.99G9"1 and 199&99 surveys were limited to October, December and
February. These months were chosen because both total waterbird nunbers and the nunbsr of species,
particularly oftransequatodal migants, \}€re expected to be geatest at this time ofthe year.

4, STUDYAREA
The study area was the entire Peel-Harvey Estuary (area c. 136 km'z, shorelile length c. 75 km)
including open waters, shallows, tidal flats, tidal marshes and shoreiines @igure 1). The delta and
lower reaches ofthe Harvey River were also included.

METHODOLOGY

Waterbird Species
Species t)?ically regarded as waterbirds include swans, ducks, grebes, connorants, pelicans, herons,
egrets, ibis, spoonbills, waterhens, sandpipers, stilts, plovers, gulls and tems (Rose & Scott 1997).
However, sweral other bird species that are not ahvays regarded as waterbirds make substantial use of
estuarine and other u€tland habitats in south-westem Australia. These are the Ospley, Whistling Kite,
White-bellied Sea-Eagle, Swamp Harrier, White-fronted Chat and Little Grassbird. For the purposes of
this shrdy, th€se species were included. This approach is consistent with the suggestions ofRose & Scott
fD4).
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the estuary, the iarge nurnber (potentially) and sprcad ofbirds and the relative di{ficul{ (compared u,ith
pelicans) of seeing the birds against the darkness of the shallows, most of *hich u€re covered by
abundant submerged aquatic plants. Instead, the s\4ans of Peel Inlet were suweyed by boat, this being a
3.5 metre, flat-bottomed punt with 15 horsepower outboard motor operated by a single observer.

On the second day, a survey ras made by boat of the numbers and distdbutions ofall waterbird species
from the old N4andurah TraIIic Bridge downsheam to the ocean moutl (sector I of Figure 2).
Waterbirds on the north-eastem side of Peel Inlet upstream from the same bridge to the mouth of the
Serpentine River (sectors 2a and 3), including Creery and Chamel Islands and the Creery ma6hes, were
also surveyed on day twq by boat and on foot.

On day thee, all waterbirds on the north-w€stsm side of Peel Inlet, from the old Mandurah Traffic
Bddge to Ward Point (s€ctors 2b and 4), including Bormdary Island and the samphie islaods to th€ w€st
of Channel Island, were surveyed by boat and on foot. Note that Boundary Island is an artificial island
constructed in 1987 @szczola, J. 1998, pers. comm.), ten years after the 1976-77 waterbird surveys.

On day foru, all waterbirds on the shorcline and the irmer and middle shallows of the eastern and
southern side of Peel Inlet, from the artificial lagoon adjoining Yunderup Canals to the west side of
Robert Bay (imer and middle sector 6), were surveyed on foot.

The \yest€m shor€line and adjacent shallows ofthe Murray River delta (sector 5), plus the middle and
outer shallows on the eastern and southern sides of Peel lnlet from Yunderup Canals to Rob€rt Bav
(middle and outer sector 6), \}€re surveyed by boat and on foot on day five.

A survey of all waterbirds at the soutlem end of llawey Estuary (from Heron Point Ford south), plus
the lower reaches and delta of the Harvey River (sector 10), was conducted by boat and on foot on day
six, the last day ofthe surveys.

In October 1996, the day two and day three surveys, minus the shoreline and shallows from Sticks
CharuIel to Ward Point and from the eastem entrance of Creery lagoon to the Serpentine River, (thus
sectors l, 2a and 2b) uere all done in one day, as in October 1976.

In February I 997, the rlestem shoreline and shallous of Harvey Estuary from Island Point to Ward Point
(sector 9) rvere surveyed by boat on day tluee, simultaneous with the suwey ofnorth-westem Peel Inlet.
On day four, the shoreline and shallous from the west side of Robert Bay to Herron Point in Hawey
Estuary (sectors 7 and 8) w€re surveyed on foot, simultaneous with the foot survey ofsouth-eastem Peel
Inlet. With these two additional surveys, almost-complete survey coverage of the shoreline and shallows
of Peel-Harvey Esh:ary rrras achieved in that survey month-

The central, deeper-water parts of Peel-Harvey were not systematically surveyed because ad-hoc srw.eys
of these waters by aircraft and boat during the mid 1970s and n 1996-9'1 showed they were generally
Iittle used by waterbirds- Waterbirds most likely to have been missed in these parts were cormorants,
small nrunbers ofgr€bes and pelicans, and ocaasional t€ms, gulls and darters.

Note that the sectoN described above wsre dehned on the basis of survey practicalities, primarily the
maxlmum area that could be thoroughly surveyed in a single day by a single obsenrer rurder varying
u.eather and tidal conditions.

On the first day of survey in October 1996, a "general air survey" rvas conducted to gain a br(xd
overvrew of bird nunb€.s and distributions prior to conducting ground surveys. This air survey was
rntended to replicate surveys conducted t*enty years previously, n 1976-77. However, the October 1996
general air sruvey did not produce worth*trile results (s€€ Appendix 9 for results and discussion).
General air surveys were therefore not conducted in subsequent survey months of 1996-97.

5.3 CountingTechniques
Whenever possiblc, birds were counted individually. This was usually achievable with flocks of tons or

Watetbnd' ofPeel.Hrnc, EstudN n 1906-97
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and then multiplied bY the number of parts. Whcre practicable this process was repeatecl t\{o or more

tnnes to improve the estimats.

Sometimes it was not possible to detsrmine thc identity of birds because they were too iar away for the

obsencr to disccrn distinguishing features. On theso occasions they werc recorded as "unidentihed

ducks unrdentif icdc('nnoranls elc.

Flving birds rvcre includcd in seclor counts cxcept for occasions \rhen they were seen flying high above

the estuarv, e.g. rising on thermals.

Because the grouid (boat and foot) sun'cys werc conducted ovcr four (October) to six (Decenber and

Fcbruar\) fuli daYs. some movem€nt of birds rmdoubtedly occurred during thc survey penods

Allo$ance $as .uade tbr this where possiblc. I)uring each day's survey a Iecord oI nental note u"s kcpt

of birds sccn passing thc obscrver, eithcr aheacl or behind, and cormt figures were adlustcd accordingly

Da\.t(}day novemcnts \\'er€ more problenratic No measwe of these nlovements !\as possible

Impressions werc gained, however, as somc previously suveyed areas werc passed on subsequent days

wlxle on thl: way to and fron oew survcy areas. surveY aleas were also "revisitcd" at thc nargins rvhen

adjoining areas rvere surveycd. On this basis, the authors have confidence that most birds present on the

estuarv dudng each survey period were not double-counted or omitted

As indicated above. Australian Pelicans were counted lrom an airqafl. with each survey of the entire

estuan taking no more than l-1.5 hours. These sruveys rvere wdertaken in the middle of'the day, rvhen

pelicans are often resting and relativ€ly few novements' cornpared with early morning or evening' are

taking place. Fiocks too large to cormt fron1 the air werc photographed and nr.mbers latel determin€d

tiom piints as described in section 5.4 For these reasons there is a high degree of confidence in the

accuracv ofthe pelican count data.

Aiso as indicated above, Black swan nurnbers on Peel Inlct were cotnted druing a single survcY by boat,

with each survey taking around 3.5 to 5 hours to compl€te. The swans of Harvey Estuary were counted

liom the air during the p€lican survey The Peel Inlet and Harvey Estuary suan surveys were

undertaken simultaneously aod during the day, \I&en swans are usually quietly grazing on aquatic plants

or rcsting with little mo\,€ment taking place Thsre is therefore a high degree of confidence in the

accuracy ofthe swan count data.

It will be seen in following scctions that none of the count data have been rormded. This is bccause thc

authors consider it more uselirl, in this frrst reporting of survcy results, to pl€sent the raw data rather

than rounded figures. Howwer, \&tlen these data are put to other uses, for example comparisons of

numbers with those of other wetlands, it is suggested that all totals be rounded to two significant figures

Thus the maximum cowrt of Red-necked stint would b€come 15,000 lather than 14,672 as showr in

Table L similarly the maximum count of Australian shelduck becomes 4,500 rather than 4,527 and the

maximum count of Australasian shovel€r becomes 500 rather than 501. Totals of 100 0r less remain

unchanged. This approach is consistent \aith that taken in Rose & Scott (1997)

The survey methodology vas not well suited to detecting secretive species of watclbirds such as cmkes

and rails (members of ihe family Rallidae). To be conhdent of locating these species an observer needs

to spend periods of l0 minutes or more quietly observing likely habitats, e g' rushbeds, from unobtruslve

positions. Alternatively, tape recordings or hunane live-trapping techniques can be used These

methods were noi employed during the 1996-97 (or 1976-77) s'rr.eys due to time constraints. lt .s

therefore quite possible, in fact higt y likely, that some birds of these tlpes we'e present though

unrecorded.

Although bird behaviours (principally feeding or roosting) were often recorded, this was not done

routineiv due to the magnitude and, at times, complexity of the survcy task Rehaviotus are theretbre

not Dresented in this report.

,|'dterbds af Peel-Haney Isttu4 lh 1996 9r
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Table l. Waterbird species and maximum numbers countod on Peel-Harvey Estuary during 1996-97.
(Scientific and common names are those of Chistidis & Boles 1994. Transequatorial migrants are

denoted by M. JAMBA species by rand CAMBA species by' t.

PODICIPEDIDAE

ANHINGIDAE

PIIAI-A.CROCORACIDAE

Family Name

ANATIDAE

Comrnon Name

Musk Drck
Black Swan
Ausrralian Shelduck
Ausrralian Wood Duck
Pacific Black Duck
Australasian Shoveler
Grey Teal
Chesinut Toal
Pink-eared Duck
Hardhead

Hoary-headed Grebe
Creqt Crested Grebe

Darter

Little Pied Cormorart
Pied C6morant
Litde Black Cormorant
Grest Cormorunt

Australian Pelican

lvhite-fac€d Herm
Litde Eget
Great Eget
Nanke€n Night Heron

Australian white Ibis
Yellow-billed Spmnbill

Osprey
Whisding Kite
White-bellied Sea-Eagle
Swamp Hamor

Purple Swamphen

Black-railed Codwit
Bar-tailod Godwit
Whimbrel
Eastem Curlew
Commor Greenshank
Terek Sandpiper
Commor Saldpiper

MarL Count

4
1052
4527

3
'749

501
126t2

I
I
9

Group and Scientific Names

Ducks & allies
Bizitm lobata
Clyrws aEatts
Tadoma ladomoides
Chenar,relta jubala
Anat superciliosa
Anas fiynchotis
Anas gracilis

M a I ac orhync hu s ne mb run a c eus
Ayl|/y awtralis

Grebcs
Po li<xephalus po lioc ephalus
Podiceps cistah.$

Darters
Anh@a elanogaster

Corlnorants
Phalcroc orm me lanoleucbs
Phalerocoraa vai s
Phalrctoc orct sulc i rosti s
Phalwocorar carbo

Pelicrrs
Pelec@t s conspici| lafus

HeruE Egrets, Bitterns
E grett a n or aeho I I andi a e
Egrelta ganetla
Ardeo alba -

Ny c ti c or at c a I e don i c us

lbiscs, Spoonbills
Threstiomis rclucca
Platalea flavipes

Ospr€y, Kite, Eagles, Harriers
Pandion haliaefi$
Hali^slur sphehltrns
Hali.Eetus Ie cogasterc
Ciras approrimans

RailE Crakes, Water hens, C-oot
Porph])io porplrynq

Sandpipers, Knots, Stint & allies
Linasa linosacJNl
Linnsa lapponicac!N1
Nuneniui phaeolns'*
Nu nctri us mada ga* ai ansi s c rM

, , c l M,-1,4,, ,."ottort!,*

Ac r iti s h-vpo I eucr:s c r M

PELECANIDAE

ARDEIDAX

THRESKIORNITHIDAE

ACCIPNRIDAE

RALLIDAE

SCOLOPACIDAE

1665
r096
1368

39

e+l

134
89

II4
I

48
I I

I
5
I
4

4

28
30'7
n
l 9

3 1 4
4

t 7
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Species Max. 1996-97
Peel-Harvey

Count

Max. 1981-92
SW Wetlands

Count

Location of Maximum 1981-92 South-
West Wetlands Count

Daner 95 45 West Corio Swamp (near Pinjarra)
Little Pied Cormorant 1665 1000 Carraburmup Swamp (near Peel lnlet)
Pied Cormorant 1096 5 1 9 Peel Inlet East & South
Little Eget 89 21 Creery Marshes @eel Inlet)
Whirnbrel l l 7 Crcery Ma6hes (Peel Inlet)
Common Greenshank 3 1 4 213 Peel Inlet East & South
Red-necked Stint t4672 10000 Alfred Cove (Swan River)
Silver Gull 4405 3500 Perry Iakes @erth)
Caspian Tern 180 60 Peel Inlet
Fairy Tem 262 102 Alfred Cove (Sr,ran River)

Fairy Tern (262).

The minimum number of identified transequato al migratory shorebirds that made use of pe€l-Harvey
Estuary dnring 199G97 was l'1,227 (Table 1). The most nunerous (more than l,0OO individuals) of
th€s€ were Red-necked stint (14,672) and sharp-tailed Sandpipo (1,285). The next most abundant
(morc than 100 individuals) wsre Common Greenshank (314), Curlew Sandpiper (313), Bar_tailed
Godwit (307) and Grey Plover (l 16). The highest single monthly cowrt of knots was 166 (including 110
unidentified to species) in December 1996 (Appendix 6). The highest counts of Great Knot and Red
Krot were 26 and 39 respectively.

The most rccent compilation ofmaxinum counts of iqdividual yat€rbird species on wetlands across the
south-uest of western Australia (Kalbani - cape Arid) is that of Jaensch, Merrifield & Raines 0993)
and covers the period 1981-92. N,l&{imum 199G97 peel-Hawey counts often sp€cies vere grcater than
those report€d by Jaensch, Merrifield & Raines (Table 2).

Table 2. The ten species with higher 1996-97 peel-Harvey counts than repcrted ficr any u€tland in
south-rl€stem Australia for the period 1981-92.

The minimrun number of individuals of bird sp€cies listed wrder JAMBA or CAMBA that made use of
Peel-Harvey Estuary during 1996-97 was 17,634 (Table l). The most numerous (more than l-OO0
individuals) of these were Red-necked stint (14,672) and sha.ptailed sandpiper (1,285). The next
most abundant (more than 100 individuals) were common creenshank (314), cullew sandpiper (313),
Bar-tailed Godwit (307), Caspian Tem (180), Grey plover ( 6), Great Egret (l 14) and Cresred Tem
(112) .

seventeen of the 60 spq:ies recorded had maximum courts of less than I 0 individuals (Table I ).

6.3 Distribution
In each of the three survey months, more waterbirds were recorded in south-eastem peel Inlet (sector 6)
than in anv other survey sector of Peel-Harvey (Appendix l). The highest number recorded in this
sector was 28,727 in December 1996. Th€ lowest number in this s€ctor was 12,3g0 in October 1996.

The surve' sectors in which waterbirds werg next most abundant were the southern end of Harvev
Estuary (sector l0) and north-central Peel Inlet (sector 2). The nurnber of waterbirds counted in sector
10 ranged Fom 1,618 in october 1996 to 13,907 in December 1996. The number counted in sector 2
ranged from 2,531 October 1996 to 4,888 in February 1997.

The most abmdant species (Red-necked stint) was most nun€ro.s in sector lo (g.009 birds in
Decernber 1996) and sector 6 (6,058 birds in December 1996). The second most abwldant species (Grey
Teal) was also most nunerous in sectors 6 and l0 (9,585 and 2,241 rcspectively, in February 1997).

t2 waterbtdr ofPeel Haney Estuary n t99697
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end of Harvey Estuary and nofil-central Peel Inlet. The first and last areas arc largely within formal
conservation reserves. The southern end of Harvey Estuary has a cons€rvation rese.ve adjoining its
eastern shore but is otherwise largely unprotected.

7.2 Impacfs of Dawesville Channel on Waterbirds
The second aim of the project that is the subject of this report is to identiry significant impacts of
construction of the Dawewille chanael on l,laterbird species, nunbers and distdbutions on peel-Harvey
Estuary. Before a proper ass€ssment can be made, it is necessary to report the results ofthe l99g-99
surveys and "baseline" surveys that taere undertak€n in 197G77. This work is proposed.

7.3 Ramsar Convention Status of pee!-Haruey Estuary
In l99Q Peel-Iturvey Estuary uas listed, jointly with Iakes Mcl,arty, Mealup and the yalgorup l,akes,
as a wetland of International Importance lmder the Ramsar convention. At that time, the estuary met
the following thre€ Ramsar criteria (note that a site need me€t only one Ramsar criterion to be eligible
for listing).

l It is a particularly good example of a specific B?e of wetland, aharactedstic ofits region.
3a. It regularly zupports 20,000 watefowl.
3c. Where data on populations are available, it regularly suppofis 1oZ of the individ,als in a

population ofone species or subspecies ofl,vaterfowl.

since listing in 1990, the Ramsar cdteda have been firrther dweloped and re-numbered by Ramsar
conferenc€s of contracting Parties. The cunent equivalents of the above criteria are as follovs.

l . It contains a repres€ntalive, rare' or uique example of a natual or near-natwal wetland tyDe
found within the appropdate biogeographic region.
It regularly supports 20,0@ or more waterbirds.
It regularly supports l% of the individuals in a population of one species or subspecies of
waterbird.

of interest in th€ context of this report is whether or not peel-Harvey Estuary continues to meet Ramsar
Criteria 5 and 6 following opening of the Dawesville Channel in April 1994. How€ver, b€fore
addressing these questions it is necessary to considef, how the Bord "regularly,' should be interpreted.

Rose & Scott (199D suggested use of five-year averages of annual maxima in waterbird numbers for
determining *trether the rel€vant levels (20,000 bnds or 1yo of population) occur ..regularly,'. The
Ramsar conventiq Bureau (2000) has supported this approach and also suggested an alternative based
on nwnbers comted in at least two thirds of seasons for ufiich data are available. Importantly, the
Bureau has also recognised that situations exist (e.g. drought reftrges or difficulty in obtaining data)
where data coll€cted over shorter time periods may b€ acceptable lor determining a \\€tland's
importance for waterbirds.

In relation to nonination of westem Australian wetlaads for listing under the Ramsar convention,
Jaensch & Watkins (1999) have recommended the following approach.

'1n regard to cdterion 3 (a), the existence of reliable counts of 20,000 waterbirds. or hishest
couts (d'ring one year) of individual species which sum to 20,000 waterbirds, rn at reast seieral
of the past 25 years and with no clear evidence of recent decline in numbers. rvas considered an
adequate basis lbr critedon 3 (a) to be met. where few swveys had been conducted at the site but
there was evidence of recurence in at least s€veral of the past 25 ],ears of the wetland conditions
that had on at least one occasion suppo ed 20,000 waterbirds, the cdtedon was considerqr met
lespecially iithe highest numbers were well in excess of20,000 uaterbirds, e.g 100,000)".

"ln testing against [critedon 3c], it was decided that there should be no clear evidence ol r€cent
decline in nurnbers to below the I o/o level".

The present authorc support the appranch rccommended by Jaensch & Watkins (1999) and have applied
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APPENDX 9. Results ofGeneral Air Survey ofOctober 1996.

On Monday 14 October 1996 a "general air survey" was conducted by JL flom 1015 to I I lll hrs in order to

replicate the general air sr.rvey conducted on wednesday 13 october 1976 from 1020-1150 hrs. Results ale

presented below

Seclor l: Cormcrant (l), Australian Pelic€n (1,2, l, l, 1), SilverGull (4, more, 15,2, l0)

Sector 2: Black Swan (2), Australian Shelduck (10, 5, 2), ducks (c50), Pied Cormorant (50), cormorant ( 100 black

& white cct'mo.ants mainly Pied, 4, 50), Ausralian Pelicaa (1, l' 2' I.4.2' 4. On Boundary Island there

were "15 young at water's edge, l0 ycung further back, 5 flying doxn fiom nest area")' egret (l)'

Yellow-billed Spoonbill (l), Silver Gull (200, 10,3, 5, 50, 100, 50' 250, 150,200' 50' l)

Sector 3: Australian Pelican (50, 5,3, 3), egret (l?, l), Silver Gull (1, 200' 15).

Sector 1: Black Swan (5, 3), ducks (10,20), cormorant (some,4, l, 300,3), Australian Pelican (25' 20' 30),

Austral ianWhitelbis(2),Red-neckedStint-sizedwaders(50),migatoryrrad€rs(300),Si lverGull(20,
20,40, 100, 50, s0, 50, 100, l ,  1,2, l ,  l ,  10).

Sector 5: Australian Shelduck (30), cormorant (5, l5), Silver Gull (80).

Sector 6: Bldck Swan (100, 10,2, 20,20,2OO, hundreds, 100, 500, hundreds, small numbers' 3'2'20,30' lo{J'

300. 100, 50), Aushalian SheldDck (l), Pacific Black Duck (unspecified), ducks (unspecified, c500

including Australian Shelduck, a f€w hundred, some, more, 20, some), gr€be (20 flying), cormorant (25,

4, 20 black & white, 100, l), Australiat Peliran Q. I, 4, l, 3, l), egtet Q ' 20' 2, 2?)' Australian wlite

lbis (2), small waders (20), waders (several hundred), Banded Stilt (c200)' Silver Gull (3, 2' 6' l0' 30'

50), tems (50 small, 2, 80 very small), Grant Peqrson with boat and telesmpe (l)

Sector 7: Grey Teal (5), cormorant (40, 3), Australian Pelica[ (4, 4, 3), Silver Gull (2, l5?)

Sector 8: Dartor (l), cormorant (15, 3), Ausr.alian Pelic€n (2, l, l, 3), egret (1), Osprey (l flfng)' waders (80)'

Si lver Gull  (10,4,6, I ,  l ,  10,20, scattered)
Sector 9: Ducks (5). Little Pied Cormorant (10), cormoraat (5, 5,3,400? Feeding), Australian Pelicsn (l' 2, l, l,

l, 4, l, 
't 

, 12, I ), €gret ( l, l, l, I ), Australian White lbis (6), whistling Kite ( l), Commcn Greenshank
(10,6,30), small waders (30), Pied Oysterc€toher (3), Silver Gull (10, unsp€cified,60' 10' 5,4), tems
( l ) .

Sectot l0: Bl^ck Swan (2, 2), Australian Shelduck (20, l0), ducks (2, 2), "flightless drcks steaming' (10; ground

suwey cn 18/10/96 .ovealed that these werc class II Aushalian Shelduck ducklings), Darter (l),

cormorant (1, 2, l0), Australiar Pelican (22, 4), egret (1, l, l, l, l, l), Yellow-billed Spo@bill (l), eget

or spoonbill (3), whistling Kite (1, 1), Silver Oull ( 1, 10.20,20, 10, 5, l0' lO, 1,20,25, t0, I )' Caspiao

Tem (l), tems (4).

The above hgures undoubtedly und€r-repressnt the number of species and birds present and should

therefore be considered minimum itgures only. Results of the ground surveys conducted during followtng

days are considered far supedor.

Wh€n conducted it 19'76-17, the general air surveys were to gain a broad overview of bird mrmbers and

distributions immediately prior to conducting ground suweys of areas where birds were usually most

numerous. The October 1996 survey r:vas considered rmsatisfactory in comparison with the 1976-77

survrJs. Two comments recorded at the time were "flew too high to see all ducks, grebe, coot" and ""not

picking the terns 1rc11". The aircraft hadtobeflownat a higher altitude due to an increase, since 1976-77,

in the number of housgs fringing the estuary. For this reason, and because the areas to be surveyed on the

growld had already beeir decided (they were to match the areas surveyed r\ 19'76-'7'l). general air sun'eys

\lere not conducted in subsequent survey months of 199G97.

Note that the single Osprey seen in sector 8 during the 14 October 1996 general air survey \\as thc only

bird of this species recorded during the entire lair and ground) October 1996 Peel-Harvev survev.
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TYPE/AREA OF SIJRVEY J ocT 1996 DEC 1996 FEB 1997

General acrial M 14, JL

Pelicans aerial M I4, JL M 9 , J L M I7 ,  JL

Swans aerial (Iarvey otrly) M 14, JL M 9 , J L M 17,  JL

Swans by boat (Peel only) M 14, GP M 9 (data missing) M I T A C

Sector 1 Tu 15, JL Su 15, JL Tu 18, JL

Sector 2a Tu 15, JL Tu 10, JL Tu 18, JL

.Sector 3 Tu 10, JL Tu 18, JL

Sector 2lt Tu 15, JL w 1r,  JL W 19, JL

Sector 4 w 11,  iL W 19, JL

Sector 9 W 19,  AC

Inner S€ctor 6 (on foot) w 16, rL Th 12, JL Th 20, JL

Sector 7 Th 20, AC

Sector 8 Th 20, AC

Outer Sector 6 (by boat) Th I7, JL F I], JL F 21, JL

Sector 5 F 13 ,  JL Su 23, JL

Sector l0 F  18 , lL Sa 14, JL Sa 22, IL

APPENDX 11. 1996-97 Peel-Harvey Estuary waterbird survey program.

Cells in the above table cqntain the day and date on uhich each sector was surveyed and initials of
the persorurel vrdo conducted each survey. AC=A.G. Clarke, GP=G.B. Pearson, JL=J.A.K. Lane.

Rows have been arranged in chronological order to show the standard sequence of survey.

See section 5.2 ofthis report for descriptions ofthe Types and Areas of survey.

NOTES

1

2.

3 .
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