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1 FINAL REPORT

1.1 INTRODUCTION

This report details the outcomes and deliveraldégesed on completion of the federally
funded project “Nomination and improved documeptatf nationally important
wetlands in under-represented IBRA regions in WHiis project was funded by
Environment Australia (now the Department of Enmireent, Water, Heritage and the
Arts — DEWHA) under the Rivercare Program (Natioc@inponent of the second phase
of the Natural Heritage TrustGonservation of Internationally and Nationally Inrtamt
Wetland$. The format of this final report follows the foatvequired by Section J
(Records and Reporting Requirements) of the prdjecttract between the Western
Australian Department of Conservation and Land Manaent and Environment
Australia, commenced in 2003.

Section 1.2 of this report details the outcomeseaehl for each of the six milestones
identified in Table 1 of the project contract. $ectl.3 provides comments on the
appropriateness of the approaches used in theagexweht and implementation of the
project. Section 1.4 assesses the degree to wiegbroject met its stated objectives and
section 1.5 examines the transferability of theragphes used for this project.

1.2 OUTCOMES

(Contract Reporting Item 1.1: The degree to whihgroject has achieved the outcomes referred
to in Table 1 of the Contract, the Table of Milests. Discuss each separately)

At completion of the project the following outpusd outcomes towards the nomination
and improved documentation of nationally importaetlands in under-represented
IBRA regions in WA have been achieved:

1.2.1 Review of Directory coverage and existing sitdescriptions

- The current representation of nationally impartaatlands in WA was
tabulated by IBRA region and mapped to allow aegevof Directory
coverage which enabled both the definition andtifleation of under-
represented IBRA regions to be made (those withtlesn 4 existing
sites), and subsequently a comparative, subjeatisessment of the
adequacy of existing site descriptions within theer-represented IBRA
regions was undertaken. The following fifteen IBRAions, containing a
total of 27 existing Directory sites, were deteredrio be under-
represented:

Hampton
Nullabor
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Ord-Victoria Plains
Central Ranges
Great Victoria Desert
Tanami

Coolgardie

Gibson Desert

Little Sandy Desert
Yalgoo

Mallee

Central Kimberley
Geraldton Sandplains
Gascoyne

Northern Kimberley

1.2.2 Collation of recent reports and publicationssite maps, aerial
photographs and satellite images

A thorough search of all published and grey éitere relating to wetlands
within under-represented IBRA regions was complefdidpotentially
useful literature was obtained, catalogued ancevesdl. This work
resulted in the identification of a total of 119tl@ed sites within the 15
under-represented IBRA regions for further invesimn.

A spreadsheet compiling all known information aefitrences relating to
potential nationally important wetland sites in andepresented IBRA
regions was created. The spreadsheet included faélchformation
relating to Directory listing, including ecologicahlues, significance
against the Directory criteria and information telg to tenure, threats
and conservation measures taken. This allowedyfiematic planning of
a field programme for acquisition of new data taretcterise the
ecological values of the most promising potentekirectory sites for
which there was no or very limited information @mily available.

Aerial photographs and site maps were obtaindduard to plan the
fieldwork program.

1.2.3 Contacting and interviewing site managers andthers with substantial
relevant knowledge

Site managers and others, particularly wetlamdoggsts and naturalists,
with substantial relevant knowledge about wetlaystesns within each of
the under-represented IBRA regions were contactddraerviewed.
Because there has been relatively little sciensificly of wetlands in the
under-represented IBRA regions, most informatiooudlpotentially
important new wetland sites was provided by Depantnof Conservation
and Land Management (CALM, now the Department ofittnment and
Conservation, DEC) regional nature conservatiofi, SS&ALM (now

DEC) Science Division staff, private landholders gastoral
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leaseholders, members of the Western AustraliaorbliEt’'s Club and
local nature-based tour operators.

1.2.4 Collection of field data and specimens, datmnalysis and specialist
taxonomic identifications

Aerial surveys were undertaken during 2004 testigate the waterbird
values and habitat quality of potentially importamtlands within the
Ord-Victoria Plain and Tanami IBRA regions (Sture€k, Wolfe Creek
Crater, Lake Willson, Slatey Creek, Lewis CreekwlseCreek Floodout
and Lake Gregory), Great Victoria Desert (Lake Mgwal — in response to
reports of very large numbers of Banded Stilt) tiedYalgoo IBRA
region (scouting for potential new sites and cheglaxisting sites
including Lakes Moore and Mongers, Thundelarra uigrSwamp,
Wagga Wagga Salt Lake, Yalgoo Salt Lake, Green®igér Pools,
Billilly Claypan).

During 2004, field data and specimens were ctdtkérom four potential
Directory sites within the Mallee IBRA region (Hasrhake; Harris Lake;
unnamed lake near Harris Lake; Bunningonia Spritvg),large potential
sites in the Hampton IBRA region (ten rockholedlmsaHampton Scarp
between Cocklebiddy and Madura; Twilight Cove Wedls), two
potential sites in the Nullarbor IBRA region (Dueknd Arubiddy
Station; Lake Boonderoo), four sites in the Yal¢®BA region (large salt
lake south of the Yalgoo townsite, Geeloo Claygameenough River
Pools, Billilly Claypan), and six potential and sting sites within the
Little Sandy Desert IBRA region (Lake Disappointeand rockholes
within Terrace Hill, Durba Springs, Calvert Rangésnstance Headland
and the Carnarvon Ranges). Western Australian Depat of
Environment and Conservation, Science Divisiorff stho were involved
in the collection of field data were Alan Clarkall BAuir and Grant
Pearson.

All data was collected using a protocol thataagistent with all other
current and recent Department of Conservation amtl IManagement
wetland sampling and analysis procedures to al@vttfe maximum
transferability and interpretation of data.

During the field programme, a large number ofagpinvertebrate
collections were made from five, geographicallytatis IBRA regions
(NUL, HAM, MAL, YAL and LSD) and these have undergo
identification by CALM (now DEC) technical officeesnd research
scientists, and independent taxonomic speciali$ts.results of the
identifications have assisted to determine theifsoggmce of the potential
new Directory sites. Because of the standardisetbpols employed
during the field programme, the data will also bege to determine the
wider biogeographic significance of aquatic inveréges in Western
Australia through the input of the data into DE&tgiatic invertebrate
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database for the State, which is maintained byakdHinder, Research
Scientist, DEC Science Division, Woodvale.

In 2005, CALM (now DEC) allocated additional fung of $8,000 to
enable the sorting and specialist taxonomic idieatibns of the aquatic
invertebrate samples taken during the project todmepleted between
2005 and 2007. The subsequent analysis of thisvadltgreatly benefit
aguatic invertebrate biogeography work in Westeuastfalia when the
results are added to DEC’s aquatic invertebratebdae for the state
(noted above).

Systematic planning for the field program ideetifseveral potential new
Directory sites which could be investigated in fetfield programmes. A
number of potentially important wetlands in the §&b Desert and Central
Ranges IBRA regions that received ‘very much alexerage rainfall (top
10" percentile)’ in 2002 and 2003 subsequently driedd04 when the
field program for this project was undertaken. ehegtlands lie within
land covered by Native Title ownership, some withimindigenous
Protected Area, and could be investigated in thaéuf the consent of the
traditional owners is provided (this could not lohiaved while the lakes
were still inundated). More than 20 sites of ing¢ia the Mallee and
Coolgardie IBRA regions that were dry or in theelatages of drying
when the field program was being undertaken, cbalthvestigated
should significant rainfall occur in the bioregianghe future.

During the Little Sandy Desert fieldwork, a sifyicant failed breeding
attempt of Banded Sti€ladorhyncus leucocephalugas discovered at
Lake Disappointment (more than 700 dead juveniledgd Stilt were
recorded). A short note about this significant digry has been published
in The Stilt the journal of Birds Australia’s Australasian Véa®btudy
Group. The citation for this publication is:

Clarke, A.C., Muir, B., Elscot, S. and Lane, J.G2D Banded Stilt
breeding attempt at Lake Disappointmdrite Stilt46:39.

1.2.5 Preparation and new/improved site documentain

Of the 27 existing Directory sites within the IBRA regions which were
defined to be ‘under-represented’ (those with thas 4 existing

Directory sites), the site descriptions were impav¥or 25 sites (93%). Of
those, 52% of the sites had considerable revisictw® or more sections,
while 41% of the site descriptions underwent mageision in response to
new literature found during the collation of aligting literature, or as a
result of new information gained about the sitesrduthe field program.
A total of ten new nationally important wetlarfusve been documented
for listing in the Directory of Important Wetlandmd their site
descriptions are provided in section 2 of this repthe ten new wetlands
are:
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WA121 Bennetts Lake

WA122 Creeks and Springs of the Gardner and Derisorges
WA123 Dunn Rock Gnamma Holes

WA124 Hampton Scarp Rockholes

WA125 Harris Lake

WA126 Kondinin Samphire Marsh

WA127 Lake Willson

WA128 Nurina Cave

WA129 Paperbark Swamp

WA130 Walcott Inlet and Munja Lagoon

1.2.6 Update the WA component oA Directory of Important Wetlands in
Australia —Deliverables provided to DEWHA

Ten new nationally important wetlands have beescdbed, and the site
description for each is provided in section twdha$ report, together with
a list of references used for the new descriptidhs. new sites have been
added to the current access database for Westetnafa which is
contained within the thumb drive provided to DEWId# part of this
report (V3.1 — file name WA Wetland Database 208%)electronic
version (Microsoft Word) of each of the ten neve siescriptions is also
provided on the thumb drive (file name is the s&ene, as shown in
section 1.2.5 above). The list of the referencesl uis the ten site
descriptions is also provided on the thumb drivle (fame References for
the ten nominated sites).

Improved descriptions for the 25 existing wetlaiteés in under-
represented IBRA regions have been updated inuhrertt access
database for Western Australia which is containglimthe thumb drive
provided to DEWHA as patrt of this report (V3.1 lefname WA Wetland
Database 2005). A list of changes to the 25 siserijgtions is provided in
section three of this report, as is a list of refiees used to update the site
descriptions. Electronic versions (Microsoft woaflthe document
detailing changes made to the existing sites amddferences used to
make the changes is included on the thumb drileerfhmes Refs used to
update existing site descriptions). Please notettieareferences used to
update the 25 existing sites have not been addedhe reference field in
the electronic database (WA Wetland Database 289%)e reference
field for these sites simply states “refer to thesférn Australian
reference list”. DEWHA staff will need to add theferences provided in
the list on the thumb drive to the appropriate tmzarequired by

DEWHA (File name Refs used to update existingdgtecriptions).
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1.3 APPROPRIATENESS

(Contract Reporting Item 2.1: The appropriatendé¢eeapproaches used in the development and
implementation of the project)

The appropriateness of the approaches used totheefetilowing milestones, as listed in
the Schedule, were:

- 1. Review of Directory coverage and existing giégscriptions - At the project
outset, the current representation of nationallyantant wetlands in WA was
tabulated and mapped by IBRA region to allow aegevof Directory
coverage which enabled both the definition andtifleation of under-
represented IBRA regions, and a subjective assesgsshthe adequacy of
existing site descriptions within the under-repréed IBRA regions was
made. This was considered to be an appropriateappito systematically
define target IBRA regions and sites for improvedumentation.

- 2. Collation of recent reports and publicatiasit'e maps, aerial photographs
and satellite images - A thorough search of allighbd and grey literature
relating to existing nationally important and pdtelty important wetland
sites was completed. The search included onlineisea of the catalogues of
Government Department and University librariesabbt, the Department of
Conservation and Land Management, the Departmeahafonment,
Murdoch University, the University of Western Awdia, and Edith Cowan
University. Major electronic journal databases wszarched including:
Australian Informit (including Streamline, Austraiti Public Affairs
Information Service, Australian Heritage Biblioghgp Australian Historic
Records Register, Environmental Abstracts, Endangkreatened species in
Australia and ELIXIR — NRE’s library exchange fofarmation resources),
CSA (including Aquatic Sciences and Fisheries Adudtr and Digests of
Environmental Impact Statements), Wiley Intersceeall science journals
published by Wiley), Science Direct (all sciencerjmals published by
Elsevier Science) and CSIRO publishing (all jousralblished by CSIRO).
In addition, the hard copy of several highly spegiburnals (post 1995 issues
only) were searched by hand at the CALM (now DEGIg\te Research
Centre Library, including: The WA Naturalist, Joalof the Royal Society of
WA, WA Bird Notes, Emu, Nuytsia, Corella, the Stdnd Records of the WA
Museum. This literature search was considered teebgthorough and
resulted in the collation of a large amount of nefermation relating to both
the existing Directory sites and potential newssiteunder-represented IBRA
regions. Following this, all potentially usefuidiature was obtained,
catalogued and reviewed. From this, a spreadshaetompiles information
known about potentially important wetland sitesinder-represented IBRA
regions was created. This spreadsheet identiffgasaible 119 wetland sites
within the 15 under-represented IBRA regions fatHar investigation. This
information was used, together with informationngal from interviews with
site managers and others with substantial relduamwledge (milestone 3) to
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undertake systematic planning of data acquisitiite6tone 4) for
nomination of new nationally important wetland site WA (milestones 5
and 6).

- 3. Contacting and interviewing site managers @hers with substantial
relevant knowledge — Information about potentiaiyportant new wetland
sites was provided by CALM (now DEC) regional nataonservation staff,
CALM (now DEC) Science Division staff, private ldngiders and pastoral
leaseholders, members of the Western Australianriligt’'s Club and local
nature-based tour operators. This approach wasylarty useful for
identifying potential new sites for which there wasliterature available
whatsoever and some of the sites included in &id firogramme were
brought to our attention this way.

- 4. Collection of field data and specimens, dataysis and specialist
taxonomic identifications - The database of potdiytimportant wetland sites
in WA was reviewed and analysed against curremesgmtation of wetland
types and criteria within thé®3edition of theDirectory of Important Wetlands
in Australia This facilitated the prioritisation of potentgites for inclusion in
the Directory based on IBRA region, known valuesgived againsbDirectory
criteria, wetland type, condition, threats, tenlegel of existing knowledge,
and other factors. Fieldwork to obtain further data specimens from high
priority wetlands was planned on the basis of phigritisation. Prior to the
commencement of any fieldwork, a systematic sarggiotocol, consistent
with data collection methods used by CALM (now DEi@)other wetland
management programs, was designed to ensure theitesii information to
enableDirectory nomination was gathered at each site visited. dpgoach
was considered to be appropriate to ensure thermexiusefulness,
interpretability and transferability of the colledtthe data.

- 5. Preparation and new/improved site documemntatinoew and improved site
documentation was prepared using the standard fdandescribing
wetlands in the Directory. As this format was usegart as a basis for the
design of the field programme sampling protocoffisient information was
gathered to enable preparation of adequate newesteriptions with ease.
Existing site documentation was systematically iowed through the use of
an efficient cataloguing system implemented dutivgcollation of literature
phase.

- 6. Update the WA component AfDirectory of Important Wetlands in
Australia— Use of the existing V3.1 Access database wappropriate and
efficient approach to update existing site desiniyst, while preparation of the
new site descriptions using a blank proforma ofdtamdard format for
describing Directory wetlands (provided in the dhedition), created in
Microsoft Word, was considered appropriate for rs#es as it enabled the
documents to be emailed and reviewed by site masagel other specialists
with ease (unlike the Access database forms whaakdoonly be reviewed by
faxing hard copies which was not preferred by theawers). Review by site
managers and other specialists was consideredsaegds ensure that all new
and improved documentation is as factually corasas possible.
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1.4 EFFECTIVENESS

(Contract Reporting Item 3.1: The degree to whiethRroject has effectively met its stated
objectives)

The project objective was the nomination and imptbgdocumentation of Nationally
Important Wetlands in under-represented IBRA regidine project has effectively
resulted in the improved documentation of 93% efékisting 27 wetland sites within
the 15 under-represented IBRA regions in Westerstralia, and the nomination of nine
new Nationally Important wetland sites within undepresented IBRA regions. In
addition, the project has resulted in the commlatf a spreadsheet detailing 119
potentially important wetland sites in under-reprégsed IBRA regions in Western
Australia, a proportion of which may be suitablelfsting in future editions of the
Directory when tenure and other issues such ay®&aitle are resolved, or when further
ecological information becomes available. Also,phaect has resulted in the collection
of a significant amount of aquatic invertebrate enat that will enable the current
understanding of the biogeographic significancamfatic invertebrates in Western
Australia to be significantly improved.

1.5 TRANSFERABILITY

(Contract Reporting Item 4.1: The degree to whithapproach used to establish, implement and
administer the operations of the project could fiygliad to the nomination and improved
documentation of Nationally Important Wetlands thes under-represented IBRA regions in WA
and in other States/Territories.)

The approach used to nominate and improve the dectation of Nationally Important
Wetlands in under-represented IBRA regions in WA aaystematic, stepwise approach
that enabled the establishment of a list identgypotential new wetland sites for further
investigation in the future (beyond the lifespartto$ project), and allowed for the
collection of standardised data that was usealilemly for this project but could be
transferred to other wetland studies within Departtrand possibly further. The
approach used could be transferred to any of ther @tates or Territories with ease.
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2 Ten New Nationally Important Wetlands in Under-
represented IBRA Regions

Ten new nationally important wetlands have beentifled within the 15 under-
represented IBRA regions in Western Australia.ibgsgtlocumentation has been prepared
and added to the WA database which has been ptadBEWHA. The ten new sites,
together with the wetland reference numbers asdigmeach site are:

WA121 Bennetts Lake

WA122 Creeks and Springs of the Gardner and Derisorges
WA123 Dunn Rock Gnamma Holes

WA124 Hampton Scarp Rockholes

WA125 Harris Lake

WA126 Kondinin Samphire Marsh

WA127 Lake Willson

WA128 Nurina Cave

WA129 Paperbark Swamp

WA130 Walcott Inlet and Munja Lagoon

New Directory report forms for each of these telavels are provided on the pages that
follow.

10



Nomination and improved documentation of nationatiportant wetlands in under-represented IBRA negim WA

2.1 WA121 Bennetts Lake

Name of Wetland:
Bennetts Lake

Reference number:
WA121

Location:
33°17’ S, 119°36’ E, approximately 25 km south-wefstake King.

Bioregion:
Mallee

Shire:
Shire of Lake Grace

Area:
Approximately 100 ha, the wetland basin is c. 58 ha

Elevation:
Approximately 300 m AHD.

Other wetlands in the same aggregation:
None.

Wetland types:
B8

Criteria for inclusion:
1,5

Site description:
The site comprises Bennetts Lake, a small, seaswoatairally saline lake, and it's
fringing vegetation within Dunn Rock Nature Reserve

Physical features:

Landform: Mesoscale ovoid sumpland. Bennetts Laleharacterised by a flat basin with
moderately sloping, short banks, increasing intlerog the south-eastern side (Gurner et
al., 2000). A white sandy beach exists around tlye @f the lake bed with a large area of

the wetland devoid of vegetation on the south-easiele (Gurner et al., 2000).

Geological Setting: Bennetts Lake is situated anltbadwaters of a vast palaeodrainage
system that includes the Lake Grace, Lake Kinggeldlagenta and Lake Bryde wetland

chains and eventually discharges into the Avon RiWatkins and McNee, 1987).
Bennetts Lake is surrounded by undulating rewodadlplain containing yellow to

11
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white sand and clay with scattered lateritic oytstcClimate: Mean annual rainfall at
Lake King is 340.8 mm per year, median 340.9 mnstimdalling between May —
September.

Hydrological features:

Water supply and inundation: Bennetts Lake is seaBoinundated although it may dry
or remain inundated for several years at a timenB#s Lake receives water by direct
precipitation, surface runoff and discharges fram inflow channels, one located on the
south-southwest side of the lake, which origind&&m south-east of the lake, and a
smaller channel on the east side of the lake, whiifinates in farmland to the east
(Gurner et al., 2000). The southern catchment epesses an area of approximately
12,000 ha and the smaller eastern catchment i@xppately 2000 ha (Cale et al., 2004).
Bennetts Lake overflows during floods and emptigs Lake Ronnerup to the north
(Cale et al., 2004). When fully flooded (depth geedahan 2 m) a series of channels form
on the eastern side of the lake as several padallet swales fill (Cale et al., 2004). In
1986, Bennetts Lake filled for the first time inleast 10 years (Watkins and McNee,
1987). Water depth: September mean 1.15 m, medsfhrd, range 0.08-2.84 m (n=5);
November mean 0.96 m, median 0.57 m, range dry+2.43=5) (Lane et al., 2004).
Water salinity: September mean 43.3 ppt, mediah fipt, range 4.1 to 183.5 ppt (n=9);
November mean 37.0 ppt, median 19.6 ppt, rangeo4183.8 ppt (n=8) (Lane et al.,
2004). Hyposaline to brine, poikilohaline. Groundievasalinity: In 2000, groundwater
salinity ranged from 2.8 to 3.6 ppt and was therefess saline than the surface waters
(Cale et al., 2004).

Ecological features:

While generally a seasonally inundated naturallypsdake, Bennetts Lake periodically
fills to >2 m deep and may be brackish for a tireéte lake slowly dries over following
years (Cale, 2004). The lake bank supports a clesedvoodland oMelaleuca
strobophylla, M. hamulosandM. halmaturorumover an understorey dominated by the
samphiresSarcocorniaandHalosarcia(Cale et al., 2004). Further upslope, and on dune
crests to the east, there is open woodlartuailyptus occidentalisndM. hamulosa
(Cale et al., 2004).

Significance:

The site is a good example of a naturally salirasenally inundated wetland with
fringing vegetation in good condition within theobegion. The site’s fringing samphire
community includes the critically endangered Lakeg<EremophilsEremophila
subteretifolia(Scr, Ne), which is specially protected by the WastAustralianwildlife
Conservation Acf1950) and the CommonweaBmvironment Protection and
Biodiversity Conservation A¢€1999) (Phillimore et al., 2002).More than 1% aof th
Western Australian population of Hooded Ploveamornis rubricollis tregellashas been
recorded on one occasion. Further surveys are ddedketermine if this is a regular
event.

12
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Notable flora:

Threatened Species: The critically endangered Kakg EremophilaEremophila
subteretifolia(Scr, Ne), which is specially protected by the WastAustralianwildlife
Conservation Act1950) and the Commonwealmvironment Protection and
Biodiversity Conservation A¢1999), occurs within the fringing samphire comntyioin
the western side of the lake (Phillimore et alQ20 Currently, it is known from only

five populations, of which the Bennetts Lake popala at 37 plants in 2000, is the
second largest known (Phillimore et al., 2002). @osition: The vegetation surrounding
Bennetts Lake has been described by Gurner 2@0j. The wetland vegetation on the
elevated sandy ridges and mounds of the westeeno§iBennetts Lake is characterised
by open woodlands of matuEicalyptus occidentalisndMelaleuca hamulosaver
Schoenusp.,Frankeniasp. andGastrolobium pusillumSignificant recruitment of.
hamulosais evident in some elevated areas. Downslopei®ftgetationE. occidentalis
is replaced byl. strobophyllaforming dense closed stands with hamulosandM.
halmaturorumover an understorey dominated $grcocorniaspp.. Large recruitment
events oM. halmaturorumhave occurred in recent years, with many indivisllzcated

in distinct lines suggesting previous high waterkaawith distribution almost
exclusively in the samphire zone and/or on the e

Notable fauna:

Threatened fauna: None known. Composition: A tot&l5 species of waterbirds have
been recorded at Bennetts Lake during biennial tanng of waterbirds and aquatic
invertebrates carried out by CALM since 1998, urttlerState Salinity Strategy (Cale,
2004). While the overall species richness varigle [from year to year, with 15-16
species recorded each year (n=4), the speciespiEsEnged according to the stage of
filling of the lake at the time (Cale, 2004). In9B® when water levels were very low,
many shorebird and other wading species were premachin 2000, following filling of
the lake in January and again in March, the lakpsted a different assemblage and
abundance was low (400 individuals in 2000) (C2084). As the water levels began to
decline, annual abundances were in excess of 3@duals, dominated by Australian
ShelducKTadorna tadornoidesBlack SwarCygnus atratugnd Grey Tealnas gracilis
(Cale, 2004). During the monitoring, 11 speciesenecorded on only one occasion,
with several shorebird species (Red-necked Sdlidris ruficollis, Red-kneed Dotterel
Erythrogonys cinctysSharp-tailed Sandpip&. acuminataCommon Greenshank
Tringa nebulariaand Hooded Ploverhinornis rubricollis tregellagiseen only prior to
the filling of the lake, when extensive areas dlllws were present (Cale et al., 2004).
A total of 90 Hooded Plover were recorded at Besnadke in early January 1998, when
the lake was in the late stages of drying (Sin$©89). This represents more than 1% of
the global population of the Western Australianspdries of Hooded Plover, which is
estimated to number 6,000 individuals (Wetlandsrimtional, 2002). One week earlier,
39 adult Hooded Plover together with 3 juvenilesengsing the lake however there is no
evidence to confirm that the plovers were breetlege (Singor, 1999). In November
1998, 39 Hooded Plover were again recorded to iog tise lake (Cale et al., 1999).
While more than 1% of the population of the Westsuastralian subspecies of Hooded
Plover (60 individuals) has been sighted at Besr&tke on only one occasion (on
January 4 and 5, 1998), it is possible that the faky support more than 1% of this
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species on other occasions when lake levels afieienfly low. Further survey work is
required to confirm this. Numbers: In December 1986 lake supported a total of 140
waterbirds from 12 species (Watkins and McNee, 19Bigeding: In 1986, Eurasian
CootFulica atraand Black Swan were found to have used floddetialmaturorunfor
nesting, while immature (juvenile plumage, fligls#¢ Australian Shelduck, Pink-eared
Duck Malacorhynchus membranaceasd Grey Teal were also present (Watkins and
McNee, 1987).

Other fauna:

A total of 19 species of aquatic invertebrate waakected at Bennetts Lake in spring
1998 (Cale et al., 2004). Crustaceans (nine speaesinsects (eight species) displayed
similar levels of diversity. Ostracods were the trdigerse crustaceans present,
represented by four salt-tolerant species, witbdlmopepods, one cladoceran and one
amphipod also recorded. Insects present includi#igtérans, 3 coleopterans and 1
hemipteran, which were typically salt-tolerant spe©f wide distribution (e.d@erosus

sp. and\Necterosoma penicillatyg¢Cale et al., 2004). Watkins and McNee (1987)
recorded 15 species of invertebrates from a sisayeple taken in December 1986, when
the lake depth was approximately 1 m and salinég W9.5 ppt, with some similarity of
species to those found in Spring 1998, when the Ve&s close to drying and hypersaline
(Cale et al., 2004).

Social and cultural values:

A portion of Bennetts Lake to the north of the ascead is a designated water ski area
under the Western Australifavigable Waters Regulations 19%8ater skiing is not
permitted within 45 m of the foreshore and musseaahen water levels drop below 1.6
m (DPI, 2005).

Land tenure:

On site:Dunn Rock Nature Reserve.

Surrounding areaDunn Rock Nature Reserve and freehold agriculfpraperties
(farmland lies approximately 500 m to the west 2arkain to the east).

Current land use:

On site:Nature conservation.

Surrounding areaNature conservation and agriculture, primarily ath@nd sheep
production.

Disturbances or threats:

Current: A small area on the western side of the lake leas lzleared and gravelled to
allow water-skiers access to the lake (Watkinsniee, 1987).

Potential: Increased recreational use; secondary saliniséflale et al., 2004). Given the
high soil salinities of the lake floor and surroandnd the probable increase in lake
salinity in the future, the littoral vegetation atte vegetation on the lower elevations is
likely to deteriorate (Gurner et al., 2004). Oftparar concern is the littoral vegetation
on the eastern side of the lake which, due todivet elevations and flooding, is the most
susceptible to increasing soil salinity (Gurnealet2004).
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Conservation measures taken:

The site is within Dunn Rock Nature Reserve (Resé&tw. 36445). Bennetts Lake is one
of 25 ‘biological monitoring’ wetlands within the Néatbelt which are monitored by the
Western Australian Department of Conservation amad.Management under the State
Salinity Strategy. Two permanent vegetation tratssikave been established at the site to
monitor the health of the vegetation on a trienbasdis (Gurner et al., 2000). Waterbirds,
aquatic invertebrates and groundwater are monitoiethially (Cale et al., 2004), while
depth, salinity and water quality are measured &sgtember and November (Lane et
al., 2004).

Management authority and jurisdiction:

The nature reserve is managed by the WheatbelbRefithe Western Australian
Department of Conservation and Land Managemerth®Conservation Commission of
Western Australia. Regional office is located atrsgin.

Compiler and date:
Compiled by Sue Elscot, Western Australian Depantroé Conservation and Land
Management, Busselton, in August 2005.
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2.2 WA122 Creeks, Springs and Floodout of the Gaedand Denison
Ranges

Name of Wetland:
Creeks, Springs and Floodout of the Gardner andsberRanges

Reference number:
WA122

Location:

Lewis Creek — 19°15’00” S, 128°40°'00” E, Lewis Ckddoodout - 19°18°40” S,
128°24'19” E and 19°16'45” S, 128°24'05” E, Slat@yeek — 19°20'00” S, 128°40'00”
E, Mt Brophy Spring — 19°06'39” S, 128°49'08” E, [bat Spring — 19°14'20” S,
128°17°20” E; approximately 140 — 180 km southedddalls Creek.

Bioregion:
Tanami

Shire:
Shire of Halls Creek

Area:
Lewis Creek c. 50 km, Lewis Creek Floodout c. 38@0Slatey Creek c. 40 km, Brophy
Creek c. 20km, springs and soaks within the racg88 ha.

Elevation:
Gardner Range 690 m AHD, Denison Range 429 m AHD.

Other wetlands in the same aggregation:

Lake Willson may have an ecological connection lith site (Pearson, 2005), possibly
as the terminal drainage basin for Slatey Creekoeptional flood years (Coate et al.,
1998).

Wetland types:
B2, B4, B17

Criteria for inclusion:
1,2,3,5,6

Site description:

The site encompasses the Lewis, Slatey and Bropbgk&ystems from their headwaters
in the Gardner Ranges, the Lewis Creek Floodouéesysvhich is an extensive area of
wooded floodplain to the south of Lewis Creek, alwb includes the permanent springs
and soaks of the Gardner Range, notably Mt Broginn§ and Granny Soak, and the
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Denison Range, notably Talbot Spring and Mauricen§pNearby wetlands: Lake
Willson is 30 km southwest; Lake Gregory is 160 soathwest.

Physical features:

Landform: Mesoscale sinuous creeks (Lewis, SlatelyBrophy Creeks), macroscale and
microscale irregular floodplains (Lewis Creek Floadand Granny Soak), and
microscale irregular springs and rockpools (Mt Brplspring, Talbot Spring, Maurice
Spring). Geological setting: Situated in the Cagridasin. The Gardner and Denison
Ranges are composed mostly of Proterozoic sandssameounded by flat to gently
undulating sandplains. The sandplains are disséstéide drainage channels of the
Lewis Creek which drains to the west from the naeitte of the Gardner Range, Slatey
Creek which drains to the west from the south sidtbe Gardner Range, and Brophy
Creek which drains to the north from the northeasterner of the Gardner Range. The
creek systems occur on Quaternary sand, silt arydaglalluvial and lacustrine nature.
Lewis Creek Floodout is an outwash fan to the sofithe Creek that occurs on a gently
undulating sandplain bordered to the west by theido®m Range and the east by the
Gardner Range. This Floodout comprises two maiemMatiies which lie between the
northerly Lewis Creek and southerly Slatey Creedteays, at times linking them.
Climate: Median and mean annual rainfall at Balgitstre 281 mm and 307 mm
respectively, mostly falling in December-March; aahevaporation is ¢. 3900 mm.

Hydrological features:

Water Supply and Inundation: The creeks are epharagd fill following substantial
rainfall events which are mostly cyclonically gested. Lewis Creek Floodout fills when
the Lewis and Slatey Creek systems flood. The thabdontains water for a considerable
period after the Lewis and Slatey Creeks ceasdrilpyKenneally et al. 1999). Mt
Brophy Spring, Talbot Spring and Maurice Spring @eemanent. Water Depth: Lewis
Creek Floodout - In July 1995 and May 1997, theraNeepth of water was no more
than about 1 m (Coate et al., 1998). Prior to M@971 it appeared from water marks on
trees that the water level had remained at abowttPes for some time and from the age
and position of old Eurasian Cdeétlica atranests, it appeared that the water level
peaked around March 1997 (Coate et al., 1998) nftwmation on water depth in the
creeks or springs or Granny Soak. Water SalinitgbBbly fresh to subhaline,
stasohaline.

Ecological features:

Semi-permanent water holes along Slatey Creekraed With River Gum&ucalyptus
camaldulensis, Melaleuca nervosa crosslandiandAcacia neurocarpand surrounded
by rocky hills which are covered in Spinif@xiodia sp. with a few sparse Snappy Gum
Eucalyptus brevifoligCoate et al., 1998). Along the creek where tHeeydroadens out
are a number of pockets where the vegetation e gleinse wittM. nervosa crosslandja
a number oRAcaciaspp.,Eucalyptus asperandGastrolobium grandiflorum.

Lewis Creek Floodout, comprising two main waterlesdis created when the Lewis

Creek floods out over a large sandplain to thetsotithe creek, between the Gardner
and Denison Ranges. Stands of good-sized maturié@bd reeEucalyptus victrix
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with extensive hollows are scattered over bothdaed a dense cover of Spiny
MudgrassPseudoraphis spinescewsth occasional patches of the native water lily
Nymphoides indicfloat on the surface (Coate et al., 1998). Inlshalvater around the
lake’s edge a fresh water alg&hg@rasp.) is abundant (Coate et al., 1998). When
flooded, Lewis Creek Floodout supports thousandsatérbirds of at least 36 species
with 13 species recorded breeding there (Coatk, €t998).

Mt Brophy Spring is surrounded by River Gums, aads# stands &. neurocarpaand
M. nervosa crosslandiiees (Coate et al., 1998). Talbot Spring is ledah a small
gorge, the entrance of which is fenced off to pnéwattle from wandering in and
damaging the spring (Coate et al., 198)calyptus asperand Rock Figricus
platypodagrow near the source of the spring. Palisstoniasp. at one time were the
dominant plant species in the gorge but were usealll for construction of stockyards
and buildings and no longer occur (Coate et aB8)9Maurice Spring at the southern
end of the Denison Range has many similaritiesalbdt Spring and according to local
people was also previously heavily vegetated Wil tvistoniasp. palm (Coate et al.,
1998).

Significance:

The Lewis, Slatey and Brophy Creek systems are ggacthples of ephemeral creek
systems with semi-permanent waterholes within gémeisarid Tanami bioregion that

have not been impacted by pastoral activities. k&veek Floodout is a good example of
a wooded floodplain wetland which is uncommon witthie bioregion. When flooded,
Lewis Creek Floodout supports thousands of wateskof at least 36 species with 13
species recorded breeding, and the floodout cantaater for a considerable period after
the Slatey and Lewis Creeks cease flowing (Coaté €1998; Kenneally et al., 1999).

Mt Brophy Spring, Talbot Spring and Maurice Sprarg permanent waterholes in an
otherwise arid environment and are likely to beantgnt drought refuges for a variety of
fauna. Ecosystems immediately surrounding Brophyn§m@mnd Granny Soak support
one mammal (the Greater Billacrotis lagotig and one bird (the Night Parrot
Pezoporus occidenta)isvhich are specially protected at a state ananatilevel, and

one new species #fseudomysvhich has yet to be described (Kenneally et 899).
Unusual, ancient Aboriginal rock engravings occithin the Talbot Spring gorge
(Kenneally et al., 1998).

Notable flora:
Threatened species: None known. Composition: Narinétion.

Notable fauna:

Threatened Species: None known. Composition: A tdtd7 waterbird species have
been recorded using the Lewis Creek floodout systénvhich four are listed under
international treaties (four under JAMBA and thteeler CAMBA). The 37 species
include 8 ducks and allies (Anatidae), 7 heronseagrdts (Ardeidae), 5 ibises and
spoonbills (Threskiornithidae), 5 crakes and réiallidae) and 3 waders and shorebirds
(Coate et al., 1998; Pearson, 2005). Numbers: & 662500 waterbirds were recorded
using the two remaining waterbodies in the LewisegBrFloodout during a dry season

19



Nomination and improved documentation of nationatiportant wetlands in under-represented IBRA negim WA

aerial survey in July 2004 (Pearson, 2005). Sigaift waterbird counts at Lewis Creek
Floodout in July 2004 include 1020 Plumed Whistliwgck Dendrocygna eytonB70
Wandering Whistling Ducb. arcuataand 80 Glossy lbis (Pearson, 2005). Flocks of up
to 200 Black SwaiCygnus atratusind Pacific Black Duclknas supercilioshave been
recorded during flood years (Coate et al., 1998)reMhan 5000 Black-tailed Native Hen
Gallinula ventraliswere using the floodout in September 1993 (Coba £€1998). At

least 20 Baillon’s CrakPorzana pusillavere present in May 1997, when several
Australian Spotted Crake. flumineawere also flushed from Spiny Mudgrass in the
floodout (Coate et al., 1998). There are few resaitthe Australian Spotted Crake in the
Kimberley region. Breeding: A total of 13 speciésvaterbirds have been recorded
breeding within the Lewis Creek Floodout (Coatalet1998). These are the Black
Swan, Grey Teahnas gracilis DarterAnhinga melanogastet.ittle Black Cormorant
Phalacrocorax sulcirostrisLittle Pied CormoranP. melanoleucq3WVhite-necked Heron
Ardea pacificaGlossy IbisPlegadis falcinellusRoyal SpoonbilPlatalea regia Yellow-
billed SpoonbillP. flavipes Whistling KiteHaliastur sphenurusBrolgaGrus rubicunda
Purple SwampheRorphyrio porphyricand Eurasian Codiulica atra(Coate et al.,

1998).

Other fauna:

Threatened species: Active Greater BiMgcrotis lagotis(Sr, Nv) burrows occur at
Granny Soak and the Night ParRezoporus occidental{&r, Nr) has been heard, and
characteristic clipped burrows in vegetation hagerbfound, at Mt Brophy Spring
(Kenneally et al., 1999, Coate et al., 1998). Bptlcies are specially protected by the
Western Australian Wildlife Conservation Act (19%0)d the Commonwealth
Environment Protection and Biodiversity Conservaifet (1999). Composition: A new
species oPseudomysvhich has yet to be described was captured ireat@r Bilby
burrow at Granny Soak in May 1998 (Kenneally etE99). A Northern Nail-tailed
WallabyOnychogalea ungiferavas observed in Lewis Creek Floodout in May 1998
(Kenneally et al., 1999). Dingo€anis lupus dingda native species), feral Céislis
catus feral Horse€quus caballusDonkeysEquus asinusCamelsCamelus
dromedariusand CattleBos tauruqall introduced species) have been recorded witien
creeks, springs and floodout of the Gardner anddoerRanges (Kenneally et al., 1999).

Social and cultural values:

Unusual ancient Aboriginal rock engravings, knowrtree Meearu Aboriginal rock art
site or the “Armoured Knight Site”, are presenthintthe Talbot Spring gorge (Coate et
al., 1998).

Land tenure:

On site:Unallocated Crown Land.

Surrounding areaUnallocated Crown Land. Sturt Creek Station hopsasis located
approximately 50 km to the west.

Current land use:

On site:None.
Surrounding areaLimited pastoral grazing.
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Disturbances or threats:

Current: Grazing and altered fire regimes. Cattle, donkbhgsses and camels have been
observed wandering both within and around the ftoérea (Coate et al., 1998;
Kenneally et al., 1999).

Potential: No information.

Conservation measures taken:
The site is within the area proposed to form thed@ar Range Nature Reserve (Coate et
al., 1998).

Management authority and jurisdiction:

The Western Australian Department of Planning arfichétructure is responsible for
managing Unallocated Crown Lands although the Depart of Conservation and Land
Management has partial responsibility for the mamnagnt of fire, feral animals and
weeds.

Compiler and date:
Compiled by Sue Elscot, Western Australian Depantroé Conservation and Land
Management, Busselton, in August 2005.
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2.3 WA123 Dunn Rock Ghamma Holes

Name of Wetland:
Dunn Rock Gnamma Holes

Reference number:
WA123

Location:
33°20'11” S, 119°29'37” E, approximately 20 km dogbuth-west of Lake King.

Bioregion:
Mallee

Shire:
Shire of Lake Grace

Area:
Approximately 25 ha.

Elevation:
Approximately 400 m AHD.

Other wetlands in the same aggregation:
None.

Wetland types:
B17

Criteria for inclusion:
1,3

Site description:
The site comprises multiple gnamma holes on a Jatgmed, granite outcrop in Dunn
Rock Nature Reserve.

Physical features:

Landform: The granite dome encompasses an argzgpohdamately 25 ha while
individual gnammas vary from 1 to 10 square matressze and less than 25 cm deep.
The catchment area of the gnammas is restrictadstoall portion of the granite dome.
Geological Setting: The site is an Archaean gramit& outcrop, described as seriate
adamellite with variable texture and a range ofrgsé&ze that is weakly porhyritic. The
rock is surrounded by undulating reworked sandpaimtaining yellow to white sand
and clay with scattered lateritic outcrops. Climatean annual rainfall at Lake King is
340.8 mm per year, median 340.9 mm, mostly falbetyveen May — September.
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Hydrological features:

Water supply and inundation: The granite poolsfilesl by rainfall, usually in winter,
and persist for several weeks or months, deperahrtge time of year they fill. Water
salinity: Fresh (0.03 ppt in August 1998), stasmtea(Pinder et al., 2000). Water pH:
7.12 in August 1998 (Pinder et al. 1998). Wateoaohnd Turbidity: Clear water, 23
TCU (true colour units) and 1.0 NTU (nephelometuibidity units) in August 1998
(Pinder et al., 1998).

Ecological features:

The granite pools contain the platgsetesaustralisandGlossostigmarummondii
Centrolepidaceae and annual Cyperaceae are abundhatherb rich moss swards and
pool edges. Taxa includgentrolepisstrigosg C. polygyna Aphelianutans, A. brizula
Schoenusdontocarpusndlisolepiscongrua Other taxa include the Pennyworts,
Hydrocotylecallicarpa andH. diantha the fern allyOphioglossungramineumand
several members of the Asteraceae inclu@ihgxerusmultifiorus Brachyscome
perpusillum Quinetiaurvillei andBrachyscomgoniocarpa(CALM, unpublished data).

Significance:

The site contains good examples of granite outgrigmma holes in the Mallee
Bioregion. The site’s gnamma holes are an imporfage for insects with an aquatic
life-cycle stage. Thirty four species of aquatiedrtebrate are known only from granite
outcrop pools in south-west Western Australia andmRock supports a significant
proportion of these (A. Pinder, pers. comm.). $ie supports a high diversity of
aguatic invertebrates (a total of 69 species haea bbecorded) including one cladoceran
and one ostracod known only from this location Krarof 9 sites in terms of species
richness, Pinder et al., 2000).

Notable flora:
Threatened Species: None known. Composition: Narmnétion.

Notable fauna:

Threatened fauna: Malleefolkipoa ocellatgSr and Nv) have been recorded within the
surrounding nature reserve (Graham, 1995). Compnsitlo waterbirds have been
recorded using the site.

Other fauna:

A total of 69 species of aquatic invertebrates fRihfamilies have been recorded from
the gnamma holes including: 1 turbellid, 1 nemat&detifers, 1 gastropod, 1
conchostraca crustacean, 10 cladocerans (inclafiagknown only from this location),
11 ostracods (one restricted to granite pools,korwevn from this location only and 1
known from this location and Dingo Rock only), Zoepods, 12 coleopterans, 12
dipterans, 7 hemipterans, 1 odonatan and 1 triehapt(CALM, unpublished data).
Three native mammal®géeudomys occidentaliglitchell’s Hopping MouséNotomys
mitchelliand the Echidn@achyglossus aculeatuand the introduced House Moudes
musculushave been recorded within the surrounding naeserve (Graham, 1995).
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Social and cultural values:
No information.

Land tenure:
On site:Dunn Rock Nature Reserve.
Surrounding areaDunn Rock Nature Reserve.

Current land use:
On site:Nature conservation.
Surrounding areaNature conservation.

Disturbances or threats:
Current: No known current threatening processes (Beechahbanks, 2001).
Potential: No information.

Conservation measures taken:
The site is within Dunn Rock Nature Reserve.

Management authority and jurisdiction:

The nature reserve is managed by the WheatbelbRefithe Western Australian
Department of Conservation and Land Managemerth&Conservation Commission of
Western Australia. Regional office is located atrsgin.

Compiler and date:
Compiled by Sue Elscot, Western Australian Depantroé Conservation and Land
Management, Busselton, in July 2005.
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2.4 WA124 Hampton Scarp Rockholes

Name of Wetland:
Hampton Scarp Rockholes

Reference number:
WA124

Location:

Yarrabie Rockhole - 32°09.611 S, 126°18.060 E; GaoéoRockhole - 32°02.808 S,
126°31.447 E; Yudenda Rockhole - 32°01.791 S, 12673 E; Norina Rockhole —
32°01.706 S, 126°40.683 E. Approximately 30-60 kestwof Madura along the
Hampton Scarp.

Bioregion:
Hampton

Shire:
Shire of Dundas

Area:
Gullies containing the rockholes are c. 25 ha each.

Elevation:
Approximately 50 to 110 m AHD.

Other wetlands in the same aggregation:
None.

Wetland types:
B17

Criteria for inclusion:
1,3

Site description:
The site comprises numerous rockholes found witienexposed limestone pavement of

the gullies of the Hampton Scarp face, between &ubsie and Madura. Named rockholes

are Yarrabie, Cologna, Yudenda and Norina.

Physical features:
Landform: Yarrabie Rockhole is a small rockholepraximately 0.4 m in diameter, lying
in bare rock towards the top of the Hampton Scar@w smaller rock holes occur

nearby. Cologna Rockhole comprises five circuldesiin a large, slightly inclined rock
face. These rock holes are unusual in that thewptaitee top of the scarp, to the east of a
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small gully. The largest of the Cologna rock hateapproximately 2 m in diameter and
would be about 1 m deep when full (Watkins and Selen1997). Yudenda Rockhole is a
small (approximately 1 m diameter) single rock Holsated in the centre of a gully line
approximately one-third of the way up the Hamptoar$ face (Watkins and Jaensch,
1997). Norina Rockhole is the largest of these toales, measuring 2.5 m by 2 m with a
depth of approximately 0.8 m (Watkins and Jaen$887). Norina rockhole is
surrounded by several other smaller rockholes. &podl Setting: The Hampton Scarp
separates the Hampton Tableland (the southerroptme Nullarbor Plain) from the low-
lying, coastal Roe Plain. The Hampton Scarp isas#tth on the Bunda Plateau, which is
underlain by deep limestone deposits that were édrdb-35 million years ago when the
area was flooded by a shallow sea which subsidptbgpnately 15 million years ago
when the plateau also experienced uplifting (Watkind Jaensch, 1997). During the
period 3-5 million years ago, a period of increasgdfall and diffuse drainage on the
plateau led to increased erosion and dissolutighebverlying Nullarbor Limestone to
create the caves and sinkholes (solution dolinied)eosouthern Nullarbor Plain and
Hampton Tableland, and reveal the underlying Akrabl.imestone in places (Watkins
and Jaensch, 1997; Davey et al., 1992). DurindgPtbistocene, downfaulting occurred
along the southern edge of the Hampton Tablelafaoro the Hampton Scarp (Watkins
and Jaensch, 1997). Climate: Mean annual rainfaalura is 268.9 mm, median is
254.5 mm, annual evaporation is ¢. 1600 mm.

Hydrological features:

Water Supply: The rockholes are filled by ephemdrainage off small gullies in the
face of the Hampton Scarp. Water Inundation: Misty to be episodic to semi-
permanent. Water Depth: 0.24 m at Yarrabie, 0.8510at Cologna, 0.13 m at Yudenda,
0.26 m at Norina, all in August 2004 (CALM, unpugbled data). Water Salinity: Cologna
—0.25 ppt TDS, Yudenda — 0.57 ppt TDS, Norina6@(@pt TDS, all in August 2004
(CALM, unpublished data). All are fresh and stadiolea Water pH: Yarrabie — 7.71,
Cologna — 9.37, Yudenda — 7.54, Norina — 7.67inaugust 2004 (CALM, unpublished
data). Water Colour and Turbidity: All rockholesr&éannin stained in August 2004.
Cologna — 74 TCU and 20 NTU, Yudenda — 73 TCU amlBU, Norina — 150 TCU

and 1.4 NTU, all in August 2004 (CALM, unpublisheata).

Ecological features:

The site comprises multiple rockholes within the@sed limestone pavement of the
gullies along the Hampton Scarp face. The rockhisesithin bare rock, and other than
the occurrence of some filamentous algae (and soeks and fine sediment) the
rockholes are largely devoid of emergent or friggnegetation. Overhanging and
fringing vegetation is restricted to depositionaas of soil within cracks and crevices of
the gullies and on the scree slopes that fringetiiees.

Significance:

The rockholes are part of a chain of small waterbalong the Hampton Scarp that
contain freshwater for long periods in an otherveigd environment. As semi-permanent
or long-lasting fresh water sources are extremealy within the bioregion, the Hampton
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Scarp Rockholes are an important water sourceot@d fauna (birds and small
mammals) and are most likely important droughtgefaites (A. Clarke, pers. comm.).

Notable flora:

Threatened Flora: None known. Composition: Yarrabek hole is surrounded by bare
limestone with occasional plants, includifgstrostipa trichophylla, Rostraria pumila
(introduced) andivellinia michelii(introduced)growing in soil filled holes. Surrounding
the rock pavement, growing in cracks and shallois sare MalleeEucalyptus discreta,
E. diversifolia ssp hesperia, E. rugoséh scatteredelaleuca lanceolatashrubs
Prostanthera serpyllifolia ssp microphylla, Dodoaastenozyga, Rhagodia latifolia, R.
baccata,Cockies Tongudempletonia retusa sedgeGahnia deustawith grasses
Austrostipa trichophylla, Rostraria pumiléntroduced) and scattered heArsemocarpa
calcicola,Blackberry Nightshad8olanum nigrunfintroduced) Parietaria cardiostegia,
Senecio glossanthusndSonchus oleraceytroduced).

The immediate surrounds of the Cologna Rockholesiis, exposed, pavement
limestone with some small holes filled with soititontain the introduced Herbs
Blackberry Nightshad8olanum nigrumandAnagallis arvensisMallees,E. gracilis, E.
discreta, andE. diversifoliassp hesperiavith scattered shrulRittosporum
angustifolium, Acacia erinacei, D. stenozyga, Samsacuminatunand the annuals
Crassula colorata, Gnaphalium indutum, Ptilotus waius,andS. oleraceugintroduced)
grow in shallow soil and cracks fringing the linmse gully.

Yudenda Rockhole is surrounded by bare limestomemant and boulders for a radius
of 4 metres with a few spindR. angustifoliumandBrassica spgrowing in small cracks.
Growing in cracks and shallow soils fringing thedistone pavement are Mallee,
Eucalyptus yalatensis, E. diversifolia ssp hespetth scatteredV. lanceolatawith the
shrubsD. stenozyga, R. latifolia, R. sp., T. retusajpdx nummularia, Maireana
erioclada,andScaevola spinescenser the graséustrostipa nullarborensiand
scattered herb&nagallis arvensigintroduced) Brassica spandGalium migrans.

Norina Rockhole is surrounded by bare limestoné wi vegetation for a radius of at
least 1.5 metres, except for a soil filled crackchtcontained the grag&sspalidium sp.
and the introduced herl® oleraceuandAnagallis arvensisSurrounding the rock hole
and in the gully-creek line, growing in cracks am@llow soils are Malled. diversifolia
ssp hesperiavith scattered shrub&. nummularia, A. vesicaria, D. stenozyaaR.
latifolia, over the grassdR. pumila(introduced) Austrostipa dongicola, A. gnd
scattered herb®xalis perennans, Tetragonia implexicorB&ckberry Nightshad8.
nigrum(introduced)andG. migrans.

Notable fauna:
Threatened fauna: None known. Composition: No imgtion.

Other fauna:

Aquatic macro- and micro-invertebrates were samatdive rockholes during August
2004 (CALM, unpublished data). A preliminary iddigttion of the samples has
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revealed the presence of at least four taxa at¥ar(all crustaceans); at least 10 taxa at
Cologna (comprising at least six crustaceans imetuthree ostracods, one cyclopoid
copepod, one cladoceran and one cochostracaepsitl0 taxa at an unnamed rockhole
to the west of Yudenda (including at least fivestageans - three ostracods, one isopod
and one cladoceran, and three dipteran insecti®astt seven taxa at Yudenda rockhole
(including at least five crustaceans - three osttacone isopod and one cladoceran); and
at least 13 taxa at Norina rockhole, including sesristaceans (CALM, unpublished
data). In all but one of the rockholes, crustacepadicularly ostracods and cladocerans
were the most numerically abundant animals (CALRpublished data). Western Grey
KangarooMacropus fuliginosusand EmuDromaius novaehollandiaiaeces were
observed around the rockholes in July 1997 (WatkimsJaensch, 1997).

Social and cultural values:

Cultural Significance: Pre-settlement, the RoerPéaid southern edge of the Nullarbor
was inhabited by the Mirning people (Watkins aneindeh, 1997; Davey, 1978). The
Mirning are thought to have lived mainly aroundstrezater soaks on the coast, moving
up and along the Hampton Scarp during winter wioeklroles along the scarp were a
major source of freshwater (Watkins and Jaensc®i/;1Qavey, 1978). To maintain the
rockholes, decrease evaporation and prevent abgessmals, Aboriginal people
traditionally covered the small rock holes withgarflat rocks (Jaensch and Watkins,
1997).

Land tenure:

On site:Nuytsland Nature Reserve (western end of the aitd)Unallocated Crown Land
(eastern part).

Surrounding areaNuytsland Nature Reserve, Unallocated Crown LardiMadura
Pastoral Lease.

Current land use:

On site:Nature Conservation (within the Nature Reserve).

Surrounding areaNature conservation (Nature Reserve) and pastbe&psgrazing
(Madura Station).

Disturbances or threats:
Current: None known.
Potential: Increased visitation by tourists.

Conservation measures taken:

The Hampton Scarp Rockholes are within an areaggexpfor addition to the Nuytsland
Nature Reserve. The site is within a much largea éinat has been identified for listing
as a World Heritage Area (Natural Heritage catepgbegause of the significance of its
landforms, particularly karst features, which afewtstanding international importance
(Davey et al., 1992).

Management authority and jurisdiction:
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The Nature Reserve is managed by the Western Aastidepartment of Conservation
and Land Management for the Conservation Commissidilestern Australia. South
Coast Regional Office located at Albany. The Daparit of Planning and Infrastructure
is responsible for managing Unallocated Crown Laltt®ugh the Department of
Conservation and Land Management has partial redpbty for the management of
fire, feral animals and weeds. The Esperance DigDifice of the Department of
Conservation and Land Management manages firemespo the area.

Compiler and date:
Compiled by Sue Elscot, Department of Conservadiuh Land Management, Busselton,
in August 2005.
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2.5 WA125 Harris Lake

Name of Wetland:
Harris Lake

Reference number:
WA125

Location:
31°19’' S, 123°35’ E; approximately 30 km southtwé Zanthus siding on the Trans-
Australian Railway Line

Bioregion:
Coolgardie

Shire:
Shire of Kalgoorlie — Boulder

Area:
Approximately 2500 ha.

Elevation:
Approximately 200 m AHD.

Other wetlands in the same aggregation:
None.

Wetland types:
B8, B10

Criteria for inclusion:
1

Site description:

The site includes Harris Lake, a large, naturadlyng lake located on a major
palaeodrainage channel, and Samphire Pool, aniassbsmaller, freshwater, ephemeral
perched wetland located at the south-eastern cofri¢arris Lake.

Physical features:

Landform: Megascale irregular (Harris Lake) andnegcale ovoid (samphire wetland)
seasonally inundated shallow sumplands. Harris Laperoximately 12 km long and up
to 5 km wide, is a flat-floored salt lake that ains ephemeral water up to approximately
25 cm deep following rainfall. Peripheral duneg} @+ high, occur mainly on the

southern and western margins. The associated Searipbol, which is perched upslope
of Harris Lake, is approximately 80 m long, 60 ndevand up to 0.5 m deep. Geological
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Setting: Harris Lake lies in an ancient river vgllthe western portion of which is now
marked by Lake Lefroy (Doepel and Lowry, 1970). Ramts of this former major
drainage line, now reduced to a scattered chasalblakes and extensive areas of flats,
occur to the southwest and northeast of Harris L&ke salt lakes and flats are underlain
by Archaean and Proterozoic gneisses and granfieghwave been eroded by the
transgression of the Eocene sea and covered wittaryesoils (Lowry, 1970). The soils
of Harris Lake have a complex history which inclsidelluvial, alluvial and aeolian
actions and frequent reworkings, especially by wilndng Recent arid periods (Bowler,
1976). Climate: Mean annual rainfall at Rawlinn®.B9mm, falling over all months,
annual evaporation is c. 2400 mm.

Hydrological features:

Water Supply and Inundation: The lake is part odacient palaeoriver that extends
south westerly of the lake. The lake is epheméHtahg episodically following
exceptional rainfall events, notably rain-bearimgssions associated with the passage
of degrading cyclones through the arid interior.oTiwain surface inflows enter Harris
Lake on the southeastern and western shores ebtitbern arm of the lake. Water
Depth: In August 2004, the southern arm of Haraked contained water to a maximum
depth of 0.20 m, and there was evidence of re@ifliows into the lake at both the
eastern and western inflow points (A. Clarke, pessam.). Although the lake was dry at
the western inflow point, there were strand lindsalv indicated that the lake depth had
recently been approximately 0.25 m (A. Clarke, peosnm.). Water Salinity: Harris
Lake — hypersaline, 170 ppt in August 2004; SangpRwol — fresh, 0.4 ppt in August
2004 (CALM, unpublished data). Water pH: Harris €ak7.7 in August 2004; Samphire
Pool — 10.0 in August 2004 (CALM, unpublished dat&ater Colour and Turbidity:
Harris Lake - <5 TCU and 2.9 NTU in August 2004ntphire Pool — 48 TCU and 36
NTU in August 2004 (CALM, unpublished data).

Ecological features:

The site includes Harris Lake, a large, shallowiradly saline ephemeral lake with a
non-vegetated lake floor and Samphire Pool, ancesteal small, perched ephemeral
wetland surrounded by samphire, upslope of HameeL The fringing vegetation
communities of both Harris Lake and Samphire Pooiragood condition and there is no
evidence of secondary salinisation (A. Clarke, pgpeam.). Vegetation Pattern: Harris
Lake and Samphire Pool - zoniform. Vegetation Cokarris Lake and Samphire Pool -
peripheral.

Significance:

The site is a good example of a large, naturalips@phemeral lake and an associated
small, perched, ephemeral freshwater wetland wiitlgihg vegetation in good condition
within the bioregion.

Notable flora:

Threatened Species: None known. Composition: Asthegheastern shore of Lake
Harris, a collection of plants was made from agmg dune either side of an inflow
creek mouth in August 2004 (CALM, unpublished da@) the dune were scattered
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Casuarina paupeto 6m high with shrubBodonaea viscosa, Senna sp., Maireana
appressa, M. erioclada, M. glomerifolia, Atriplegsicaria, Frankenia spand grasses
Aristida contorta, Austrostipa elegantissima, Erasfis dielsii, E. eriopod®ith the
herbsAngianthus tomentosus, Senecio pinnatifolius, Zygitypm eremaea, Z. glaucum,
Sonchus oleraceysmtroduced)andGunniopsis septifragalit the rear of the dune and
fringing the creek line were the samphikaosarcia sp., H. pergranulata, H. aff
lepidospermdthin leaf) with scattered grags dielsiiand the herbS. pinnatifolius, Z.
eremaeaandZ. glaucum.

Plant collections were also made along the westieone of Lake Harris in August 2004
(CALM, unpublished data). Along the low dune at Lizdke edge werblelaleuca
uncinatain patches witlEucalyptus gracilison the dune with shrutiersoonia sp.,
Westringia rigida, A. vesicariand scattered grass&selegantissima, E. dielsii, E.
eriopodawith the herb<Z. eremaea, Z. glaucurandG. quadrifida.Along the creek a
narrow line ofMelaleuca quadrifarisoccurred over low shrubankenia pauciflora,
samphiredHalosarciasp, Sclerolaenapp., grasseis. dielsii, E. eriopodand herbs
Angianthus conocephalus, A. tomentomodG. septifragalinland of the dune and
above the creek line weEe gracilis, E. incrassatascatteredC. paupemwith Senna sp.,
Dianella revoluta, Lomandra effusandL. leucocephala ssp robust/oodland of
Eucalyptus salubrisver the shrulCratystylis conocephalusccurred on higher ground.

Plants were collected from the fringing Chenopochewnity at the Samphire Pool in
August 2004, when the water body was approximd&eiy wide and contained some
submerged aquatic plants. The seasonally inunddeeline was colonised by
occasionaHalosarcia pergranulata, Marsilea drummondii, Mdesi sp and clumps of
the gras&ragrostis australasicaAbove the apparent high water mark was a narrow
band of samphirél. pergranulatawith annual herb§. pinnatifolius, Podolepisp,
Calandrinia granuliferaand the sedgdsolepis cernua, |. marginat@gntroduced)and
Juncus bufoniu@ntroduced). Further back from the water’'s edge & broad area @f.
subspinescenwith Disphyma crassifolium ssp. clavallatishrubland over the grasdes
dielsii, Rostraria pumilgintroduced) and the annual he®spinnatifolius,
Pseudognaphalium luteoalbuemd Rhodanthe strictum.

Notable fauna:

Threatened Species: None Known. Composition: Seleaded Ploveihinornis
rubricollis (3 adults and 4 juveniles) were using the southeeashoref Harris Lake in
August 2004 (CALM, unpublished dat&jo other waterbirds were recorded at Harris
Lake however, within the degree square surroundakg Harris, the Atlas of Australian
Birds (Birds Australia, 2003) records at least fi8ces of nomadic or migratory
waterbirds and shorebirds which use salt lakesadyeriods of inundation. Empty
burrows of White-Backed Swallo®@haeramoeca leucosternmeere found on the sandy
margins of Harris Lake in August 1980 (Dell and HA®84).Five species of waterbirds
were recorded using Samphire Pool in low numbermdwiugust 2004: Australian
ShelducKTadorna tadornoidesHardheaddythya australisGrey TealAnas gibberifrons
Hoary-headed Grelfoliocephalus poliocephaluand Black-winged StilHimantopus
himantopugCALM, unpublished data). Breeding: A breedingrpdiHooded Plover
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with four juveniles (runners) were recorded usimg $outh-eastern shoreline of Harris
Lake in August 2004 and the lake has large are&miofringing dunes and exposed
gently-sloping shoreline which is suitable for HeddPlover breeding (CALM,
unpublished data).

Other fauna:

A preliminary identification of aquatic invertebeatfound in Harris Lake in August 2004
has shown that at least 6 taxa occur of which 5488the taxa) were Crustacea (2
Ostracoda, 1 Daphniidae Cladoceran, 1 Anostrabamarartemia shrimparartemia
serventyjand 1 Harpacticoid Copepod) (CALM, unpublishethileOne Dipteran Insect
was also recorded. Numerically, the parartemianghand ostracods were most abundant
and although they were not present in particulaigyh numbers in August 2004, the
presence of these species suggests that Harrisnhakesupport large numbers of wading
species when conditions are conducive (A. Clarkes.ccomm.).

A preliminary identification of aquatic invertebeatfound in the Samphire Pool in
August 2004 has revealed that at least 24 taxguadtec invertebrates occur, including 14
Insecta (58% of the taxa, comprising three DiptspaColeoptera, two Hemiptera, two
Odonata and one Trichoptera), seven Crustacea (@@%prising three Ostracoda, three
Cladocera, and one Conchostraca), two Rotifera (&%h Brachionidae) and one
Acariformes Arachnida (CALM, unpublished data). Narioally, the most abundant taxa
were the Crustacea, particularly the three ostrapedies and one Daphnia species (A.
Clarke, pers. comm.).

Amphibians, reptiles, birds and mammals using timgiing vegetation of Harris Lake
were sampled during the Biological Survey of thetEa Goldfields, undertaken in the
late 1970s and early 1980s (Dell and How, 1984fptal of 1 frog speciedNgobatrachus
sp.), 11 reptile species, 16 bird species and i8enatammal speces were found within
theHalosarciaLow Shrubland, while 1 frogN. sp.), 13 reptiles, 19 birds and 1 native
mammal were recorded within the fringiMaireana sedifolidLow Shrubland. The
fauna recorded during the survey reflected thedmnggaphy of the area as an
‘interchange zone’, comprising a mix of elementdath the southwestern (Eremean)
and arid zone (Bassian) fauna, and including maegies at or near the limits of their
range (Dell and How, 1984). Introduced feral speceeorded around Lake Harris
include the House Moudéus musculusDog Canis lupus familiarisFox Vulpes vulpes
CatFelis catus One-humped Camélamelus dromedariusnd the Rabbi®ryctolagus
cuniculus(Dell and How, 1984).

Social and cultural values:
No information.

Land tenure:

On site:Unallocated Crown Land.
Surrounding areaUnallocated Crown Land and Fraser Range Pasteasdd.
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Current land use:
On site:None.
Surrounding areaPastoral grazing.

Disturbances or threats:

Current: None known.

Potential: Fraser Range pastoral leaseholder has a divetsiiicpermit for a caravan
park in the southern part of the lease which mayceatrolled visitor access to the site.

Conservation measures taken:
The lake is within the area proposed to form thamuogonia Spring Nature Reserve
(Henry-Hall, 1990).

Management authority and jurisdiction:

The Western Australian Department of Planning arfichstructure is responsible for
management of all Unallocated Crown Land althoinghDepartment of Conservation
and Land Management has partial responsibilitgfermanagement of weeds, fire and
feral animals within Unallocated Crown Land.

Compiler and date:
Sue Elscot, Western Australian Department of Caagiem and Land Management,
Busselton in July 2005.

References:
Birds Australia (2003). Atlas of Australian Bird3irds Australia, Melbourne.

Bowler, J.M. (1976). Aridity in Australia: age, gins, and expression in aeolian
landforms and sedimentSarth — Science Reviei?:279-310.

Dell, J. and How, R.A. (1984). IV Vertebrate FauRp. 57-81 in: Biological Surveys
Committee. The Biological Survey of the EasterndBelds of Western
Australia, Part 2. Widgiemooltha — Zanthus StudgaARecords of the Western
Australian Museum, Supplement Number 18

Doepel, J.J.G. and Lowry, D.C. (1970). Zanthus.|Ggoal Survey of Western Australia
1:250,000 Geological Series Explanatory Notes.

Lowry, D.C. (1970). Geology of the Western Austalpart of the Eucla Basin.
Geological Survey of Western Australia: Bulletir212

Newbey, K.R. (1984). 1l Physical Environment. P®:40 in: Biological Surveys
Committee. The Biological Survey of the Easterndields of Western
Australia, Part 2. Widgiemooltha — Zanthus StudgaRecords of the Western
Australian Museum, Supplement Number 18

34



Nomination and improved documentation of nationatiportant wetlands in under-represented IBRA negim WA

A. Clarke, Senior Technical Officer, Western Aub#émra Department of Conservation and
Land Management, Woodvale.

35



Nomination and improved documentation of nationatiportant wetlands in under-represented IBRA negim WA

2.6 WA126 Kondinin Samphire Marsh

Name of Wetland:
Kondinin Samphire Marsh

Reference number:
WA126

Location:
32°35'25” S, 118°24°42” E; approximately 10 km soedst of Kondinin

Bioregion:
Mallee

Shire:
Shire of Kondinin — Hyden

Area:
Approximately 2200 ha

Elevation:
Approximately 267 m AHD

Other wetlands in the same aggregation:
None.

Wetland types:
B12

Criteria for inclusion:
1,5

Site description:
The site is a seasonally inundated samphire mheghricludes braided saline drainage
lines and associated channels, playas and small pan

Physical features:

Landform: The wetland system consists of braidédearainage lines with associated
channels, flats, playas and small pans that lieiwihe Lake King palaeodrainage
channel. The system is part of the Lake King dmgenlene and occurs where this line
meets the Lake Magenta/Lake Grace palaeodrainage Geological setting: The system
lies in the broad flat salt drainage lines thatdominant in this region. These broad
meandering, braided creek channels consist of higbhthered alluvial sands and
gravel. Climate: Mean annual rainfall at Kondirsn343.5 mm, median is 339.5 mm per
year, mostly falling between May — Aug, annual exragion is c. 1800 mm.
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Hydrological features:

Water supply and depth: The system is part of #ielKing drainage line. Inundation:
Seasonally inundated. Water salinity: An area@bdlied samphire marsh had a salinity of
10 ppt, while a small playa was 84 ppt in Auguf28 9CALM, unpublished data).
Hyposaline to hypersaline. Water pH: The samphiaesimhad a pH of 9.25 in August
1998 whereas the small playa had a pH of 3.67.eWablour: Samphire marsh — clear
with low turbidity, 15 TCU (true colour units) a®d9 NTU (nephelometric turbidity

units) in late August 1998 (CALM, unpublished data)

Ecological features:

Low rises within the drainage line suppB&ricalyptus spathulataoodland and
Melaleuca brophyi, M. lateriflorandM. thymoidesShrubland, with species rich herb
layers. The fringes of the rises support dwarf Blamds with the endanger&bycea
pycnophylloide¢Se, Ne) Halosarciasp. Central Wheatbelt (M.N. & S.D. Lyons 2760)
H. lylei, Didymanthus roeandFrankeniaspp. Inundated flats and channels contain
Halosarcia leptocladaubspinclusa, H. halocnemoidemdSarcocornia blackiana

Significance:

The site is a good example of a braided salinendgs system within the Mallee
Bioregion that remains in good condition (M. Lyopsys. comm.), and includes ‘the best
area of lowland mallees and central gypsophilousmanities in very good to good
condition’ within the Western Mallee subregion (Bleeam and Danks, 2001). These
systems have been severely impacted througho@Whagricultural zone. The site
supports a fringing dwarf shrubland community thatudes one plant specid®pycea
pycnophylloideswhich is considered endangered at a national.léVe site supports

two aquatic invertebrates, one ostracod and oredptd¢ran, that are known from this
location and one other site only (CALM, unpublisiuzda).

Notable flora:

Threatened species: Two declared rare flora haee terorded at the sitetilotus
fasciculatus which is specially protected by the Western Aalgn Wildlife

Conservation Ac(1950) (Se), anRoycegyycnophylloidesvhich is specially protected
by the Western Australiawildlife Conservation Agt1950) (Se) and the Commonwealth
Environment Protection and Biodiversity Conserviatict(1999) (Ne). Western
Australian Department of Conservation and Land Manaent priority taxa include
Millotia steetzianaandFrankeniadrummondii.

Notable fauna:
Threatened species: None known. Composition: Nenvats have been recorded within
the site, which appears to have very little sulighior birds of this group.

Other fauna:

A total of 36 aquatic invertebrate species havenlvseeorded within the site including 1
nematode, 1 rotifer, 1 parasitiform, 2 cladocerdispstracods, 3 copepods, 5
coleopterans, and 9 dipterans (Pinder et al., 2@4ring a survey of 286 wetlands
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across the wheatbelt, one ostracod spe€abpnocypriskondinensis’ (Halse and
McRae, 2004) was found only within the samphireghaat this site and Mullet Lake,
Esperance, and one coleopte@arostersp. 1 (Frank Hann) was found only within this
site and a small claypan in Frank Hann Nationak PBmder et al., 2004). The low pH of
the small playa within the site is reflected inaatjzularly low species richness however,
the aquatic fauna recorded for the playa inclubdesahostracan shriniarartemia
contractg which is one of only a few species know to prefeid saline conditions, and
the apparently rare ostracBeticyprisn. sp. LA, which is known only from this site and
Lake Austin (Pinder et al., 2004).

Social and cultural values:
No information.

Land tenure:

On site: The site is within the Kondinin Salt Marsh NatiReserve (Reserve numbers
26905 and 26692).

Surrounding areaFreehold agricultural land.

Current land use:
On site:Nature Conservation.
Surrounding areaPrimarily wheat and sheep production.

Disturbances or threats:

Current: Increased inundation has degraded the conditideoiow elevation rises that
support eucalypt Woodlands and shrublands domiratédelaleucaspp (M. Lyons,
pers. comm.).

Potential: No information.

Conservation measures taken:
The site is contained within the Kondinin Salt MaMature Reserve which was gazetted
in 1974.

Management authority and jurisdiction:

The nature reserve is managed by the Western Aast@epartment of Conservation
and Land Management for the Conservation Commissidiiestern Australia. CALM
Regional Office located at Narrogin.

Compiler and date:
Compiled by Sue Elscot, Western Australian Depantroé Conservation and Land
Management, Busselton, in July 2005.

References:

Beecham, B. and Danks, A. (2001). Mallee 2 (MAL®/estern Mallee subregion). Pp.
435-465 in: May, J. and McKenzie, N.L. (Eds.). (2D Biodiversity Audit of
Western Australia’s Biogeographical Subregions®2. Department of
Conservation and Land Management, Perth.

38



Nomination and improved documentation of nationatiportant wetlands in under-represented IBRA negim WA

Pinder, A. M., Halse, S.A., McRae, J.M. and SHrell. (2004). Aquatic invertebrate
assemblages of wetlands and rivers in the Wheatgitin of Western Australia.
Records of the Western Australian Muse@y/-37.

M. Lyons. Research Scientist, Western Australiapddenent of Conservation and Land
Management, Woodvale.

39



Nomination and improved documentation of nationatiportant wetlands in under-represented IBRA negim WA

2.7 WA127 Lake Willson

Name of Wetland:
Lake Willson

Reference number:
WA127

Location:

19°22'31” S and 128°16’54” E, approximately 140 koutheast of Halls Creek. Nearby
wetlands: Lewis Creek Floodout (Creeks, SpringsEloddout of the Gardner and
Denison Ranges) is 30 km northeast; Lake Gregal@@skm southwest.

Bioregion:
Tanami

Shire:
Shire of Halls Creek

Area:
Approximately 10,000 ha (the main wetland basia i200 ha)

Elevation:
Approximately 200 m AHD

Other wetlands in the same aggregation:

The Lewis and Slatey Creek systems (Creeks, Spangd$-loodout of the Gardner and
Denison Range) may have an ecological connectitmtive lake (Pearson, 2005), which
is possibly a terminal drainage basin for the systeexceptional flood years (Coate et
al., 1998).

Wetland types:
B6

Criteria for inclusion:
1,3

Site description:
The site includes Lake Willson to the limit of fisoded extent.

Physical features:

Landform: Mesoscale ovoid lake. Geological settifige lake is situated in the Canning
Basin and lies in a depression of quaternary séinday of alluvial and lacustrine origin.
The flat to gently undulating sand plain considtguaternary mainly aeolian sands. The
surrounding area contains occasional low rockycoops, mesas, buttes, hills and ridges.
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Climate: Median and mean annual rainfall at Balgitstare 281 mm and 307 mm
respectively, mostly falling in December-March; aahevaporation is ¢. 3900 mm.

Hydrological features:

Water Supply: Drainage channels are evident ahtnthwest, southeast and southwest
corners of the wetland but it is unclear whethesthare inlets or outlets (Pearson, 2005).
Inundation: Lake Willson seldom dries completelyd @atcording to station people in the
vicinity, the lake can flood out for 1-2 km frometishoreline in a good season (Coate et
al., 1998). Extensive stands of floodedcalyptussp. and possiblgcaciasp. found

during an aerial survey of the lake in July 200digate that the water levels were higher
than normal at that time (Pearson, 2005). The Ve filled to exceptional levels in 1993
and 1994 but was almost dry in 1996 (Coate ef@P8). The lake filled again following
exceptionally heavy rainfall in 1997 (Coate et 4098).

Ecological features:

Lake Willson is a small, semi-permanent wetlanchviitnging Melaleuca glomerata
woodland extending eastwards from the southerraemuahd to the northeastern shore
(Coate et al., 1998). Extensive areas of shallotemiadicate suitable habitat for small
wading birds and extensive areas of intermittefitigded woodland provide nesting
habitat for common species such as ibises (Pldt#¢i ducks (Anatidae), crakes and
rails (Rallidae) and cormorants (Phalacrocoracig@egte et al., 1998; Pearson, 2005).

Significance:

The lake is a good example of a small, semi-permafreshwater wetland with fringing
Melaleuca glomeratavoodland which is uncommon within the bioregioheTake
supports a high diversity of waterbirds (48 speocse®rded) and is a significant breeding
area for waterbirds in an otherwise arid environn&6 species recorded breeding)
(Coate et al., 1998).

Notable flora:

Threatened Species: None known. Composition: Aelgnsssland dEragrostis
desertungrowing to a height of about 50 cm surrounds #ke land extends out into
Melaleuca glomeratavoodlands. On the northern and eastern fringelelake are
extensive stands ®fl. glomerataranging from small to about 7 fbutilon octocarpum
andSesbania cannabinare plentiful in the grassland. Around the souitsde of the
lake the samphirklalosarcia indica leiostachys common. Away from the lake, in
depressions flooded when the lake overfills, alek#ts of multi-stemmedl. glomerata
andM. lasiandragrowing to a height of about 3 m. A small whiteked Eucalyptussp.
is also sometimes associated with these depresCaade et al., 1998).

Notable fauna:

Threatened Species: None known. Composition: A tdtd8 species of waterbirds have
been recorded using Lake Willson, of which 12 &ted under international treaties (11
under JAMBA and 11 under CAMBA) (Coate et al., 1p9hese include 9 ducks and
allies (Anatidae), 3 grebes (Podicipedidae), 4 avamts (Phalacrocoracidae), and 6
herons and egrets (Ardeidae) (Coate et al., 1998)tal of 18 species of waders and
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shorebirds, including 7 sandpipers and allies (Quadidae), 2 Stilts (Recurvirostridae), 5
Plovers (Charadriidae) and 3 gulls and terns (leaxjdhave also been recorded, some of
which are rarely recorded inland however all hagerbobserved in low numbers only
(Coate et al., 1998). Numbers: A total of 1356 wztds of 30 species were recorded
during an aerial survey of the lake undertakenmdpduly 2004 (Pearson, 2005).
Exceptionally high water levels in 1993 and 1994aated spectacular numbers of
waterbirds (Coate et al., 1998). Thousands of EamaSootFulica atrawere present in
September 1993 and April 1994, and in May 19970up000 Grey Teahnas gracilis

and more than 2000 Hardheagthya australisvere recorded (Coate et al., 1993). More
than 500 Plumed Whistling Dudkendrocygna eytorwere recorded in May 1997, and
flocks of up to 200 Black Swaygnus atratugnd Australasian Greld&achybaptus
novaehollandiadave been recorded on several occasions (Coate £998). Breeding:
A total of 19 species of waterbirds have been dabibreeding at Lake Willson, with
large numbers of nests observed following exceptifinoding in April 1994 and May
1997 (Coate et al., 1998). Thousands of Pink-eBrezksMalacorhynchus
membranaceudbuilt nests on old disused Coot nests in AugusBl88] April 1994.
Hundreds of DarteAnhinga melanogastend Little Black Cormorant8halacrocroax
sulcirostrisand thousands of Little Pied CormoraRtglacrocorax melanoleucosested

in April 1994 (Coate et al., 1998). Large Harvedtermite mound®lasutitermesp. that
had collapsed well away from the normal lake edgeiged nesting platforms for Black-
winged StiltHimantopus himantopu$lasked Lapwind/anellus milesand Black Swan
Cygnus atratusvhen the lake was filled to exceptional leveld 93 and 1994 (Coate et
al., 1998).

Other fauna:

Threatened Species: None known. Composition: Thaissaf Little Red Flying Fox
Pteropus scapulatusere colonising a dense area of partly submekyieglomeratan
August 1993. Dingoe€anis lupus dingoferal Horses€quus caballusDonkeysEquus
asinusand Camel€amelus dromedariugll introduced species) have been recorded
around the lake (Coate et al., 1998). A total ogpécies of terrestrial birds have been
recorded using Lake Willson and its immediate sumds, of which at least 29 species
have been recorded breeding (Coate et al., 1998).

Social and cultural values:
Historical values: Lake Willson was named durintP&6 army field check of the area,
after Sapper B.H. Willson, a member of the sureant (Coate et al., 1998).

Land tenure:

On site:Unallocated Crown Land

Surrounding areaUnallocated Crown Land. Sturt Creek Station hopaasis
approximately 25 km to the north-west of the lake.

Current land use:

On site:None.
Surrounding areaLimited pastoral grazing.
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Disturbances or threats:
Current: Grazing and trampling by feral camels, donkeyssé® and possibly cattle.
Potential: No information.

Conservation measures taken:
The site is included within an area recommendddno the Gardner Range Nature
Reserve (Coate et al., 1998).

Management authority and jurisdiction:

The Western Australian Department of Planning arfichstructure is responsible for
managing Unallocated Crown Lands although the Depart of Conservation and Land
Management has partial responsibility for the mamnagnt of fire, feral animals and
weeds.

Compiler and date:
Compiled by Sue Elscot, Western Australian Depantroé Conservation and Land
Management, Busselton, in August 2005.
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2.8 WA128 Nurina Cave

Name of Wetland:
Nurina Cave

Reference number:
WA128

Location:
32°00°28” S and 127°02'29” E, approximately 15 kautheast of Madura.

Bioregion:
Hampton

Shire:
Shire of Dundas

Area:
Approximately 1600 ha, the full extent of the caystem and catchment is currently
unknown.

Elevation:
Approximately 25 m AHD

Other wetlands in the same aggregation:
None.

Wetland types:
B19

Criteria for inclusion:
1,3,5

Site description:

The site encompasses all of the subterranean Essdagth dry and phreatic
(submerged), of Nurina Cave (Australian Speleolagi@deration Nullarbor cave
number N46), and all of the land area and ter@dstegetation above the cave system,
the roots of which, in part, drive the ecosystenowe

Physical features:

Landform: Nurina Cave is a joint-controlled mazpdyimestone cave system developed
close to the present water table (Eberhard, 1989ypical passage cross-section
comprises an air-filled section overlying a walégfl section which is accessible only by
diving (Eberhard, 1999). The cave contains frafgilgures which are susceptible to
damage or disturbance, including speleogens (pbrgadngework sculpture) and
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speleothems (actively forming and fossil calciti features), sediments and fragile
crusts (Eberhard, 1999). Geological Setting: Tkeeatcurs on the Roe Plain, which is a
depositional surface formed on the Pliocene tosRieene Roe Calcarenite (Davey et al.,
1992). This area was inundated by the sea followurigsidence during the early
Cretaceous, with the first limestones formed ad&umillion years ago in the middle
Eocene. At least two periods of marine recessiaosroed during the Oligocene,
followed by uplift during the Middle Miocene abaol® million years ago. Another

marine transgression occurred during the Late Bfiedo early Pleistocene when the sea
level reached about 30 m above its current levaik fransgression eroded the Roe Plains
and the Hampton Scarp to the north is the old b#aftLate Pliocene age. Geological
Significance: Nurina Cave contains calcite-coataslspges and is actively depositing
calcite at present making it feasible to studygléposition and establish its speleogenetic
importance (Davey et al., 1992). Climate: Mean ahnainfall at Madura is 268.9 mm,
median is 254.5 mm, annual evaporation is ¢. 1660 m

Hydrological features:

Water Supply: Nurina Cave intersects the regioakhs water table. Water Depth: The
maximum known depth of the phreatic passages idélow the surface of the water
table while the depth of water within most of thegatic passages is approximately 1.5
to 2 m. Lengths of submerged passages exceed 40tar Salinity and Chemistry:
The salinity and chemical composition of the wagerssentially the same as seawater
except that it is enriched with calcium (Bradbungd&berhard, 2000). Water salinity of
31.7 ppt TDS in 1987 (Davey et al., 1992). Salstasohaline.

Ecological features:

Nurina Cave has special environmental and hal@atacteristics that are unlike most of
the caves on the Nullarbor and Roe Plains (Eberli®@P). The internal environment of
Nurina Cave is characteristic of the deep cave ,2oite complete darkness, near
constant temperature, high relative humidity, loxaoration potential and little air
movement (except in the vicinity of the entranegjh little or no year-round variation in
these parameters (Eberhard, 1999). The extensiwerieof flooded passages and lakes
acts as a reservoir to maintain the humid condsti@berhard, 1999). Other than caves
N1327 and N327, few caves on the Nullarbor and Rags contain deep zone
environmental conditions so close to the surfdcat, all (Eberhard, 1999). The deep zone
conditions in Nurina Cave, which exist becauséhefhiigh degree of insulation from the
surface environment afforded by its naturally srealirance, are ideal for troglobitic
fauna (species which are obligate cave dwellerBichvare dependent on the water in the
cave maintaining the humid environment (Eberha®®9). The fauna in most Nullarbor
and Roe Plain caves is non-troglobitic and consistee less cave-adapted trogloxenes
(species which spend only part of their life-cyatelerground), guanophiles (species
which rely on bat guano as a food source) anddapgles (species which spend their
entire life-cycle underground) (Eberhard, 1999)e Dacurrence of troglobitic fauna may
also be limited in Nullarbor and Roe Plain caveshgyscarcity of food sources such as
tree roots which can easily penetrate the humidagees above the shallow water table on
the low-lying Roe Plain (Hampton Bioregion), unlige the elevated and treeless
Hampton tableland (Nullarbor Bioregion) where thetev table may be up to 110 m
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below the surface (Eberhard, 1999). Nurina Caveéatos deposits of very old bat guano
which has been degraded to a fine amorphous poasiérats have long since abandoned
the cave and the guanophile community has diedEhérhard, 1999). It has been
suggested that the degraded bat guano is the fsmIfbr the troglobites however
Eberhard (1999) stated that this remains to bdiedras tree roots also occur in the
section of the cave where most troglobites occuncalised food source of plant and
animal material enters the cave’s open verticalaice series and Eberhard (1999) noted
that the troglobitic, aquatic melitid amphipbidirina poulteriis most abundant in the

pool directly below the entrance series, althougitcurs in lower densities in other
submerged parts of the cave.

Significance:

Nurina Cave is a good example of a shallow limesimawve system developed close to
the present water table which contains both deedibnd phreatic passages combined
with a very small entrance which result in deepezenvironmental conditions unusually
close to the surface. The invertebrate fauna ofrfdu€ave comprises 29 species, of
which seven (24%) are troglobitic species whicimisontrast to the fauna of most
Nullarbor and Roe Plain caves where troglobiteseateemely rare or more usually
entirely absent (Eberhard, 1999; Eberhard and Mp@@07). The troglobitic fauna of
Nurina Cave is one of the most diverse and aburdswn from the Nullarbor and Roe
Plain caves (7 species from 7 disparate groups)agloglobites are highly specialised
relictual fauna that are generally very restrigtetheir distribution, Nurina Cave is
highly significant for its biological conservatiaalue (Eberhard, 1999). Nurina Cave is
the type location for a new species of aquaticltioige, the melitid amphipoblurina
poulteri, which is one of only three aquatic troglobited &ahphipods) known from the
Nullarbor and Roe Plain caves (Eberhard, 1999).0kher two aquatic troglobites occur
only within caves on pastoral leases. Nurina Caygparts a troglobitic spider, the
Nurina Cave Spidefartarus nurinensigSr), which is considered to be rare and is
specially protected at a state level.

Notable flora:
No information.

Notable fauna:

Threatened species: The troglobitic Nurina Cavel&@giartarus nurinensigSr), which
weaves webs so delicate they are damaged by fietest air currents caused by the
movement of people, breath or body heat, is sgg@abtected by the Western
Australian Wildlife Conservation Act (1950). Comgam: The diverse invertebrate
fauna of Nurina Cave comprises 29 species frome2@i@, including 17 arachnids, six
insects and three crustaceans (Eberhard and MA003%). At least seven species of
troglobitic fauna, including one aquatic troglobjgemelitid amphipod) occur in Nurina
Cave (Eberhard, 1999). Only three aquatic trogéshétre known from the Nullarbor and
Roe Plain caves (all amphipods), and the otherawenir only in Cave N1327 (located on
Madura pastoral lease). A new genus and specias afuatic, troglobitic melitid
amphipodNurina poulteri,was first discovered in Nurina Cave in 1982 ankhiswn

only from Nurina Cave and nearby Cave N1327 (Bragland Eberhard, 2000)\urina
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poulteriis most likely to be a relictual marine specieg tras evolved in isolation on the
Roe Plain following one of the previous marine sgmression and recession episodes that
have shaped the geology of the Roe and Nullarmn®(Bradbury and Eberhard, 2000).
Other troglobitic fauna include an as-yet undesatibew species of ?Oniscidae isopod,
an undetermined copep&gpeloephriasp., two Theridiid spider&chaeraneap.,Ilcona

sp., a cockroachirogloblatella nullarborensisa carabid beetl8peothalpius grayand a
centipedeCryptops roeplainsensi®avey et al., 1992; Eberhard, 1999; Eberhard and
Moulds, 2007). The Nurina Cave carabid bemtlihe most cave-modified invertebrate
yet recorded from Australia, and its extreme tragdophic modifications are comparable
only with the northern hemisphere ice-age beetigldbites, yet the Nurina Cave
troglobitic fauna is likely to be of late Pleistoeeage or younger (Davey et al., 1992).

Other fauna:

Threatened species: The Western Barred BandRex@meles bougainvillgsr, Ne), and
the Burrowing Betton@ettongia lesue(Sr, Nv), which are both now regionally extinct
and specially protected under the Western AustraNédlife Conservation Act (1999)
and the Commonwealth Environment Protection andiBersity Conservation Act
(1999), have been recorded from sub-fossil depositse cave, along with the extinct
Crescent Nail-tailed Wallab®nychogalea lunatéDavey et al., 1992). Composition:
Other vertebrates recorded from sub-fossil depasitdurina Cave include the Common
Brushtail Possunirichosurus vulpeculand the Chocolate Wattled Bahalinolobus
morio (Davey et al., 1992).

Social and cultural values:

Nurina Cave is recognised by cave divers to be ’dwabtass cave diving site because of
the shallowness of the surrounding water tabléherRoe Plain, which allows there to be
significant lengths of large diameter (approxima}k 3 m) phreatic (submerged)
passages at shallow depths, easily accessibleaosdiTrimix Divers, 2005). The
maximum depth is a 7 m bedding plane and the leoigtinderwater passage explored so
far is more than 400 m (Trimix Divers, 2005).

Land tenure:
On site:Unallocated Crown Land
Surrounding arealUnallocated Crown Land

Current land use:
On site:Limited recreational caving and cave diving.
Surrounding areaNone.

Disturbances or threats:

Current: Because of its proximity to the Madura Pass RoagéoNurina Cave is easily
accessed by locals, tourists and cavers, some @iwlave degraded the entrance doline
by fossil digging and possibly degraded the caveutph thoughtless caving activities
(Davey et al., 1992). The movement of diving paraed the transport of heavy diving
equipment along the passage leading to the LunadmRwhere diving currently
commences, has already impacted this section afabhe (Eberhard, 1999).
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Potential: There exists a proposal to promote the site @vea diving destination for
members of the Cave Divers Association of Australilaich may increase the rate of
visitation to the site and accelerate the rateagbadegradation if divers are not suitably
experienced in minimum impact caving techniquese(&ard, 1999).

Conservation measures taken:

Nurina Cave is within an area proposed for addit®oNuytsland Nature Reserve. The
Nullarbor caves have been identified as highlyisicant refugia for biological diversity
because they provide refuge for many evolutionaligtual species (Morton et al., 1995).
In order to protect a section of the cave whichtams a rich terrestrial troglobitic fauna,
the location of these passages was not shown 88asurvey map by Poulter and
Edwards of the Western Australian Speleologicalelgesh Group Inc. In addition, the
group has installed an explanatory sign at thé stahe fauna passage, which is
relatively near to the cave entrance but diffitalaccess through some awkwardly small
passages, requesting that visitors do not proag#uer (Eberhard, 1999). A review of
the biological significance of Nurina Cave has raoeended that the bushland overlying
the caves should be adequately protected to etisairé is not cleared, and intense
bushfires should be suppressed, because the tieseprovide a food source for the
troglobitic community (Eberhard, 1999). The revialso recommended that, should
diving continue in Nurina Cave, those divers shdaddsuitably experienced in minimum
impact caving techniques such as specified by tmenMim Impact Caving Code (1995)
of the Australian Speleoological Federation (Ebeth2999). The site is within a much
larger area identified for listing as a World Hagé Area (Natural Heritage category)
because of the significance of its landforms, paldirly karst features, and their
associated biota, notably the unique troglobitiaks which are of outstanding
international importance (Davey et al., 1992).

Management authority and jurisdiction:

The Western Australia Department of Planning arfich&tructure is responsible for
managing all Unallocated Crown Lands although tepdtment of Conservation and
Land Management has partial responsibility forrttenagement of fire, feral animals and
weeds.

Compiler and date:
Compiled by Sue Elscot, Department of Conservadiah Land Management, Busselton,
in August 2005, with minor additions in 2009.
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2.9 WA129 Paperbark Swamp

Name of Wetland:
Paperbark Swamp

Reference number:
WA129

Location:
32°24’58” S, 118°5'52” E, approximately 25km soudkeof Corrigin.

Bioregion:
Mallee

Shire:
Shire of Corrigin

Area:
Approximately 60 ha, main wetland basin is appratety 42.5 ha.

Elevation:
Approximately 285 m AHD

Other wetlands in the same aggregation:
None.

Wetland types:
B14

Criteria for inclusion:
1,3

Site description:
The site includes Paperbark Swamp, an ephemesiiviisger wetland within Paperbark
Nature Reserve.

Physical features:

Landform: The site includes a small fresh seasmedland that comprises a number of
small irregular basins (1-1.5m deep when full) #y&t interconnected by slightly
shallower broad channels (Cale et al., 2004). Tilseaedam on the lakebed at the north
end where surface water persists for several maitbsthe rest of the swamp has dried
(Cale et al., 2004). Geological Setting: The wetlaits on an impervious heavy clay
which is two to three metres thick. The clay ihtigoloured, causing the water to
become white and opaque when the swamp is inundaétolw this clay layer lies the
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palaeodrainage channel of alluvial sands. Clindan annual rainfall at Corrigin is
375.5 mm, mostly falling between June — Augustuahevaporation is ¢. 1800 mm.

Hydrological features:

Water Supply: Surface inflow enters at the souttegth of the wetland from undefined
channels that drain farmland to the south and saett (Cale et al., 2004). Outflow,
when it occurs, empties into a saline chain of $aksown collectively as the Bendering
Lakes, which lie 2-3 km north of the swamp (Calalet2004). Water Depth: September:
mean 0.85 m, median 0.95 m, maximum 1.53 m (n =di8)in 1985, 87 and 97.
November: mean 0.69 m, median 0.75 m, maximumm2a = 19), dry in 1985, 87 and
98 (Lane et al., 2004). Water salinity: Fresh,aatine. September: mean 0.26 ppt,
median 0.23 ppt, range 0.14-0.50 ppt (n = 15). Ndwer: mean 0.51 ppt, median 0.36
ppt, range 0.25-1.84 ppt (n = 16) (Lane et al. 20@4ter pH: range 6.30-9.10 (n = 38)
(CALM, unpublished data). Water Colour: 51 TCU int@ber 1997, 130 TCU in
October 1999 and 91 TCU in Octber 2003 (CALM, urighied data). Turbidity: Water

is frequently turbid because of the clay substf@tde et al., 2004). 51 NTU in October
1997, 1400 NTU in October 1999 and 35 NTU in Oct@@03 (CALM, unpublished
data). Groundwater: Maximum depth to groundwatekainuary 2000 ranged between 3.1
and 5.7 m and groundwater was always more salarettie surface water (Cale et al.,
2004).

Ecological features:

The wetland basin is dominated lelaleucastrobophylla with an understorey of
Melaleucaphoidophyllatowards the margin. The wetland fringe inclugesalyptus
loxophlebaandE. yilgarnensiswoodland oveMelaleucalateriflora thickets.

Significance:

One of the best examples of a wooded swamp donditgt®lelaleucastrobophylla
remaining in good condition within the Mallee andoh-Wheatbelt bioregions, where
this wetland type has been extensively degradediasuioyed by clearing and dryland
salinity (M. Lyons, pers. comm.).

Notable flora:

Threatened Species: None known. Composition: Tleestarey is dominated by healthy,
matureMelaleuca strobophyllaverstorey, witiM. phoidophyllaforming a sparse,
seasonally inundated understorey through the cantitesouthern parts of the wetland. At
the northern enadyl. latiflora andM. phoidophyllagrow over an understorey that
includesEnchylaena tomentosa, Atriplex semibaccata, Maiadamevifolia, Grevillia
acuaria, Lomandra effusandChenopodiunspp (Cale et al., 2004). Plants present at the
wetland edge includguncus subsecundus, Lythrum wilsonii, Centipedeedfarmisand
Marsilea drummondi{M. Lyons, pers. comm.)

Notable fauna:

Threatened species: None known. Composition: A tita0 species of waterbirds have
been recorded using Paperbark Swamp, with grespiestes richness occurring in
autumn, after the lake had flooded extensively éC2004; Cale et al., 2004). Breeding:
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Five waterbird species have been recorded breedilogy numbers at Paperbark
Swamp: Grey TeaAhnas gracilis Pacific Black DuckAnas superciliosaWhite-necked
HeronArdea pacificaEurasian CooEulica atraand Pink-eared DudWdlalacorhynchus
membranaceu@Cale, 2004). White-necked Heron were breedirtheaswamp in
October 1999 (Cale et al., 2004). Numbers: Durilegfal surveys carried out between
1999 and 2003, the abundance of waterbirds rarrged 200-600 individuals, and was
strongly dominated by Grey TeAhas gibberifrongCale, 2004).

Other fauna:

A total of 114 species of aquatic invertebratesehiaaen recorded within Paperbark
Swamp (Cale et al., 2004; A. Pinder, pers. com8pgcies composition is dominated by
insects (39 species or 52% of the fauna, Cale ,2@04). There are 16 taxa of
coleopteran beetle, includindyderodessp., which is typically collected from vegetated
swamps with turbid or coloured water. Hemipteramd Ripterans are also well
represented (7 and 16 taxa respectively). The maserically abundant insect species
were the Dipteran€hironomus tepperi, Chironomasf. Alternans and Stratiomyidae.
A total of 22 species of crustaceans (29% of t@d were collected and, while not as
species rich as the insects, they were numeridaltginant, with the anostracan
Branchinella lyriferaand the ostracoBennelongia barangaroboth recorded at
densities in excess of 10,000 individuals per sanf@dm sweep sample with a 250
micron D-framed pond-net). Two species of conclaasins].ynceussp. and
Caenestheriellap., were also collected in large numbers. Pape®aamp has
considerable conservation importance for aquatieriebrates, particularly
conchostracans and anostracans which rely on &dgss-resistant stage to persist at
Paperbark Swamp between filling cycles (Cale e2804). These species would be
compromised by changes in the hydrological cycleater quality (Cale et al., 2004).

Social and cultural values:
No information.

Land tenure:
On site:Paperbark Nature Reserve (Reserve 12900).
Surrounding areaFreehold farmland.

Current land use:
On site:Nature Conservation.
Surrounding areaAgriculture, predominantly wheat production aneegh grazing.

Disturbances or threats:

Current: A large drainage inlet has been constructed withénsouthern section of the
reserve opposite a paddock with evidence of walgitg and erosion (Gurner et al.,
1999). Vegetation on the southern boundary of dtare reserve shows symptoms of
waterlogging and salinity stress (Gurner et al99)9In 2001/2002, there was an increase
in soil salinities at the swamp which has causedigath of individuals of some tree
species, and a decrease in the number of somsesaitive understorey species (Kabay,
2002).
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Potential: Secondary salinisation and increased inundation.

Conservation measures taken:

The site is within Paperbark Nature Reserve (Res&?900). Paperbark Swamp is one
of 25 ‘biological monitoring’ wetlands within the Méatbelt which are monitored by the
Western Australian Department of Conservation amad.Management under the State
Salinity Strategy. Three permanent vegetation #etsshave been established at the site
to monitor the health of the vegetation on a triahibasis (Gurner et al., 1999).
Waterbirds, aquatic invertebrates and groundwateakso monitored biennially (Cale et
al., 2004), while depth, salinity and water quatitg measured each September and
November (Lane et al., 2004).

Management authority and jurisdiction:

The nature reserve is managed by the Western Aiastidepartment of Conservation
and Land Management for the Conservation Commissidestern Australia.
Wheatbelt regional office located at Narrogin.

Compiler and date:
Compiled by Sue Elscot, Department of Conservadiuh Land Management, Busselton,
in July 2005.
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2.10 WA130 Walcott Inlet and Munja Lagoon

Name of Wetland:
Walcott Inlet and Munja Lagoon

Reference number:
WA130

Location:
16°25' S, 124° 50’ E, approximately 150 km nortisteaf the town of Derby.

Bioregion:
Northern Kimberley

Shire:
Shire of Derby/West Kimberley

Area:
Approximately 30,000 ha

Elevation:
Sea level.

Other wetlands in the same aggregation:
None.

Wetland type:
A6, A7, A9, Al1, A12, B1, B4

Criteria for inclusion:
1,2,3,5,6

Site description:

The site includes Walcott Inlet, Munja Lagoon (& horth-eastern end of the Inlet) and
the lower reaches of the Isdell, Calder, and CleagrRiivers. Nearby wetlands: Big
Springs (WA114) is 90 km south-west; Yampi Soundiffing Area (WA115) is 80 km
west north-west; and the Prince Regent River (WA@6425 km north-east.

Physical features:

Landform: Megascale, elongate estuary; Walcott led¢ends approximately 60 km
eastwards from Collier Bay to the mouths of thed€éabnd Charnley Rivers; at its widest
point, Walcott Inlet spans approximately 11 km. jdubagoon is located at the north-
eastern end of Walcott Inlet. Geological Settin@ld¥tt Inlet is the broad, shallow,
drowned river valley which, in a previous era, daked a structural joint between the
Carson Volcanic and King Leopold Sandstone straltéch is why there are contrasting
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landforms on either side of the Inlet (Kenneallg &dinger, 1993). To the north and
north-east of the Inlet are undulating lowlandghvadendritic drainage off the gentle
slopes of the isolated hills and ridges, whictypdal of volcanic country. To the south
of the Inlet are rugged, boulder-strewn valleys earjes typical of King Leopold
Sandstone. Tidal mudflats, up to five kilometredayifringe the central and eastern parts
of the Inlet and are variably inundated by thegiddich have an average effective rise
and fall of 11 m (Kenneally and Edinger, 1993). #ud the landward edge of the
mudflat there are extensive alluvial plains, inahgddark alluvial soils, occasional large
fresh water lagoons and, where small streams fisvwobthe sandstone, small swampy
areas of deep, sandy soil stained by organics. yrRelokes rise steeply from the
mangroves and rocky shores at the mouth of Walslett, terminating in a plateau which
in places is bordered by cliffs. Here the Wartod Bentecost Sandstones overlie the
Carson Volcanics and produce similar topographhab of the King Leopold Sandstone,
which also forms the Artesian Range between thelllatid Charnley Rivers south-east
of Walcott Inlet. Dark grey Hart Dolerite intrudes all these rock types and produces a
characteristic black band on many hillsides whereesslopes have been produced by
weathering (Kenneally and Edinger, 1993). ClimMedian and mean annual rainfall at
Kuri Bay are 1292 mm and 1320 mm respectively, ipdatling in December-March;
annual evaporation is ¢. 3000 mm.

Hydrological features:

Walcott Inlet is strongly tidal, with tidal ampldations of up to 11 m at the mouth of
Collier Bay. Tides penetrate approximately 6 knoitite Calder River and 3 km into the
Charnley River from the confluences of the riverhwValcott Inlet (Chapman et al.,
1993). The Charnley, Calder and Isdell Rivers iitllarge fresh water into the Inlet.
Munja Lagoon is the largest of many freshwater spsaand lagoons that occur inland of
the tidal meadows on Munja Plain, on the northerastide of Walcott Inlet.

Ecological features:

The site is characterised by highly diverse habiaid a number of distinct wetland types
including estuary, river, river floodplain, and gzdoot seepage rainforests (on the south
side of the estuary). Munja Lagoon, located omihith-eastern side of the estuary, is a
very open feature which contains the largest knewamps oEleocharis dulcisn the
Northern Kimberley bioregion (T. Willing, persomammunication).

Extensive tidal embayments and alluvial flats supgense stands of mangroves.
Alluvial plains support extensive grasslands don@ddyEucalyptus tectifica, Corymbia
greeniana, C. confertiflora, Terminalia canesce@ardenia megaspermand
Erythrophleum chlorostachysiith the occasional Boadansonia gregoriiThe ground
layer is dominated by Spear Gragsteropogon contortuand Plains Wanderrie Grass
Eriachne festucace@enneally and Edinger, 1993).

Alluvial banks adjacent to the rivers supp@drymbia clavigera, Glochidion
sumatranum, Bauhinia cunninghamihite CedaMelia azedarach, Homolanthus novo-
guineensis, Terminalia bursarinBrachychiton diversifoliuand the climberkuffa
cylindrica, Merremia gemellandM. umbellata(Kenneally and Edinger, 1993).
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Gallery forests extend along the banks of creekisagijacent to the outcropping
sandstone. These permanently damp areas supptomeehepeciedelaleuca
leucadendra, Eucalyptus houseana, Terminalia fendtiana, T. platyphylla, Cordia
dichotoma, Ficus coronulata, Nauclea orientaliszy&yum eucalyptoides, S. nervosum,
S. suborbiculare, Thespesia thespesioides, TimadinnassandCarallia brachiata
(Kenneally and Edinger, 1993). Dense groveBarfidanus spirali®ccur with fern beds
dominated by Mangrove FeAcrostichum speciosyrtlimbing Swamp Fern
Stenochlaena palustri€yclosorus interruptughe rarely collecte¢ielminthostachys
zeylanica Cressa cretica, Drosera indica, Limnophila fragraMarsilea hirsuta, M.
mutica, Mitrasacme hispidandCyanthillium cinereuntKenneally and Edinger, 1993).

Patches of rainforest occur on the steep slopesviible sandstone escarpments, in
narrow gorges, in hollows on the upper slopes ofesbills and in swampy areas behind
tidal mudflats often merging with gallery foresRainforest species include the trees
Aidia racemosa, Aglaia elaeagnoidea, Albizia leldy&dstonia linearis, Alphitonia
excelsa, Bombax ceiba, Canarium australianum, €ehilippensis, Cryptocarya
cunninghamii, Ficus virens, F. racemosa, Ganopmylfalcatum, Grewia breviflora,
Gyrocarpus americanus, llex arnhemensis, Miliusahiei, Mimusops elengi, Polyalthia
australis, Polyaulax cylindrocarpa, Pouteria se@candWrightia pubescend he vines
includeAbrus precatorius, Adenia heterophylla, Ampelo@sstetosa, Canavalia
papuana, Capparis sepiaria, Flagellaria indica, tatcarpus frutescens, Pachygone
ovata, Parsonia velutina, Pisonia aculeaad Secamone timoriens{&enneally and
Edinger, 1993). The epiphytic orchiendrobium affineccasionally occurs.

Rivers and creeks flowing through sandstone angéd by Cadjeputsielaleuca
leucadendraover thickets of Screw PalRandanus spiraligkenneally and Edinger,
1993).

Semi-permanent or permanent swamps or billaboreggfoand in the area, the largest
example being Munja Lagoon. These wetlands are el by the Blue Waterlily
Nymphaea violaceand are often fringed with dense beds of the setigrgcharis dulcis
The gras$seudoraphis spinescersscommon as are the submerged aqu&iysa
aubertiiandNajas tenuifolia(Kenneally and Edinger, 1993).

Walcott Inlet and Munja Lagoon support a very deesavian fauna comprising at least
131 species, including 52 waterbird species (otWwHhi7 are listed under international
treaties), due to the high diversity of habitateypvithin a small area (Chapman et al.,
1993).

Significance:

Unlike other large inlets in the Northern Kimberlgpregion that are fringed by
mangroves only, Walcott Inlet is fringed by exteesalluvial, black soil plains that
support gallery forests, rainforest, savanna amchgeent freshwater wetlands, notably
Munja Lagoon, which is one of few permanent, frestewswamps in the bioregion
(Kenneally and Edinger, 1993).
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The site’s vegetation communities are especiallyartant. Three areas of rainforest
within the site are listed as a Threatened Ecod@iommunity (TEC), ‘Assemblages of
Walcott Inlet’, which is specially protected by tAéestern AustraliaiVildlife Protection
Act1950and the Commonwealtinvironment Protection and Biodiversity Conservatio
Act 1999.These rainforest patches, although only smalize, @re biologically very
significant. Munja Lagoon, located on the northteasside of the estuary, is a very open
feature which contains the largest known swamglebcharisdulcisin the Northern
Kimberley bioregion (T. Willing, personal communiican).

The site supports very high numbers of waterbifds teast 52 species (Chapman et al.
1993, K. Coate, unpublished data), and contain®itapt nesting habitat for the
Saltwater Crocodil€rocodylus porosughich is specially protected by the Western
AustralianWildlife Protection ActL950(T. Willing, personal communication).

The Walcott Inlet and Munja Lagoon area containayrates of significance to
Aboriginal people including art and burial sitesdacontemporary Aboriginal people
retain strong ties to the area (CALM, no date).

Notable flora:

Threatened species: None. Composition: Three afeainforest within the site are
listed as a Threatened Ecological Community (TE&3semblages of Walcott Inlet’,
which is specially protected by the Western AugralVildlife Protection ActLl950and
the CommonwealtEnvironment Protection and Biodiversity Conservatfct 1999.

The three occurrences of this TEC were first descriduring the Kimberley Rainforests
Survey (McKenzie et al., 1991, patches 18/4, 18 21/4). Stoneman et al. (1991)
described patch 19/2 in detail. This rainforestrsywalocated on the south side of
Walcott Inlet, near the Isdell River, is fed byestms from sandstone hills and appears to
be part of a broad watercourse. In June 1987, thasawater entering the swamp from
the south and draining towards the tidal mudflatated to the north and there was
standing water to at least 30cm deep in the cepamdlof the swamp. Higher ground with
tall Melaleucaforest occurs in the centre of the swamp. The sodggenerally highly
organic and in places are composed of layers tdréifit textures. The vegetation
comprises closed canopy rainforest to 30m in hemid is dominated bfyicusspp.,
Nauclea orientalisandCeltis philippensi®ver 1-3m highAcrostichum speciosufarns.
During the Kimberley Rainforests survey, which exasd 95 Kimberley rainforest
patches, the tre€ordia subcordatavas recorded only once, at patch 19/2 on the
southern side of Walcott Inlet.

A number of species present appear to be restriotédte site and its immediate
surroundsBorya subulatgAnthericaceae)yonochoria vaginaligPontederiaceae),
Merremia gemellgConvolvulaceag)Kalanchoe crenatéCrassulaceagpecaisnina
biangulata(Loranthaceae)jcacia froggattii(Mimosaceae) an8yzygium nervosum
(Myrtaceae)(Kenneally and Edinger, 1993).
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Notable fauna:

Threatened species: None known. Composition: A tdta2 waterbird species have
been recorded using Walcott Inlet and the lowechiea of the Isdell, Calder and
Charnley Rivers, including 17 listed under interoiaal treaties (17 under CAMBA and
13 under JAMBA) (Chapman et al., 1993; K. Coateyuinlished data). These include 10
herons and egrets (Family Ardeidae), 16 wadersshocebirds (including six
Charadriidae and eight Scolopacidae), six gullstantgs (Family Laridae) and five ibises
and spoonbills (Family Threskiornithidae). Someeshirds, particularly herons, ibises,
egrets and Australian Pelicans are much more altiodathe Calder than the Charnley
River, which may be due to the greater tidal pextietn into the Calder Rivec& 6 km of
tidal reaches compared¢a 3 km in the Charnley River) (Chapman et al., 993
Additionally, the Calder River has larger area&idal meadows’, which are narrow
margins of semi-aquatic grasslands that are inedday the high tides (Chapman et al.,
1993). Numbers: No systematic waterbird counts e undertaken in Walcott Inlet
or Munja Lagoon. More than 500 Brol@aus rubicundus500 Magpie Goos&nseranas
semipalmataand large numbers of Glossy IBikegadis falcinellusAustralian White

Ibis Threskiornis moluccand Straw-necked IbiBhreskiornis spinicollisvere observed
on Munja Lagoon at dusk during a fleeting visitlime 1999 (P. Masters, pers comm.).

Other fauna:

Threatened species: The Golden Bandite@ddon auratuswhich is specially protected
by the Western Australiawildlife Protection Actl950(Sr) and the Commonwealth
Environment Protection and Biodiversity Conservatict 1999Nv), has been recorded
within a vine thicket in rainforest along the ChagnRiver (Chapman, 1993). One group
of five Gouldian FinctErythrura gouldiag which are also specially protected by the
Western AustraliaWVildlife Protection Actl950(Sr) and the Commonwealth
Environment Protection and Biodiversity Conservathct 1999Ne), were recorded in
savannah woodland near the mouth of Neville Creethe Calder River (Chapman et
al., 1993). The site includes important nestingtaalor the Saltwater Crocodile
Crocodylus porosughich is specially protected by the Western Austmawildlife
Protection Actl950(Sr) (T. Willing, personal communication). Compasi: At least 79
species of birds (in addition to the 52 waterbpd@es) have been recorded using the
site, with insectivores and frugivores being thestrammmon birds (Chapman et al.,
1993). Species recorded only in the rainforest\and thickets were the Pied Imperial
PigeonDucula bicolor Emerald DoveChalcophaps indicaSacred Kingfisher
Todiramphus sanctu¥ellow OrioleOriolus flavocinctusaand Spangled Drongo
Dicrurus bracteatugChapman et al., 1993). Notable bird records melthe Rufous
FantailRhipidura phasianaRed-chested Button Qudiurnix pyrrhothoraxand White-
browed RobirPoecilodryas superciliosgK. Coate, pers. comm.). A total of seventeen
native and four introduced mammals have been reddirdm the Walcott Inlet and
Munja Lagoon area (Chapman, 1993). The seventdare mammals include the Short-
beaked Echidn@achyglossus aculeatthe rarely sighted Scaly-tailed PossWwyulda
squamicaudatathe Common Wallaroblacropus robustudijve bat species and three
native rats and mice (Chapman, 1993)e four introduced species are the Edlis
catus,HorseEquus caballusQne-humped Camé&amelus dromedariuand the Cow
Bos taurugChapman, 1993). While the cat, horse and camed wezrorded in low
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numbers only, approximately 200-300 cattle were=olesd along the rivers and swamps
of the Munja Plain. During the Kimberley Rainforesurvey, which examined 95
Kimberley rainforest patches, the camaenid shaitesitrachia spwas recorded only
once, at patch 19/2 on the southern side of Walclett (Solem, 1991).

Social and cultural values:

Historical value: Walcott Inlet was named after Benton Walcott (1834-1883), a
collector of natural history and botanical specimand inspector of pearl fisheries in
Broome, by the surveyor F.S. Brockman in July 1@0dnneally and Edinger, 1993).
The first pastoral lease in the vicinity was estddgdd in 1924, and in 1927 the State
Government purchased the leases and, togethetheittemaining Crown land from the
northern side of the inlet to the ocean, estabtisireAboriginal Reserve (No. 19563) and
cattle station at Munja. In 1949, the PresbyteGamirch took over the station and in
1951 the Presbyterian mission was closed and mmvéébtjulum (on the mainland near
Cockatoo Island). Aboriginal Reserve No. 19563 wascelled in 1958. Cultural value:
The Walcott Inlet and Munja Lagoon area containgyrstes of significance to
Aboriginal people including art and burial sitesdacontemporary Aboriginal people
retain strong ties to the area (CALM, date unknown)

Land tenure:

On site: The site is currently Unallocated Crown Land (U@bHd although it has been
proposed to form the Walcott Inlet National Pahis thas not yet occurred.

Surrounding areaWalcott Inlet is surrounded almost entirely by U®antijan Station,
which is leased by the Federal Government for tlogvihjum Aboriginal Community,
adjoins the north-eastern end of the inlet. Larjdiathg the south-eastern corner of the
inlet, between the Isdell and Charnley Rivers, Waserly Charnley pastoral lease, but
was subsequently secured by CALM for conservatot©9i92. The south-western side of
the Inlet (west of Mount Page) is Reserve 1011 ¢sted) for the purpose ‘Townsite and
Landing’.

Current land use:

On site:The site is currently Unallocated Crown Land tisgiroposed to form Walcott
Inlet National Park. Currently, the area can ordyalscessed via roads crossing pastoral
leases, namely Mt Elizabeth Station, Beverley $writation and Pantijan Station.
Permission to use these tracks must be obtainedtfre pastoral lessees prior to arrival
at the stations (CALM, date unknown). Several comumaétour operators provide guided
nature-based and fishing tours to the Inlet. S@mgbrary camping takes place at Munja
during stock mustering from nearby Pantijan Sta{loenneally and Edinger, 1993).
Surrounding areaMost of the Inlet is surrounded by Unallocatedv@nd_and. Pantijan
Station adjoins the north-eastern corner of thetinl

Disturbances or threats:

Current: Feral stock are present in limited numbers and/éigetation is in reasonably
good condition (Kenneally and Edinger, 1993).

Potential: Whilst the presence of feral pigs has not beearficned in the Walcott Inlet
and Munja Lagoon area, concerns have been raised mgreasing pig numbers
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throughout the Kimberley and pigs have been knanateimage rainforest patches (G.
Graham, pers. comm.).

Conservation measures taken:
The area has been proposed to form the WalcottNdgonal Park (Burbidge et al.,
1991).

Management authority and jurisdiction:

The Western Australian Department of Planning arfichétructure is responsible for
management of all unvested reserves and Unallo€&xt@an Land although the
Department of Conservation and Land Managemenpadil responsibility for the
management of weeds, fire and feral animals withallocated Crown Land.

Compiler and date:
Compiled by Sue Elscot, Western Australian Depantroé Conservation and Land
Management, Busselton, in June 2005.
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3 IMPROVED DOCUMENTATION OF EXISTING
DIRECTORY SITES

This section of the report provides details onithgrovments made to 25 existing
Directory site reports that were updated as pattiisfproject, primarily as a result of a
review of literature and information that had beeoavailable since the previous updates
were completed in 1999/2000. Therefore, the desong for these sites include new
information that became available from 1999, amdcarrrent up to June 2005. New
information and changes to these sites beyond 200% has not been included.
References used to update each site were not &oléadh site description in the
electronic version of the access database as ttiegeveferences field in the database
simply says “refer to the Western Australian refiees list”. A list of all references used
to update the existing site descriptions is inctlisiesection 3.2 of this report, and an
electronic version of the reference list is prodida the thumb drive that accompanies
this report (File name Refs used to update exiditggdescriptions).

3.1 Changes Made to Existing Site Descriptions

WAOQ36 Lake Logue - Indoon System

* Conservation measures taken (NHT rehab and catdhmemagement project,
Shire of Carnamah, 2002; wetland vegetation manioiKabay 2002, Gurner et
al. 1999)

» Disturbances or threats (past/present, impact9@® floods on vegetation health,
Kabay 2002; 1999 wetland vegetation monitoring,r@ueet al. 1999; feral
animals — at the request of Jodie Watts)

» Other fauna (new species of tubificid known onlynfrthis location, Pinder and
Halse 2002; addition of SAP aquatic invertebrataitooing data, Cale et al.,
2004)

* Land tenure (updates based on advice from GrahameHGALM Information
Management Branch, 2005)

WAOQ014 Rock Pools of the Walter James Range

* Changes made at the request of the Ngaanyatjatrac@¢o site description,
social and cultural values, current land use, distace or threat, conservation
measures taken and the management authority asdigtion (R. Edwards,
Ngaanyatjarra Council representative, pers. comm.)

» Conservation measures taken (declaration of the A»an 2003; Thomas and
Clews 2000)

* Current land use (addition of nature conservation)

* Land Tenure (declaration of the IPA)
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WAO35 Hutt Lagoon System

* Social and cultural values — research (Brine hyloeoustry, Arakel and Moulton
1986)

» Disturbances or Threats (uncontrolled vehicle axdélegal grazing and weed
encroachment at Utcha swamp, incompatible landinappropriate fire regimes,
A.Chant, CALM, pers. comm.)

WAO44 Yeo Lake/Lake Throssell

* Physical features (addition of Beard 2002 ref only)

* Social and cultural values — research (palaeogpbgrand drainage evolution
Beard 2002)

* Notable flora (removal of pigface from outlying gan

* Notable fauna (species names updated)

* Potential threats (rabbits, camels and altered-&games)

WAOQ52 Lake Disappointment — Savory Creek System

» Social and cultural values — research (palaeogpbgrand drainage evolution,
Beard 2002)

* Hydrological features (added August 2004 water abtEyninfo, CALM,
unpublished data)

* Notable fauna (birds on Savory Creek in August 199&bster 1997; Banded
Stilt Breeding attempt, Clarke et al. 2004; birdsSavory Creek, Fuller and
Burbidge 2002, Van Leeuwen 1997)

* Notable flora (significant revision — replaced tesxth B. Muir's new
descriptions, CALM unpublished data)

» Other fauna (reptiles, frogs, mammals, terreshiias, Fuller and Burbidge,
2002; Start 2002; Kendrick 2002; addition of pretiary aquatic invertebrate
id’'s, CALM, unpublished data; comments on the nmasherically abundant
aquatic invertbrates, A. Clarke, CALM, pers. comm..

* Taxon Info (added all species listed in Clarkel &0®4, Fuller and Burbidge
2002, Start 2002, and Kendrick 2002)

e Threats (feral donkeys and camels on Savory Crgtkt(2002)

* Conservation measures (proposed Wild River, Enwiremt Australia 1998)

WAO39 Lake Gruszka

* Hydrological features (inundation the result ohrlearing depressions)

» Social and cultural values — research (palaeogpbgrand drainage evolution,
Beard 2002)

» Land use (surrounding area — exploration for bastl® and diamonds, Trench
2002)
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WAO038 Gibson Desert Gnamma Holes

Social and cultural values — research (palaeogpbgrand drainage evolution,
Beard 2002)

Land use (surrounding area — exploration for bas&isiand diamonds, Trench
2002)

WA111 Gladstone Lake

Social and cultural values (history/naming of taled, Dell 2003)
Disturbances or threats (cattle damage, Dell 2003)

Land tenure (reserved for “Public Purposes”, D8D32)
Significance (birds listed under international tres)

Ecological features (total numbers of bird spedie=| 2003)
Notable Fauna (considerable revision, Dell 2003)

Other fauna (revision, Dell 2003)

Notable Flora (other species present, Dell 2003)
Conservation measures taken (negotiations to atltetoonservation estate, G.
Graham, CALM, pers. comm..)

Taxon Info (added extra bird species from Dell 2003

WA112 Lake Bryde — East Lake Bryde

Conservation measures taken (soil-landscape map@nif§in et al. 2002; South
Lake Bryde Focus Catchment Group, Hamilton-Brow@ % 9hotogrammetric
mapping/ digital elevation model, Kevron Aerial $eys 2000; surface water
management study, Farmer et al. 2002; wetland a&getmonitoring, Ogden and
Froend 1998, Franke et al. 2001; Thorny LignumrintéRecovery Plan,
Phillimore et al., 2003; Register of the Nationatdfe, Raines 1995)
Hydrological features (depth to groundwater, Calal.e2004)

Notable fauna (Threatened species, waterbird diyeasd abundance, Cale et al.
2004)

Physical features (catchment area, Kevron Aerialé&s 2000)

Notable flora (addition of understorey species extla Melaleucas identified by
Ecoscape et al. 2001)

Disturbances or threats (recent wetland vegetationitoring results, Franke et
al. 2001)

WAQ96 Lake Gregory System

Notable fauna (addition of Grant Pearson’s July2@@terbird counts, CALM
unpublished data)

Other fauna (minor change, Halse, Shiel and Wildiafh®98)

Hydrological features (minor change to salinitiet@ke Mulan, Halse, Shiel and
Williams, 1998)

Conservation measures taken (identified as a r@fiagibiological diversity in
arid Australia, Morton et al. 1995; declaratiortlod IPA, DEH 2005)
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* Land tenure (Paruku IPA, subject to the Tjurabalative title claim, Van
Osterzee et al. 2001)

e Social and Cultural Features (Cultural values, etbout Paruku traditional
owners and native title claim, Van Osterzee €2601)

* Management authority and jurisdiction (revisionnMasterzee et al. 2001)

* Current land use (limited tourism, Van Osterzeal €2001)

WAOQ55 Lake Grace System

* Hydrological features (Lake Altham, depth to growatker, Cale et al. 2004)

* Notable fauna (Lake Altham, waterbird diversityl®98/2000, Cale et al. 2004)
* Notable flora (section revised, added Gurner 2@00)

* Social and Cultural features (minor addition tcegesh, State Salinity Strategy)

WAOQ064 Prince Regent River System

* Notable flora (new species of tropical triggerpldrdawrie and Kenneally 1996)

» Other fauna (addition of threatened species, Gh&ma pers. comm.; addition of
other native mammals, G. Graham, pers. comm..)

» Conservation measures taken (indigenous manageeentWwunambal-
Gaambera Aboriginal Corporation 2000)

* Land tenure (native title claim, Wunambal-Gaaml#fdvariginal Corporation
2000)

WAOQ063 Mitchell River System

» Conservation measures taken (indigenous manageeentWwunambal-
Gaambera Aboriginal Corporation 2000, declaratibthe Mitchell River NP in

2000)
e Other fauna (Threatened fauna — Golden Bandicooigaributaries, G. Graham,
pers. comm.).
* Land tenure (native title claim, Wunambal-Gaaml#fdrariginal Corporation
2000)
WAOQ013 Windjana Gorge

» Social and cultural values (Social value, imporeaaotWindjana Gorge Devonian
reef fish fossils, Long 2000)

» Conservation measures taken (identified as a RefogiBiological Diversity,
Morton et al. 1995)

WAO041 Lake Dora (Rudall River) System
» Other fauna (addition of aquatic invertebrate d&®l-M unpublished data)

WAOQ37 Murchison River (Lower Reaches)
* Notable flora (addition of DRBtachystemon nematophoyus
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» Conservation measures taken (identified as a RefogiBiological Diversity,
Morton et al. 1995)

» Disturbances or Threats (current — feral pigs avatgy uncontrolled vehicle
access, at the request of Kelly Gillen, CALM MidwBd\).

* Land tenure (addition of townsite reserve info)

* Management authority and jurisdiction (additiorSbiire of Northampton
reserves)

WAOQ019 Thundelarra Lignum Swamp

» Significance (outstanding ornithological importanBaines et al. 1995)

» Conservation measures taken (nominated for lisimthe Register of the
National Estate, Raines et al. 1995)

» Disturbance or threats (large passage about sisicr and siltation added, D.
Blood, pers. comm..)

WAOQ15 Rowles Lagoon System

» Conservation measures taken (management pland@othservation park and
nature reserve, key management issues, sectiomd@&ment proposal and
purchase of Canegrass Lagoon, declaration of anir&@rmmentally Sensitive
Area’, CALM 2000; 2015 pastoral lease excision i&ta

* Notable fauna (10,000 coots in May 1996, potemtisthbers following a major
inundation event, CALM, 2000)

* Notable flora (significant revision of the fringirmgg description, CALM 2000)

* Hydrological features (estimate of catchment ar8&,600 ha, CALM 2000;
removal of comment that the lagoon may be near geemt)

» Physical features (significant revision, CALM 2000)

* Current land use (recreational facilities providgedRowles Lagoon, CALM 2000)

» Disturbances or threats (present — signs of exeegsazing, potential — weed
invasion)

WAOQ062 Drysdale River

» Significance (add information about the Ramsaedoh that the site meets —
endemic fishes, Jaensch and Watkins, 1999).

* Notable fauna (added number of birds listed undkrinational treaties, 3,
Woinarski and Start 1997; presence of Gouldiantkig Graham, CALM, pers.
comm..)

* Other fauna (added distribution of endemic fislegnsch and Watkins, 1999;
Threatened fauna — Salt water crocs below Solds, kal Graham, CALM, pers.
comm..).

* Other fauna (added Woinarski and Start referentg on

» Disturbances or threats (added changed fire regamégeral animals at the
request of G. Graham, CALM)

» Conservation measures taken (addition of Donkelynguat the request of G.
Graham, CALM).

71



Nomination and improved documentation of nationatiportant wetlands in under-represented IBRA negim WA

WAO54 Lake Cronin

* Management authority and jurisdiction (Mallee Alganal Corp native title claim
— finalised and dismissed)

* Hydrological features (info on the summer rathantvinter filling of the lake,
supplied by Greg Durell, Narrogin CALM DM)

» Other fauna (changes to the name and status aftkeCronin snake, Keogh et
al., 2000 and Western Australian Museum, 2003).

* Social and cultural values (exploration along theeg stone belt is still
occurring..., info on current mining in catchmentrfr@reg Durell, Narrogin
CALM DM)

» Current land use (nickel mining added)

* Current and potential threats (WANL nickel minindpad)

WAO53 Pools of the Durba Hills

* Hydrological features (addition of 2004 water ch&uasults, CALM, unpublished
data)

* Other fauna (addition of preliminary aquatic inednate id’s, CALM,
unpublished data; comments on the most numeriabliyndant aquatic
invertbrates, A. Clarke, CALM, pers. comm..)

* Notable flora (considerable revision — use of B.ifdwegetation descriptions,
CALM unpublished data)

WAOQ033 Windich Springs

* Land tenure (removal of reserve 5280 — on advioen iGraham Hoare, CALM
Information Management Branch, 2005)
* Management authority and jurisdiction (changesflect current status)

WA110 Wagga Wagga Salt Lake

» Disturbances or threats (changes in plant covercangosition resulting from
grazing, D. Blood, CALM, pers. comm..)

WAOQ32 Lake Carnegie System

« Current or potential threats (cattle, camels, rablitered fire regimes and weed
invasion added)

ALL SITES

All sites have had changes made to the managem#dray and jurisdiction section to
reflect changes in Agency structures and legigtagiace the last edition of the Directory
was published. Since these updates were complet&@Di5, the Department of
Conservation and Land Management (CALM) has beeamed the Department of
Environment and Conservation (DEC), however thentsdor the above sites (and all
WA sites within the Directory, and WA’s Ramsar sitecumentation) still refer CALM.
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Rectification of this will need to occur in a costeint manner across all WA Directory
and Ramsar sites listed within the Australian WettaDatabase.
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