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EXECUTIVE SUMMARY

This survey was conducted in an area of about 15 heetares of bushland at Meadow
Springs, about 4 kilometers north-east of the Mandurah town centre. The purpose of the
survey was fo assess the flora and vegetation conservation values of the study area to

assist with development planning.

The Meadow Springs survey area lies in the Spearwood Dune geomorphological element.
The survey area was located on a fow limestone ridge with a shallow covering of
yellow-brown Spearwood sand. It included the crest along the ridge and the slopes to the

west and east.

‘The vegetation was described at sites and mapped. Plant species present at each site were
recorded as part of the vegetation descriptions and the flora was also recorded
opporfunistically throughout the survey area. A vegetation unit map, a vegetation
condition map and a flora list were prepared for the survey drea. The vegetation data was
databased and used in a floristic analysis which compared the vegetation units of the
survey area with a standard data set from sites across the Swan Coastal Plain (Gibson
etal., 1994). The database of Swan Coastal Plain sites has previously been analysed and
grouped into floristic community typés (Gibson et al. 1994), a number of which have
been identified as Threatened Eeological Communities of high conservation value.

Eighty four (84) native species were recorded in the survey area. No Declared Rare Flora
were found in the swrvey area. One Priority 4 species, Jacksonia sericea, was recorded in
a shrubland unit. No other species of particular conservation significance were recorded.

The survey area vegetation was mainly Melaleuca and Acacia open to cloged scrub and
heaths on the crest and upper slopes of the limestone ridge, with snall areas of
Alocasuarina humilis and Myrtaceous shrublands and scatiered Eucalyptus
gomphacephala (tuart). More tuarts cccurred along the lower slopes of the ridge (near
the boundary of the survey area) and a small area of tuart woodland ocours in a small
amphitheatre-shaped area on the central-eastern side of the ridge.

The condition of the vegetation in the survey area on the limestone ridge crest and upper
to mad slopes was mostly Very Good to Excellent with moderate to low weed cover and a
good number of native species in the different vegetation strata.



The PATN analsis showed that none of the vegetation units were TEC units. The PATN
analysis showed that most of the survey area vegetation types belonged to the Gibson ef
al. (1994) floristic community 24 ("Northern Spearwood shrublands’), which isnot a
Threatened Eclogical Community (TEC). Two of those units, limestone ridge crest units,
showed affinities to floristic copmunity (26a) that is a TEC, but they were primarily

retated to the non-TEC floristic commumnity 24 and assigned to that floristic community.

The tuart vegetation units were considered to be of moderately high conservation value.
The Very Good to Excellent condition of much of the vegetation and the diversity of the
vegetation units in the bushland added to the conservation value of the vegetation. The
vegetation conservation values are moderately higher in the northern half of the
bushland.

No Qsprey nests were observed in the swrvey area, but a large stick nest was recorded in
the road reserve on the west side of the survey area. About fifty eight tuart trees between
5 melres and 25 to 30 metres in height were examined in the survey area and hollows

were observed in 13 ofthem. -



1.6 INTRODUCTION

1.} Background

The City of Mandurah plans to develop an area of bushland fhat is part of Lot 9007,
Pebble Beach Boulevard, Meadow Springs that is designated for Distriet Open Space on
the *Meadow Springs Estate” Outline Development Plan as approved by the Western
Australian Planmung Commission, ¢ Janmary 2002, The City of Mandurah wishes io
know the vegetation and flora values present and their distributions in the bushland, to

more effectively plan the location of developments in the area.

1.2 Aims of this study

The aim of this study was to describe and assess the flora and vegetation conservation
values of the Meadow Springs study area. Specifically, this study had the following
aims:

1. Determine if there was any flora in the bushland of special conservation significance,
such as rare and priority species.

2. Determine if there were vegetation units of special conservation significance and their
distribution.

3. Assess the condition of the vegetation in the study area.

4. Record any habitat trees in the study area, with particular interest in any trees with

Osprey nests.

1.3 The survey arez

The survey area is about 600 meters long and 250 meters wide (about 15 hectares) and
lies in the Meadow Springs area, immediately to the east of the RAAF Association
Retirement Village and about 4 kilometers north-east of the Mandurah town centre (see
Figure 1}. A road reserve runs along the eastern boundary of the RAAF Association
Retirement Village and separates the Retirement Village from the study area.

1.4 The geomorphology of the survey area

The Swan Coastal Plain consists of a series of geomorphological elements which are
sub-paralie] to the present coastline (McArthur and Bettenay, 1960). Each of these
geomorphic elements has distinctive geology, vegetation, topography and soils.

The Meadow Springs survey area lies in one of these elements, the Spsarwood Dune
System(McArthur and Bettenay, 1960). The Spearwood Dune element consists of a core
of limestone covered by variable depths of vellow or brovn sand. The limestene has



¥ .
been exiensively exposed along the westem part of this element and the sand matenial
deposited to the east by wind. To the west of the Spearwood dunes lies the younger

Quindalup dunes.

1.5 Regional botanical context

Beard (1980) defined boundaries for botanical provinces, districts and subdistricts for
Western Australia on the basis of his vegetation mapping of the State. In this framework,
the study area lies in the Drummeond Botanical Subdistrict (more or less equivalent to the
Swan Coastal Plain and part of the Dandaragan Plateau) of the Darling Botanical Distriet
of the South Western Botanical Province of Western Australia.

Heddle ez al (1980) mapped the vegetation of part of the Drummond Botanical
Sub-district at a very broad scale, describing a seies of vegetation complexes. These are
related groups of vegetation associations found on particular land form-soil vnits
(geomorphic elements, see above). They mapped a total of 38 vegetation complexes on
the Swan Coastal Plain. The vegetation of the Meadow Springs survey area belongs to
one of these, the Cottesloe Complex - Central and Soufh. This complex has heaths on
limestone outcrops, with areas of deeper sands supporting tuart woodland and
tuart-jarrah-marri open forest (Heddle e al., 1980). The dominance of tuart isa
distinguishing feature of the southemn part of this complex.

More recently, an alternative analysis of the plant assemblages on the Swan Coastal Plam
soufh of Gingin Brook was carried out using a floristic approach (Gibson et al., 1994)
and was extended in 2000, This work identified 66 floristic community types n four
floristic ‘Super Groups' for the southem Swan Coastal Plain. These units are defined at a
similar level of synthesis to that of Heddle ef al. (1980) (Trudgen, 1999). The four 'super
groups' of sites correlate closely with the major geomorphological elements on the Swan
Coastal Plain (and also to rainfall), with the exception of one group which contained the
seasonal wetlands, which ncludes sites across all geomorphological groups (Gibson
etal., 1994).
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1.6 Threatened Ecological Communities (TECs}

The Department of Conservation and Land Management has developed a procedure for
identifying Threatened Ecological Communities' (Department of Environmental
Protection 2000; English and Blythe 1997). Threatened ecological communities (TEC's)
are assigned to one of four categorics: Presumed Totally Destroyed'; 'Critically
Endangered’, 'Endangered' or 'Valnerable' (Department of Envirommental Proteetion,
2000).

On the Swan Coastal Plain, twenty five potential threatened ecological communities,
delineated by a number of floristic and other studies, have been assessed for threatened
ecological community status, Of these, twenty four have been confirmed as ‘threatened'
(Department of Environmental Protection 2000). Sixteen of these Threatened Ecological
Communities are floristic community types as identified by Gibson ef al. (1994).



22.2 Lingitations of the vegetation survey

There is a limit to the accuracy of the assignment of the different strata in the vegetation
descriptions to structural units (eg., low open woodland, low woodland, low open forest,
open shrubland, shrubland ete.). Referral of 2 stratum to a structural category depends on
assessment of its cover. Such estimation is imprecise and it is not unusual for different
observers to give quite different estimates of the cover of a species, or stratum in a stand.
However, descriptive exercises such as that carried out for this report require only a

moderate level of accuracy.

The cover estimate of each plant species recorded in the quadrats was based on
estimating species canopy cover. The assumption was made that for most species,
canopy cover and projected foliar cover are reasonably similar, or that the difference is
less than the level of accuracy of the estimates.

2.3 Methods of mapping vegetation atiributes in the study area

2.3.1 Methods for mapping vegetation wnits in the survey area

Vegetation units were recorded generally between plant community and plant association
level. The vegetation unit boundaries were drawn on a computer generated aerial
photograph while traversing the study area. The aerial photograph was at a scale of
1:1000, colour, orthocorrected and overlain with the UTM coordinate grid (GDA94
datum). The orthecorrected aerial photography was supplied by the City of Mandurah
and SMEC Australia PL compiled and printed the field maps. GPS coordinate readings
were used to confirm placement of vegetation boundaries on fhe map.

The vegetation mapping unit descriptions were based on the vegetation site descriptions.
For those units where detailed vegetation site descriptions had not been recorded, brief
mapping it deseriptions were recorded.

2.3.2 Miethods for mapping vegetation condition in the study ares

The vegetation condition was mapped using the vegetation condition assessment at each
of the releves as a starting point. Generally the vegetation condition deseribed at a site
was representative of the vegetation condition throughout the vegetation. Where
vegetation condition boundariss varied from that of the vegetation units, the mapping
methods outlined in section 2.2.1 above were used.



2.4 Noristic analysis

2.4.1 Dats storage and handling

The Meadow Springs vegetation site data was entered mnto a specially designed computer
database developed by E. A. Griffin using Microsoft Access.

2.4.2 Floristic analysis methoeds

2.4.2.1 Introduction

The foristic analysis carried out was based on species presencefabsence data from nine
of the Meadow Springs sites combined in a database with the 509 sites from Gibson ef al.

(1994).

The nine Meadow Springs sites included five sites which had comprehensive species lists
(sites MS1, MS2, MS4, MS5, MS6) and four other sites (MS3, MS7, MSI1 and MS13)
with good but incomplete species lists. These sites were in vegetation units of particular
interest (see Appendix 5 for all site details). The number of species recorded at the sites
with incomplete lists were 19 (MS3), 15 (MS7), 27 (MS11) and 14 (MS13). It should be
noted that sites MS3 and MS13 were in vegetation units with relatively low numbers of
species (Acacia rostellifera closed scrub and Hakea trifurcata open to closed scrub,
respectively). Of the sites with complete species lists, site MS1 had the most species (50)
and site MSG had the lowest number of species (32).

2.4.2.2 Data preparation and compatibility

To conduct the analysis on the data from Meadow Springs and Gibson et al. (1994)
datasets, it was first necessary o reconcile the flora species. This step was necessary
because of changes in fhe nomenclature over the last ten years and the potential for
survey specific variations in the application of names (Griffin and Trudgen, 2004). The
reconciliation nvolved reducing some infra-specific names to the relevant species name,
combining some taxa where confusion is known to have occurred in field observations
and identifications and omitting some names (mostly where a taxon had only been
identified to genus).

It should be noted that the Meadow Springs data was compatible with the Gibson et al.
(1994) data. Both datasets were based on data collected from sites of similar sizes, with
the Gibson ef al. (1994) sites being 10 metre by 10 metre quadrats and the Meadow
Spring sites being releves of estimated 10 metre by 10 metre areas. Gibson ef al (1954)
visited their sites twice to record plant species present, including a spring visit, compared

10



to the single recording of the MEadOW" Spring sites. However, the single Meadow Springs
recording ook place during the spring season (when most plant species are most easily
observed). Weed species were included in both the Gibson et al. (1994) and Meadow
Springs datasets.

2.4.2.3 PATN analysis

The PATN modules used were ASO (calculation of similarity matrix), FUSE
(classification), DEND (representation of classification) and NNB (determination of siles
most similar to each site) (Griffin and Trudgen, 2004). The results of the analyses were
imported into a database so that site characteristics and previous classifications (eg
Floristic Community Types derived in earlier classifications) could be associated with

them.

Two types of PATN analysis were used. The first method (using the PATN ASO, FUSE
and DEND modules) ran an analysis of the combined Meadow Springs and Gibson ef al.
(1994) data sets to produce a classification of the sites vegetation in the form of a
dendrogram of the combined data sets, with the Floristic Community Types defined by
Gibson et al. (1984) assigned to the Gibson et al. (1994) sites. The appropriate flonistic
commuuity type to assign to the Meadow Springs sites could then be m'terpreted by the
relative position of those sites to the Gibson ef al. sites in the dendrogram.

The second method (Nearest Neighbours methed) used the NNB module of PATN (o
investigate which 20 sites in the combined data set were most similar to each of the
Meadow Springs sites.

A final assignment of a Floristic Communify Type was then made to each of the
Meadow Springs sites taking into account the resulis of both methods and the fact that the
dendrogram relationships can be arranged 1o a more ‘spread out’ and less easily
interpretable manner.

2.4.3 Tloristic amalysis limitations

It has been found m other floristic analysis that the addition of new sites to the

Gibson et al. (1994) data set to produce a combined classification may disrupt the
original classification of sites (Griffin and Trudgen, 2004). The more data that is added,
the higher the level of disruption. If this occurs it can make it difficult to assign the new
sites to the Floristic Community Types of Gibson ef of. (Griffin and Trudgen, 2004).

11



Another limitation in eondueting a PATN floristic analysis using the above metheds may
arise depending on the degree of success in reconciling the two data sets, A further
limitation may arise from any significant differences in data collection methods between
the two surveys. This is unlikely fo have caused a material difference in the results

except for those Meadow Springs sites that had less complete species lists.

2.5 Tdentification of Threatened Ecological Communities (TEC)

Ongce cach of the Meadow Springs sites was assigned 1o a Floristic Community Type, a
table of Floristic Communities Types on the Swan Coastal Plain and their TEC status
(Department of Environmental Protection, 2000) was consulted to determine if any of the
Meadow Springs sites were TEC’s. No new TEC's have been assessed for the westem
part of the Swan Coastal Plain (which includes fhe survey area) since the publication of
Bush Forever Vol 2 (B.J. Keighery, pers. comm.).

2.6 Recording habitat trees

2.6.1 Methods for recording habitat trees in the study area

The study area was traversed and the trees present assessed for habitat indicators,
particularly the presence of large nests that could be Osprey nests and the presence of
branch hollows suitable for nesting birds such as Black cockatoos. The observation of
the trees did not attempt to determine if there had been activity (eg nesting activity) at the
hollows. The base of tree trunks were also examined for possum markings (bark

scratchings).

A pair of 8x21mm binoculars were used to search the tree canopies for nests and hollows.

12



3.0 FLORA IN THE SURVEY AREA

2.1, Flora list for the survey area

A fotal of one hundred and nineteen plant species were recorded in the Meadow Springs
study arca. Eighty-four (84) of these species were native to the ares, including 83 species
of native flowering plants and one native cycad (the Zamia Palm, Macrozamia riedlel).
Thirty-five (35) remaining species were weeds. A list of all the species recorded from
the survey area is provided in Appendix 4.

Of the native flowering species recorded, twenty four (24) were monccotyledons and

fifty nine (39) were dicotyledons.

3.2 No declared rare flora species were recorded from the survey arvea
No declared rare species were recorded n the study area during this survey.

3.3 Priority flora species recorded from the survey area

One Prioxity 4 species, Jacksonia sericea (see Photograph 1below), was recorded during
the swivey (Atkins, 2003; see Appendix 1 for Priority classifications).

-
-
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Photograph 1. Jacksoniz sericen
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Jacksonia sericea is a low spreading shrub o 60cm with cmnge'pea flowers, X grows on
calcareons and sandy soils on the Swan Coastal Plain between Perth and Pinjarra
(Marchant ez al., 1987; Flora Base internet site, Department of Conservation and Land
Management). It was observed in a number of locations in the Meadow Springs survey
area, but was mainly associated with mapping unit Ah (see section 4.1.3 below).

3.4 Other species of conservation significance recorded from the survey area

No other species of conservation significance was recorded in this survey.

However, a “taxon’of some botanical inferest was given the name

Acacia aff. rostellifera’. Tt occurred over a large area of broad crest and upper slopes of
the limestone ridge in the central eastern end of the study area (unit ‘affAr”, see section
4.1.3 below and Figure 2 below). ‘Typical® forms of Acacia rostellifera with narrow
phyllodes and one prominent vein grew on the surrounding lower slopes (vegetation units
Ar and EgArGp, Figure 2). Acacia aff. rostellifera was about 1.3 to 1.5 meters high and
formed an open to closed heath. It was distinguished by its relatively wide phyllodes,
sometimes with an “undulating’ and slightly twisted surface and the common oceurrence
of a central vein with two other fine or poorly developed vems, one on cach side of the
central vein. The fact that it was clearly differentiated from surrounding areas of Acacia
rostellifera by these characters as well as shrub height and habitat (crest and upper slopes
of the limestone ridge) indicated that it was not simply an 4cacia rostellifera stand of
different fire age.

Acacia aft. rostellifera was quite similar in form to Adcacia xanthina {white-stemmed
wattle”), which has been recorded on coastal limestone as far south as the Mandurah area
(Bruce Maslin, pers. comm.). However, Acacia xanthina usually has pramose stems
(white, powdery coating) and glaucous phyllodes (blue-green colour with a whitish
bioom) (Chapman and Maslin, 1992), where as dcacia aff. rostellifera, like Acacia
rostellifera, had green phyllodes and branches that were not pruinose. One defining
character for Acacia xanthina and Acacia rosteliifera is aril colour, with the aril orange or
red (where known) for Acacia rostellifera and white for Acacia xanthina (Chapman and
Maslin, 1992). However, no pods of Acacia aff. rostellifera were present during this
survey and so the nature of this character remains unknown for these plangs. Bruce
Maslin’s opinion was that all the Acacia aff. rostellifera specimens were in fact Acacia
rostellifera taxa (pers comm.) but he did nofe that a lot of research work needs to be done

to clarify variation in Acacia rostellifera.
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4.8 VEGETATION OF THE SURVEY AREA 1

4.1 Vegetation units mapped in the survey area

4.1.1 Introduction to vegetation descriptions

The description of vegetation units ocenrring i the Meadow Springs survey area is set
out in Appendix 5. These vegetation deseriptions are the basis of the vegetation mapping

units described below,

The vegetation untits are considered to be mostly described at the plant community to
vegetation association level. Some areas assigned to a particular unit on the vegetation
map (Figure 2), while having similar vegetation to the description of that unit, are
variable i either strueture, species dominance or floristics. Some areas of vegetation
may have been described as a “mosaic’ of a number of vegetation units where the
vegetation of the area varied throughout between those vegetation units. Mosaic
vegetation is indicated by a string of vegetation unit codes separated by forward slashes
(eg Ar/EgArGp unit is a mosaic of unit Ar and unit EgArGp, see Figure 2). Some stands
of some of the vegetation units occurring in the areas mapped for vegetation units were
quite small and as a result were not shown on the vegetation maps.

In some areas the vegetation was ‘completely degraded’ (largely cleared of native
vegetation, see vegetation condition classifications, Appendix 3) and a vegetation unit
could not be determined for the area. Some of these areas were mapped as ‘Completely
Degraded” (Figure 2), but some of the ‘Completely Degraded” linear areas that could be
clearly distinguished on the aerial photograph background of the map were not delineated
to avoid a confusion of lines.

4.1.2 Abbreviations wsed for species in the vegetation unit codes

The codes for the vegetation units that discriminate the vegetation units are shown on the
vegetation map (Figure 2). The codes are derived from the generic and species names of
the more abundant genera or species in the different strata present in the unit. Where
there is more than one species in the genus, or where two genera have the same mnitial, a
lower case letier 1s used to distinguish which species is being referred to (see Table 1).

15



Table 1. Abbreviations for species names wsed in cedes Tor the vegetation unils

mapped for the subject land.

Code Species name Code Species name
Aco Aeacia cochlearis H Halea wifircala
alfAr | deacia all. rostellifera Mh Melaleuea huegelil ssp. huegelii
Ar Acacia rostellifera Oa Qlearia axillaris
Eg Fucalyptus gomphocephala Sa Santalnn acuminatum
(Tuart)
Gp Grevillea preissii ssp preissii Sg Spyridian globulosum

4.1.3 Description of the vegetation mapping units in the Meadow Springs study area
Nine vegetation units were mapped in the Meadow Springs survey area (Figwre 2). A
high number of vegetation units were mapped because of the considerable diversity in
vegetation structure and dominants in the survey area and because the mapping was

done at a relatively high level of detail.

Aco

Acacia cochlearis, (deacia aff rostellifera)y shrubland over Allocasuarina humilis,
Grevillea preissii subsp. preissii, Hibbertia hypericoides low open heath over
Desmocladus asper open sedgeland and *Bronus diamdrus, *Avena barbata open
grassland.

Habitat and soil; Saddle on the crest of a low ridge, sloping down to west and east and
up to the north and south. Orange-yellow sand. Some exposed limestone.

Notes: Unit represented by site MS7.

16
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Halea prostrata, Olearia axitlaris scattered sheubs over Allocasnaring mpnilis, (Acocia
pulchelia vay. glaberrima) shrubland over Melaleuca systing, Grevillea crythssifolio,
Hibbertio hypericoides low open shrubland over Desmocladns aspera sedgeland and

Conosiylis aculeata sabsp. aculeata very open herbland.

Habitat and soil: Very gently sloping, north-facing, floor of swale between two
sand ridges. Fine to medium grained orange-brown siliceous sand (Spearwood sand).

Notes: This unit is represented by site MS1. A similar unit cecurred in a shallow saddle

on fhe ridge crest and upper slopes (MS8). Jacksonia sericen (Prionty 4) occurred m
this unit.

ik

3

0 i

Photograph 2. Aflocasuaring humilis shrubland (unit Ab) at site MS1, near the
nerthern boundary of the survey area and lsoking south.
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Ar

Acacia rostellifera tall closed serub over Allocasuaring humilus scattered shrubs over
Hibbertia hypericoides, Phylanthus calycinus low shrubland over Conostylus aculeata
subsp. aculeata, Caladenia lotifolia very open herbland with *Brosits diandrus open
annual grassfand.

Habitat and soil: Swale on east side of low send dune. Orange-brown. sand.

Notes: This unit was predominantly a lower slope unit and was represented by site MS3.

An upslope form of this unit was recorded at site MS6,

affAr

Acacia aff rostellifera, (Grevillea preissii subsp. preissii, Rhagodia baccata subsp.
baccata) open heath over Hibbertia hypericoides, Phyllanthus calycinus Jow open
shrubland over Desmocladus asper open sedgeland and Dianella revoluta var.
divaricata, Conostylis aculeata subsp. aculeata very open herbland and *dvena barbata,

*Bromus diandrus open annual grassland.

Habitat and soil: Flat crest of low dune ridge. Orange-brown sand.

Notes: This unit was represented by site MS4 and covered a large area of the ridge crest
and upper slope from the centre to the south of the survey area.

EgArGp

Eucalyptus gomphocephala scattered trees over Acacia rostellifera, (Santalnm
acuminatuin) shrubland to tall open scrub over Trvmaleum ledifolinm var. ledifolium
scattered shrubs over Grevillea preissii subsp. preissii, Phylanthus calycinus 1ow open
shrubland over Desmocladus asper, Lepidosperma pubisquameunmn open sedgeland with
Opercularia vaginata, Millotia myosotidifolia herbland.

Habitat and seil: Gentle, west-facing upper slope of low dune. Fine to medium grained
orange-brown siliceous sand with a small amount of caleium carbonate (Spearwood
sand). Limestone oulcropping common,

Notes: This unit was represented by site MS2
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EgSgOa

Santalum acuminatum, (Hokea trifircate, Olearia axilaris) shrubland over Rhagodia
baccata subsp. baccata, Allocasuaring humilis open shrubland over Grevillea preissii
subsp. preissii, (Acacia lasiocarpa var. lasiocarpa, Gompholobim femeniosum,
Phylanthus calveims) low open heath over Desmocladus asper open sedgeland and

*Bromus diandrus open antmal grassland with Opercularia vaginata scatlered herbs.

Habitat and soil: Gentle, west-facing lower slope of a low ridge. Orange-brown sand.

Notes: This unit oceurred in only a small area along the south-west boundary of the
survey area. It is represented by umt MS10

Ht

Hakea trifurcata, (Santakum acuminatuny open to closed scrub over Rhagodia baccata
subsp. baccata, Allocasuarina humilis open shrubland over Grevillea preissii subsp.
preissii, Hibbertia hypericoides low shrubland to low open heath over Desmacladus
asper very open sedgeland and Lomandra maritima scattered herbs with *Bromus

diandrus very open annual grassland.

Habitat and soils: Gentle, west-facing lower slope of a low ridge. Orange-brown sand.

Notes: This unit is represented by site MS13. It was a small area in the north-east

corner of the survey area,

%1}

Melaleuca Muegelii open scrub (lots of it about 2m high) over Templeionia retusa,
(Spyridium globulosum) scattered tall shrubs over Trymaleum ledifolium subsp.
ledifolium open shrubland over Grevillea preissii sabsp. preissii, Acacia truncata (Lake
Preston variant), Phyllanthus calycinus low shrubland over Desmaocladus asper open
sedgeland to sedgeland with Millotia myosotidifolia, *Crassula glomerata, *Dischisma

arenarium very open herbland.

Habitat and soils: Gentle, south-facing, upper to mid slope of low dune. Soil was
orange-brown sand.
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Notes: This unit was extensive along the crest and upper slopes of the ridge, especially
)
i the northern half of the survey area. It is represented b'y site MS5.

BaAhGp

Fucalypius gomphocephalus scattered trees over Hakea prostrata, Olearia axillaris,
Santalum acuminatum scatiered tall shrubs over Allocasuaring humilis, Trymalewmn
ledifolivm var. ledifolium shrubland over Grevillea preissii subsp. preissii, Hibbertia
hypericoides, Phylanthus calycinus low shrubland over Desmocladus asper very open
sedgeland and *Bromus diandrus, *Avena barbata, *Lagurus ovarius annual open

grassland.
Habitat and soil: Gentle, east-facing midslope of low ridge. Orange-brown sand.

Notes: This mapping unit is represented by MS11. However, the species covers and
composition of the shrubland varied across the mapping unit
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4.2 Vegetafion units in the suxvey ares
The vegetation varied considerably in the stuvey area. As a result, there is a large
number of vegetabion mapping units (ning) in the survey area,

Scrub and heath units Mh, affAr and FgArGp dominated the ridge crest and upper slopes
(section 4.1.3; Figure 2) where there sand laver was shallow and there was constderable
exposed limestone. Tuarts were either seatlered or abscent over much of this habstat.
Scattered fuart unit EgArGp covered much of the ridge mid slopes and the Acacia
rostellifera serub unit Ar occurred along much of the lower slopes. The shrubland to
open heath mmit Ah ocenired in swales and depressions on the ridge crest where more
sand had accumulated.

4.3 Vegetation condition in the survey area

Vegetation condition along the ridge crest and slopes was mainly in the range of Very
Good to Excellent (see Appendix 3; Figure 3}, with only moderate to low weed cover and
a good representation of native species in all strata. Some of the lower slope areas had
high weed cover and so the vegetation condition rated as low as Good. There were three
prominent cleared linear areas in the central and south part of the ridge crest (Figure 3).
Some areas adjacent to the track hat nins along the eastern side of the survey area had
been disturbed and had high weed cover, especially the small area with more tuarts (tuart
woedland).
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Si@ FLORISTIC COMMUNITIES AND THREATENED ECOLOGICAL
C@WW}IT}IES'EN THE SURVEY AREA
5.1 Determination of floristic communily types by classification
The dendrogram generated by the PATN analysis from the combined data set of Meadow
Bprings survey area sites and Gibson ef al. (1994) Swan Coastal Plain sites (Figure 4)
grouped sites MS1, MS82, MS3, MS84, MS5 and MS6 together, indicating they are similar
fo each olher, Sites MS7, MS11 and MSI3 formed a separate group and were most
similar to each other. They were also similar to members of the other Meadow Springs
site group with the most similar site having a dissimilarity coefficient between 0.5 and
06 (Table 2). Itis difficult to assess the effect of sites MS7, MS11 and MS13 having
mcomplete species lists. The grouping of the Meadow Springs sites is most probably
because they are very geographically close (within 200 to 300 meters of each other)
relative to the distance between them and the other Gibson ef af. (1994) sites.

Table 3 below shows the Floristic Community Type (FCT) to which the Meadows Spring
sites were assigned by both the dendrogram and nearest neighbour PATN analysis. Sites
MS1, M82, MS3, MS4, MS5 and MS6 were all assigned to Floristic Community Type
24, the ‘Northern Spearwood shrublands and woodlands’ floristic community type of
Gibson e al. (1994). All of those sites, except site MS3, had complete species lists. Site
MS3 had a list of 19 species. Two sites, MS2 and MSS5, were assigned to FCT 24 by the
dendrogram analysis and the nearest neighbour analysis, but also had some affinity to
FCT 26a (dissimularity coefficient levels of 0.5814 and 0.5870 respectively with FCT26a
sites). Floristic communily 26a group is the ‘Melaleuca huegelii-M. systina shrublands
of imestone ridges’ of Gibson et al. (1994).

Sites MS7, MS11 and MS13, which had incomplete species lists, were grouped by the
dendrogram analysis with floristic community types 29 and 30, which are generally
associated with sites on the Quindalup dunes. However the nearest neighbour analysis
assigned sites MS7 and MS13to FCT 24 (*Northem Spearwood shrublands®) and sites
MS11 and MS13 (affinity) to FCT 27 (“Species poor mallees and shrublands en
lmestone”, M311). The nearest neighbour analysis is more easily interpreted and
reliable (Ted Griffin, pers. conym.) and its assignment to FCT s is given more weight
here. However, the dissimilarity coefficients between these Meadow Springs sites and
their most similar sites are high (>0.62) and therefore these sites are less closely related

to the floristic community types to which these sites belong.
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Figure 4. Seetions of the dendrogram produced from the classification of the Meadow Springs

sites with the Gibsen of gl (1994) sites.
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Table 2. Ten ‘Nearest Neighbours® for the Meadow Springs sites
Column headings:

s next most similar sites 1 to 10,

de: disstmilarity coefficient for next most similar site; B

- Floristic Community Type of next most similar site.
Site | sl del | T} 82 de2 | 12 | 543 del | 31 xd ded | 4 | 58 defS |65 | a6 des | 16 | 57 de7 | 7 | 58 deB § 18 | 59 del | BB | 51D dell | il
MSL M8 0.42 MS2 0.46 ME6 .46 ROLD- | 047 | 4 | MSES .52 BOLD- [ 053 | 24 | BOLD- | 054 | 24 | NAVB- | 055 | 24 | BOLD- | 055 1 TAM-1 0,58 | 2ia

- A

MS1t | MS7 0.41 ISRS 045 M513 | G48 ;SRl 0,53 M35 6,56 ;‘\-136 0,59 ;SR?} 051 ;{84 062 g\:IS".-. 0.62 TALG- 8062 27
MB13 | MS7 042 MSit | 048 MB§ 0.55 JSR3 49,58 I3RS 0,59 MS33 0.63 35R4 5.66 T5R1 0.67 M52 0,68 i‘ISA 068
MB2 iS4 0.38 M3s 0.3§ ME1 0.46 MBS 048 8RS 0.54 JE5R1 0.55 NAVB- {1 0,56 | 2 | M3 §.58 SHE-4 0.58 ¢ 6a | MTR-2 0,59 24
AB3 hEti] 0.49 MS4 0.50 AIS2 0.58 MET 0,59 KERO- t 061 | 24 | MTB-3 | 862 § 2 :-151 062 M Si3 063 conlz 063 1 24 TSR3 .64
MS84 M2 0.35 M6 0.36 M3 0.38 MS1 043 31\153 9.590 NAVE- 6.50 2 | I8R1 0,52 coulo2 0.52 { 24 | MTR-3 | 655 | 24 KERG-1 .56 o4
MES MS4 037 MBS6 345 MS2 [} MS1 0.52 J3R1 0.55 :dSll 0.56 coalts 0.58 | 24 | BOLD- 0.58 | 24 | SVH-1 0.59 | 26n § cooldl 0.59 4
MB6 M4 8.34 MB2 0,38 Miss 045 MS1 0.46 nE3 0.49 eool03 0.54 | 24 { coold2 6.55 1 24 ?(ERO- 0.56 § 24 | MS13 0.56 ;VHI.LL- 0,57 | 26b
MS7 MS11 | 041 MBI | 042 SRS 0.56 454 0.58 MS3 0.59 J3R2 0.69 MB6 0.62 ;SRI 0.65 MBS2 0.64 JSRG 0.67




Table 3. Assiznment of Flovistic Community Type to Meadow Springs sites based
on the dendrogram, nearest neighbour analysis and finally giving mﬁsidemtmf to
)

both meihods.
Meadow Springs From Dendrogram From Nearest Floristic
Site Neighbour Community
: Types Assigned

MS1 24 24 24
MS11 29/30 27 27
MS13 29130 24127 24727
MS2 24 24/26a 24/26a
MS3 24 24 24
MS4 24 24 24
MS5 24 24/26a 24/26a
MS6 24 24 24
MS7 29130 24 24
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6.0 VEGETATION CONSERVATION VALUES

6.1 Assessment for Threatgned Ecological Commurities (TEC}) in the sugvey area
The vegetation in the Meadow Springs survey area predominantly belongs to floristic
community 24 (see Table 3 above). This floristic community has not been identified asa
TEC (Department of Environmental Protection (2000)). The PATN analysis showed that
two vegetation types had affinities with the TEC floristic community 26z, but they were

primarily related to the non-TEC floristic community 24.

Site MS11 was assigned by PATN analysts (nearest neighbour) to floristic COmLnunity
27. This floristic community also has not been identified as a TEC (Department of

Environmental Protection, 2000).

6.2 Tuart conservation values at Meadow Springs
Scattered tuart trees occurred over part of the limestone ridge crest and upper slopes
(mainly in the northern half of the survey area) and along some of the slopes of the ridge,

especially along the lower slopes (near the edge of the survey area).

Tuart is endemic fo the Swan Coastal Plain where it grows mainly on the Quindelup and
Spearwood Dunes, from Jurien Bay in the north fo Sabina River east of Busselton, with
some outlier populations near the Murray, Swan, Serpentine and Canning Rivers (Tuart

Response Group, 2002).

The Tuart Response Group (2002) concluded that while Tuart as a species seems to be
well represented in parks and reserves, its conservation status of tuart is less clear when
considered relative to firstly the presently described six structural tuart ecosystems and
secondly the composition of the flora associated with tuart. Another important factor
impacting on tuart conservation is that tuart dominated communities have been
significantly impacted by grazing, frequent fire, weed invasion and other threatening
processes resulting in this vegetation being in a more disturbed condition than
surrounding vegetation (Keighery ef al., 2002). For this reason Keighery ef al. (2002)
argued that areas of Tuart dominated vegetation in good condition should be a priority for

retention and protection.

Another factor to consider is that there is litle fuart vegetation in conservation reserves in
the Mandurah area between Paganoni Rd and Yalgorup NP and that this makes any tuart
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vegetation in that ares, particularly if in good condition, of high conservation value

(Bromwyn Keighery, pers. comm.).

In conclusion, the tuart vegetation in the survey area does have significant conservation
value, However, the conservation value of the small area of tuart woodland on the
central-eastern side of the limestone ridge is compromised by the fact that the
understorey vegetation has been cleared in some of this arca for tracks and other purposes
and has left much of this small area Completely Degraded (Figure 2).

6.3 Other vegefation conservation values at Meadow Springs

The survey area has conservation value for the populations of the native species
occurring within it. Fighty four native species were recorded in the survey area and most
of the vegetation was in Very Good to Excellent condition with a good number of species
i the different strata of vegetation and moderate to low weed cover. Furthermore, the
diversity of the vegetation units in the survey area (particularly in the northern haif of the
survey area) adds to the conservation value,
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7.0 HABITAT TREES

Sixty one trees were inspected in the Meadow Springs survey asea for habitat indicators —
branch hollows, nests and bark scratchings (see Table 4, Appendix 6). All of the tuart
trees would provide habitat in many different ways for a wide range of fauna {especially

insects and birds), but the focus of this survey was on Osprey nests.

All the trees in the survey area were tuart trees. Only tuarts greater than 5 metres high

were recorded as hollows ete were not observed in juvenile trees.

Only one nest that was probably an Osprey nest was recorded during the survey. The
nest was in tree T5 in fhe road reserve on the west side of the survey area. No nests were
observed 1 the survey area.

Hollows were recorded in 13 trees. Only hollows that appeared to have depth were
recorded. Five trees were recorded with hollows less than 10cm diameter, eight irees
with hollows 10 to 20 cm diameter and three trees with hollows greater than 20 cm

diameter. Signs of activity at the hollows was not recorded.

No scratch mark evidence of possum tree use were observed.
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8.6 CONCLUSIONS AND RECOMMENDATIONS
Flora conservation values of the survey areg were moderats, While eighty four species
were found to occur in the survey area, only one of them was of particular conservation !

value, the Priorily 4 low shrub Jacksonia sericea.

No Threatened Ecological Communities (TEC s) were found to occur in (he survey area.
However, other notable vegetation conservation values exist in the survey area bushland,
due to the presence of tuart in some of the vegetation units, the considerable number of
flora species in the area, the Very Good to Excellent condition of much of the vegetation
(especially on the Hmestone ridge crest and upper to mid slopes) and the diversity of
vegetation units in the bushland.

Vegetation conservation values are moderately higher in the northern half of the survey
area where there is greater diversity m the vegetation structure, there is a little more
scaitered {uart on the ridge crest and upper slopes and where vegetation condition is a
little better, with fewer degradation points (see Figure 3).

No Osprey nests were observed in trees in the survey area, although one large stick nest
(probably an Osprey nest) was observed in a tree in the road reserve on the west side of
the survey area. However, the 58 trees in the survey area would offer some form of

habitat finction to a range of fauna.
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Categories

) . i _
Deffinition of CALM Declared Rare and Priovity Flora chtegories (from Atkins 2003).

Declared Rave Fiora - Extant Taxa
Taxa which have been adequately searched for and are deemed to be in the wild either rare, m
danger of extinetion, or otherwise in need of special protection, and have been gazetted as such.

Declared Rare Flora - Presumed Extinct Flora

Taxa which have not been collected, or otherwise verified, over the past 50 years despite
thorough searching, or of which all known wild populations have been destroyed more recently,
and have been gazetted as such.

Priority One - Peorly Known Taxa.

Taxa which are known from one or a few (generally < 5) populations which are under threat,
either due to small population size, or being on lands under immediate threat, e.g. road verges,
urban areas, farmland, active mineral leases, etc., or the plants are under thyeat, e.g. from disease,
grazing by feral animals, ete. May mclude taxa with threatened populations on protected lands.
Such taxa are under consideration for declaration as Yare flora’, but are in urgent need of further

sarvey.

Priority Two - Poorly Known Taxa.

Taxa which are known from one or a few (generally < 5) populations, at least some of which are
not believed to be under immediate threat (Je. not currently endang-ered). Such taxa are under
consideration for declaration as "rare flora™, but are in urgent need of further survey.

Priority Three - Poorly Known Taxa.

Taxa which are known from several populations, and the taxa are not believed to under
immediate threat (1.e. not currently endangered), either due to the number of known populations
(generally > 5), or known populations being large, and either widespread or protected. Such taxa
are under consideration for declaration as 'rare flora’ but are in need of further study.

Priority Four - Rare Taxa.
Taxa which are considered to have been adequately surveyed and which, whilst being rare (in
Australia), are not currently threatened by any identifiable factors. These taxa require monitoring

every 5-10 years.



APPENDIX 2. Vegetation structaral table of Tradgen based on Aplin's (197%) modification of
Specht's classification

Life form and'heighi Projective foliage cover Description !
of tallest strafum of tallest stratmm as %
Trees over 30 metres 70 -100 High closed forest
30 -70 High open forest
10 -30 high woodland
2-10 high open woodiand
under 2 Scatiered tall irees
Trees 10 - 30 metres 70 -100 Closed forest
30-70 Open forest
10 - 30 Woodland
2-16 Open woodland
under 2 Seattered frees
Trees under 10 metres 70 -100 Low closed forest
30-70 Low open forest
10 - 30 Low woodland
2-10 Low open woodiand
under 2 Scattered low trees
Strubs over 2 metres 70 - 160 : Closed sorab
30-70 Open scrob
10 -30 High shrubland
2-10 High open shrubland
under 2 Susttered tall shrubs
Stuobs 1 - 2 metros 70 - 100 Closed heath
30 -70 Open heath
10 - 30 Shrubland
2-10 Open shrubland
under 2 Scattered shaubs
Shrubs under 1 metre 70 - 100 jow closod heath
30-70 low open heath
10-30 low shrubland
2-10 Low open shrubland
uvnder 2 Low scatiered shrubs
HerbsiSedges/Grasses™ 70 - 100 Closed herb, sedge, grassland
30-70 Herb, sedge, grassland
10 -30 Open herb, sedge, grassland
2-10 Very open herb, sedge, gland
under 2 Scattered herbs sedpges, grasses

Grasstands then divided into:

Tussock grasslands (persnnial tussock species, ©.g. Eragrostis species);

Hummock grasslands (Triodia and Plectrachne species that form hummocks)

Curly spinifex grassland (Plectrachne pungens, which does not form hemmocks) (follows J.5. Beard).
Annnal tussock grassland (¢.g. annval Sorghun spscies).
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APPENDIX 3 Vegetation condition scale and descriptions
(from Keighery 1994, reproduced in Department of Environmental Protection 2(00b)

L. B . - . . i
Pristine (1) : Pristine or neasly so, no obvious signs of disturbance

Excellent (2) : Vegetation structure ntact, disturbance affecting individual species and weeds are non-
aAgeressive species.

Very Gooed (3) 1 Vegetation structure altered, obvious signs of disturbance. For example, disturbance
to vegetation structure canised by repeated fires, the presence of some more aggressive
weeds, dieback, logging and grazing.

Good (4) : Vegetation stracture significantly altered by very obvious signs of multiple disturbance.
Retains basic vegetation structure or ability to regenerate it. For example, disturbance to
vegetation structure caused by very frequent fires, the presence of some very aggressive
weeds at high density, partial clearing, dieback and grazing. -

Degraded (5) : Basic vegetation structure severely impacted by disturbance. Seope for regeneration
but niot to a state approaching good condition without intensive management. For
example, disturbance to vegetation structure caused by very frequent fires, the presence
of very aggressive weeds, partial clearing, dieback and grazing,

Completely Degraded (6) : The structure of the vegetation is no longer intact and the area is
completely or almost completely without native species. These areas are often described
as 'parkland cleared' with the flora comprising weed or crop species with isolated native
trees or shrubs.
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APPENDIX 4. Flora list for the Meadow Springs survey area.

MNotes:

/

1. The munbers in front of the plant families are the numbers for families used at the

Western Austiahan Herbarium.

2. An asterisk (*) beside the taxon name indicates an introduced species (weed).
3. The priority status column shows the conservation code of any rare or priovity plants

in the list.

FAMILY/TAXA

GYMNOSPERMARE

016A ZAMIACEAE
Macrozamia riedlel

ANGIOSPERMAPF (flowering plants)
MONOCOTYLEDONS
631 POACEAE (grasses)
Austrostipa flavescens
* Avena barbata
*Briza maxima
*Briza minor
*Bromus diandrus
*Fhrharta calycina
#*Ehrharta longiflora
*Holeus sefiger
*Lagurus ovatus
*Lolium rigidum
Poa drummondiana
*Vulpia myuros var. myuros

032 CYPERACEAE (sedges)
*Isolepis marginata
Lepidosperma pubisquamenm
Lepidosperma sp.

Schoenus grandiflorus

039 RESTIONACEAER (rushes)
Desmocladus asper

046 JUNACEAE
Centrolepis drummondiana

PRIORITY
STATUS

COMMON
NAMES

Zamia

Wild oats
Blowfly grass

Great brome grass
Perenmial veldt grass
Annual veldt grass
Annual fog grass
Hair’s tail grass
Annual rve grass
Knotted Poa

Silver grass



034C DASYPOGONACEAE
Acanthocarpus preissii
Lomandra Igaﬁiﬁma

054D XANTHORRHOTACEAR
Xanthorthoea sp.

H54E PHORMIACEAFR
Dianella revoluta var, divaricata

0354F ANTHERIACEAE
Sowerbaea laxiflora
Thysanotns manglesianus
Thysanolus sparteus
Tricoryne elatior

054G ASPHODELACEAL
*Trachyandra divaricata

054 COLCHICACEAE
Wunmbea Ymonantha

055 HAEMODORACEAE
Anigozanthos humilis
Conostylis aculeata subsp, aculeata
Conostylis candicans
Conostylis candicans subsp. caleicola

066 ORCHIDACEAE (orchids)
Caladenia flava subsp. flava
Caladenia latifolia
Caladenia longicauda
Erochilus dilatatus subsp. multiflorus

BICOTYLEDONS
070 CASUARINACEAE
Allocasuarna lnmilis

890 PROTEACEAE
Dryandra lindleyana var. lindleyana
Dryandra sessilis
Grevillea crithmifolia
Grevillea preissii subsp. preissii
Grevillea vestita subsp. vestita
Hakea prostrata

Prickle hly

Blueberry lily
Purple tassels
Fringed hly

Yellow autumn Wy

Dune onion weed

Catspaw
Prickly Conostylis
Grey cottorthead

Cowslip orchid

Pink fairy orchid

Common white spider orchid
White bunny orchid

Drwvarf sheok
Parrot bush

Harsh halcea
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Hakea trifurcata Two-leal hakea
Petrophile axillaris

092 SANTALACEAE !

Santalion acuminatum Quandong

097 LORANTHACEAE
Nuytsia floribunda Christuas tree

185 CHENOPODIACEAE
Rhagodia baccata subsp. baccata

166 AMARANTHACEAE
Ptilotus polystachyns var. polystachyus

110 ATZOACEAK

*Carpobrotus edulis Pigface, Hottentot fig
111 PORTULACACEAE

Calandrinia brevipedata

Calandrinia liniflora Parakeelya

Calandrinia sp.

113 CARYOPHYLLACEAE

#Cerastium glomeratum Mouse-ear chick weed
*Minuartia mediterranea Sand wort
*Petrorhagia dubia Velvet pink

138 BRASSICACEAE
*Heliophila pusilia

143 DROSERACEAR (sundew family)
Drosera stolonifera subsp. stolonifera  Leafy sundew

149 CRASSULACEAE
Crassula colorata
*Crassula glomeraia

163 MIMOSACEAE (Acacias)
Acacia aff rostellifera

Acacia cochlearis Rigid wattle

Acacia lasiocarpa var. lasiocarpa

Acacia pulchella var. glaberrima Prickly moses

Acagia rostellifera Summer scented watile

Acacia truncata (Lake Preston variant)
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165 PAPUHIONACEAR (peas)
Bossiaea eriocarpa
Paviesia physodes
Gompholobium tomentosum
Hardenbergia comptoniana
Hovea trisperma
Jacksonia turcellata
Jacksonia sericea
*Lupinus cosentini
*Melilotus indicus
Templetonia retusa

- *Trifolium campestre var. campestre

167 GERANIACEAR
*Erodium cicutaritun
#Geranium molle
*Pelargonnum capitatuim

183 POLYGALACEAE
Comesperma confertum

185 EUPHORBIACEAR
Beyeria cinerea
*Euphorbia terracina
Phyllantls calycinus

215 RHAMNACEAE
Spyrtdium globulosum
Trymalium ledifolium var. ledifolum

226 DILLENIACEAE
Hibbertia hypericoides
Hibbertia racemosa

243 VIOLACEAE
Hybanthus calycinus

263 THYMELABEACEAR
Pinelea calcicola

273 MYRTACEAE
Eucalyptus gomphocephala
Melalenca huegelii
Melaleuca systena

Common brown pea

Native Wisteria
Common Hovea
Grey stinkwood

Sandplain (blue) lupin

Cockies tongue

Common storkshill
Dove’s foot
Rose Pelargonium

False Boromia

Basket bush

Yellow battercups

Wid violet

Tuart
Chenille honeymyrtle
Ceastal honeymyrtle
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281 APIACEAE
Centella asiatica
Dravcus glochidiatus
Homalosciadivun homalocarpum

Trachymene coeralea subsp, coerulea

Trachymene pilosa

288 EPACRIDACEAE
Leucopogon parvitlorus

293 PRIMULACEAR
* Anagallis arvensis var. caerulea

315 SOLANACEAE
*Solapum nigrum

Australisn carrot
Riue laceflower
Native parsnip
Coast beard-heath

Pimpernel

Deadly nightshades

316 SCROPHULARIACEAE (snapdaragon family)

#Dischisma arenarium
*Parentucellia latifolia

3720 OROBANCHACEAE
*Qrobanche minor

331 RUBIACEAE
Opercularia vaginata

334 VALERIANACEAE
*Centranthus macrosiphon

340 LOBELIACEAE
Lobelia termior

341 GOODENIACEAKR
Scaevola anchusifolia

345 ASTERACEAE(daisies)
* Arctotheca calendula
Asteridea pulverulenta
Brachyscome iberidifolia
Hyalosperma cotula
*Hypochaeris glabra
Millotia myosoctidifolia
Olearia axillaris
Podolepis lessonit
*Sonchus oleraceus
*Ursinia anthemoides

Red barista

Lesser broomrape

Pretty betsy

Slender lobelia

Silky scacvola

Capeweed

Swan tiver daisy
Smooth catsear
Coastal daisy bush

Common sowthistle
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APPENDIX 5. Site descriptions and species lists for the Meadow Spriegs study area

Miznmﬂumi}@ fty o Site  MS1

Described by BRM Date  16/10/2004
I gcation NW commer of MS project area
Air Phato Fhote 2 om Rell  BM3(2004) Videa N K Photo
Pheto Notes Taken from N'W side of site.
"AMG Zone: S0HO383179mE; UTM6403200mN
Habitai: Very gently sloping, Nth-facing, floor of swale between two sand ridges.
Seil: Fine to medivm grained orange-brown sificeons sand (Spearwood sand). (Sample SMSI).
Rock Type:
Vegetation: Hakea prostrata, Olearia axillars seaftered shrubs over Allocasuarina humilis, (Acacia
pulchella var. glaberrima) shrubland over Melaleuva systina, Grevillea crythmifolia,
Jacksonia
sericea, Hibbertia hypericoides low open shrubland over Desmocladus aspera sedgeland and
Conostylis aculeata subsp. aculeata very open herbland.

Veg Condition: (BY) Very Goed to Excellent. Low to moderate weed cover,

Fiie Age:
Notes: Releve over approximately 10x10 area around the GPS point. Complete releve.
Rock Pile:
Species Lisi:
Quad  Name Cover Class  Height Specimen Notes
Acacia lastocarpa var. lasiocarpa + 35cm MS1-25
Acacia pulchella var. glaberrima 45 1.1 M31-2
Allocasuarina humilis 30-40% 80
Anagallis arvensis var. cacrulea + 10cn Anagallis
blue flr
Asteridea pulvervlenta + 15em MSI-28 ° daisy
(minatira)
Astroloma pallidum + 15cm MS81-27  Astoloma
Austrostipa flavescens + S0crn MS1-24  austrostipa
Avena barbata + 45em
Bossiaca efocarpa + 30cm
Briza maxima 5-8 25am
Briza minor + 20cm
Bromus diandrus 12 30-35cm MS1-6 *
Calandrinia liniflora + Zem MS1-9
Centrolepis drummondiana + dem MS133  herb
Ceragtium glomeratem + 15em MS121 *herb? Weed
Conostylis aculeata subsp. aculeata 34 3am M81-4
Cragsula colorata + 1-3cm MS1-16
Crassula glomerata + Zem M&1-19
Desmocladus asper W-13 20cm MS1-1
Dianellarevoluia var, divaricata + 35cm ot flowering
Disohisma arenarium + dem MSE-15  *small herb
Dryandra lindleyanz var. lindleyana 1% 15cm nnderground
shems
Ebrharta calycina 1-2 Lim
Erodiom cicutstrium + 126 MS1-34 *Erodinm
Gompholobivm tomentosam MS1-25
Grevillea erithmifolia 12 25am ME1-8
Hakea prosirata + L7m
Hibbertia hypericoides 3-5% 30-G0om
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Hibbertia raccmoss + 30cm MS1-18

Homalosciadivin homalovcarpum + Zem MS1-29  short green
herly

Hov§a {risperma ' § 25 MS1-10

Hypochaeris glabra + 0om ME1-11  Hypochasris
Palabua

Isolepis marginata 4 Zem M51-31

Jacksonia sericea 3-5 30-35cm MS8L-12 prostrate

Lepidosperma sp. 1 30em MS132 sedpge

Lolinm rigidum * 30em MS-13 rypgress

Lomandra maritima + 2060 ME1-14

Melalenca systena 3 30-G0em  MS1-22

Millotia myosotidifohia + 10em MS81-17  small daisy
wlhite Hr top

Olearia axillaris + 1.8m

{Orobanche minor + 12em

Petrorhagia dubia + 15-30em  MSI-S Pk fir
weed

Phyllanthus calycinus + 15em

Rhagodiz baceata subsp, baccata 1 70-80cm  MSLZ3

Schoenus grandifforus + S0cn M&1-3

Sonchus oleraceus + 15cm MS51-26 juv.

Thysanotus manglesianus + 35am MS20  Thysaiotis
climber

Trachymene pilosa + Sera MS1-30  Trachymene
Ppilosa

Trifolinm campestre var. campestre 2 M§17  Trifolom
7ca

Ursinia anthemoides + ‘ 2Wem

Mandurah-City of Site  MS2Z

Described by BRM Date  16/14/2G04

Location NW corner of MS project area

Air Photo FPhoto 35 on Roll BM3(2004)  Vides N E Photo
Phete Notes Taken from west side.

AMG Zone 50 383200mE, 64031 6mN

Habifut Gentle, West-facing slope of Jow dune.
Soil Fine to medium grained orange-brown siliceous sand with a small amount of calcium
carbonate

(Spearwood sand). (Sample SMS2).

Rock Type Limestone (outcropping common).

Vegetaticn FEucalypius gomphocephala scattered trees over Acacia rostellifera, (Santalum acominatum)
shrubland to tall open sorub over Trymaleum ledifolium var. ledifolinm scatiered shrubs over
Grevillea preissii subsp. prefssii, Phylanthus calycinus Jow open shrubland over

Desmoscladug
asper, Lepidosperma pubisquameum open sedgeland with Opercularia vaginata, Miilotia
myosotidifolia herbland.

Veg Condition (BF) Excellent.

Fire Age

Notes Releve over approximately 10x10 avea around the GPS point. Complete releve.

Rock File

Species List:

Quad  Name Cove C Class Helglt Specimen Notes



Acsucia lustooarpa var. lasicearpa : H 30om MS2-17 Aci las

Acsacia rosiellifera 3640 L12.5m M523
Anagallis arvensis var. caerulea + 10em Amagalis Dlue
il ) \ ' .
Austrostipa flavescens + 80em =MS1-24  Awstrestipa
Avena barbata + A5em
Beyeria oineres 23 S{iem ME2-12  under shrubs
Brachyscome iberidifolia + 12am =MSGCT  purple daisy
Bromus diandruos + 30em =481-6 Bromus
Toiandrus
Calandrinia liniffora + Sein MS2-19 Calandrinia
Cerasiinm glomeratum + 20cm 243218 ¥
Conostylis aculeata snbsp. aculeata + 250m =MS1-4
Conostylis candicans + 20em =“MSGCS
Cragsula colorata + 2o =MS1-16
Cragsula glomerata + 2em =MS1-19
Daucns glochidiatus + 12em MH210 finelobe
Desmocladus asper 1520 15com =7fS1-
Dischisma arenarium + 4om =M31-15
Dryandra lindleyana var. lindleyana + 15¢m
Ehrharta calycina + Toem
Ehrharta longiflora 12 30cm
Gompholobivm tomentosum + 20cm MS2-5
Gonplolobimm fsii
Grevillea crithmifolia ] ' A0cm =MS1-8
Grevillea preissit subsp. preissii 2030 40-%em  =MSGCH
Heliophila pusilla + e =MSGC9  Bras. weed
herb wte flr
Hybanthus calycinug + 20cm
Hypochaeris glabra + 15em =M51-11
Lepidosperma pubisquameum + 25cm MS2-3 sedge
Lofiwmn rigidum r 30¢m =MS81-13  1ve gross
Lomandra maritima + 35cm MS2-14  Lomandrm
Millotia myosotidifolia 10 12-15am =MSI-17  deisy wie fir
Minwvartia mediterranea + Zem Ma2-9 herb
Opercularia vaginats + 25cm M52-4
Parentucellia latifolia + 3am MS2-16  Parentuccilia
Pelrorhagia dubia + 30cm =M81-5  pink fir weed
Phylianthus calycinus 3-4 35-40am
Poa drummondiana + S0cm MS215  tall bulb grass
Rhagodia baceata subsp. baceata 23 em MSZ-7
Santalum acuminatum 3-5 SOem-  MS22 Sambahun
Sonchus oleracens + 25cm MS2-8
Thysanotues manglesianus + 40crn: MSZ-13  Thysanotus
chmber
Trachymene pilosa + Acn MS2-11  Trachsmene
short
Trymalivm ledifolivm var. ledifolium 12 1.2m =MSGCT
Vulpia myuros var. myuroes + 15cm ME2-6 *Vylpia grass
Mandwrah-City of Site  MS3
Bescrived by BRM Date  17/10/2004
Locztion Near north end of the Meadow Springs survey arsa.
Alr Photo Phate 6 on Rolf  BMS5{2004) Videa N E Phaoto
Phete Notes
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AMG Zone 50 383175mE, 6403163mN

Habltat Swale on east side of low sand dune.
Sait § COrange-brown sand (sample SMS3). ? ;
Rock Type

Vegetation Acacia rostellifera tall closed sorub over Allocasuarina humilns scattered shetibs over
Hibbertia hypericoides, Phylanthus calycinus low shrubland over Conostylus aculesia subsp.
acnleata, Caladenia latifolia very open herbland with *Bromus diandrus open anmual

grassland.

Veg Condition

Fire Age

Notes . Incomplete sp list. Approximate equivalent area of a 10x10m releve over the irregular area

of the
MS3 vegetation unit, based around the GPS point

Rock Pile

Species List:
Quad  Name Cove C Class Height Specimen Notes
Acacia rostellifera MS3-1 Acacia

rostellifera

Allocasuarina humilis

Anagallis arveasis var, caerulea Anggalis blue

Briza minor ‘

Bromus diandrus

Caladenia latifolia =MSGCLS

Conostylis aculeata subsp. aculeata =M&1-4

Dianella revoluta var, divaricata

Dischisma arenarinm =M51-15

Drosera stolonifera subsp. stolonifera MS3-4 Drosera
tpright

Elrharta longiflora

Grevillea preissii subsp. preissii =MSGC4

Hibberiia hypericoides

Hybaathus calysinus M&3-5 Hybasnthus
calyeinis

Hypochaeris glabra

Phyllanthos catycinus

Rhagodia baccata subsp. baccata =M82-7  Rhagodia

Thysanotus manglesianus M$3-3 ‘Thysasetus
climber

Trachymene pilosa MS3-2 TFrachymens

Mandurah-City of Site  MS4

Desertbed by BRM Date  17/10/2004
Location  Ceniral area of Meadow Springs servey arca.
Alr Phote Plrete O e Relf  BMS Videe N E Phote

Phote Notes
AMEG Zone 30 3833124mE, 6402887mN

Habitut Flat crest of low duse rdge.
Soil Orange-brown sand

Reck Type
Vegetation Acacia aff rostellifera, (Grevillea preissit subsp, preissii, Riagodia baccata subsp. bacoata)
open heath over Hibbertia hypericoides, Phyllanthus calycinus low open shrubland over
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Desmocladus asper open sedgoland and Dianclia revelteia var. divaricata, Conostylis aculeatn
subsp. aculeata very open herbland snd * Avens barbata, *Bromus disndrus open annual

grassiand
Vez Condition  (BF) VG to Excellent (moderate weed cover). !
Fire Age
Notes Releve over approximately 10x10 acea around the GPS poind. Compleie veleve.
Rock Pile
Species List:
Quad  Name Ceove € Class Helght Specimen Notes
Acacia aff rostellifera 6070 13-L6m M8 Acaeia
Anagallis arvensis var. caerulea + 10cm Anngatis blue
1ir
Austrostipa flavescens + 40cm MS4-7 Austrostipa
Avena barbata 3-5 Soam
Briza maxima + 40cm
Bromus diandrus 5-10 300m MS43 |
Cerastimm glomeratum + 10em, =MS52-12  many headed
herb

Conpstylis aculeata subsp. aculeats 23 e =MS1-4

Crassula colorata + Jem =ME1-16

Crassula glomerata 2-4% 2cm =MS1-19

Desmocladus asper 1520 25am =M31-1

Dianellarevoluta var. divaricata 1 A3cm

Dischisma arenarium -2 Senl =M&)-15

Dryandra lindleyana var. lindleyana + 15an

Ehrharta longiflora + 25¢m

Gompholobiwn tomentosum + 35cm

Grevillea preissii subsp. preissii 5-10% S0cm- M9 Grevillea
preist

Heliophila pusilia + 15cm =MSGC9  Brassicaceae
sanall whe fir .

Hibbertia hypericoides 1~5%

Hybanthus calycinus + Zem

Hypochaeris glabra + 20cm =MS1-11

Loliem rgidum 1-2% 40om =MS1-13  Orye grass

Lomandra maritima + 25em M34-6

Lupinus cosentinii + e blue lupin

Minuartia mediterranca + 3cm =MS2-9  herb small

Petroriragia dubia + Ao =MSI-5 pink fir weed

Phyltantins calyoinus 1 33cm

Ptilotus polystachyus var, polystachyus grassland, + 40cm =MSGC2

Rhagodia baccata subsp. baccata + i.im Ms4-2

Schoenus grandifiorus + 35

Sonchus oleraceus + 20an

Sowerbaca laxiflora + 40cm

Trachyandra divaricata + ASan M84-5 *

Trackymene pilosa + 3eam M34-8 Trachymene
piosa

Tricoryne clatior + 23em =M3GC1S
Trifolinm campestre var, campestre + 1Zcm =ME1-7
Vulpia myuros var. myuros + Wom MS4-4 Vulpia
Mandurah-City of Sike M35
Prescribed by BRM Date  17/16/2004
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Lacation West side of central-southern part of Meadow Spriags survey area.
Adr Phote Phete 10 on Rolf  BMS5 Videms N K Pheto
© Phota Netes Taken from NW side. : R
AMG Zone 30 383057mE, 6402847mN
Habitai Genile upper to mid slope, south-facing. of low dune.
Saoil Orange-brown sand.
Rock Type Moderate limestone outeropping.
Vegetation Melaleuca huegelii open serub (lots of it about 2m high) over Templetonia retusa,
(Spyridinm
globulosumn) svattered tall shrubs over Trymaleum Jedifolivm subsp. ledifolium open
shrubland over Grevillea preissii subsp. preissii, Acacia truncata (Lake Preston variant},
Phyllanthus calyeinus low shrubland over Desmocladus asper open sedgeland to sedgeland
with Millotia myosotidifolia, *Crassula glomerata, *Dischisma arenarium very opern
herbland.,
Veg Cond (BF) VG to Excellent (moderate weed cover).
Tire Age =57 years since fire. (NB. some old M hueg).
Notes Releve over approximately 10x10 area around the GPS poiat. Complete releve.
Rock Pile
Species List: :
Quad  Name Cove C Class Height Specimen Notes
Agacia truncata (Lake Preston variant) 12 e MS5-3
Anagallis arvensis var. caerulea + 12cm
Austrostipa flavescens + e, MS3-12  Austrostips
Avena barbata 1-2 S0am
Briza maxima + Wem,
Bromus diandros 1 30em =MS4-3
Caladenia latifolia + 15¢m =MSGC1S  Thelymita
(base leaves)
Centella asiatica + 200m MS5-10
Comesperma confertum + Sem MS5-11
X ormesperma
Conostylis aculeata subsp, aculeata + 25cm =MS1-4
Crassula glomerata 23 23m =MS1-19
Desmocladus asper 1520 15em =MEB1-1
Dianella revoluta var. divaricata + 40cm
Dischisma arenarivm 1 3Scm =MS11S
Dryandra lindleyana var. lindleyana 12 15cm tmdsrgrotad
stemms
Elrharta calycina 1 e
Geranium molle + 10am =MSGCI9  pink frhesh
{?Eroditen)
Gompholobiun tomentosum + 35cm
Grevillea pretsstt subsp. preissii 546 Goem =h154-9
Hardenbergia comptoniana + 11
Hypochaeris glabra + Wem =MS1-11
Lagurus ovatus + 35cm
Leucopogon parviflorus + 25cm MS3-9 Leucopogon
Lomandra maritima , + 25am =M%4-6  Lomendra
Melaleuca huegelii 50-60 1.2-1.5(5m MS5-4
Millotia myosoiidifolia 1% 12cm ME5-2 wie flr daisy
Minuartia mediterranea + em =pE29  Terb sull fir
heads
Petrorhagia dubia + 35cm =MSt-5  Pink fir weed
Phyllanthes calycinugs 23 35cm
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Sonchus oleraceus + © Z0em

Spyridinm globulosum : 1 1.9m ME5-5
Templetonia retusa 3-4 2.1m
Trachylnene pilosa . ¥2em M8 rachymene
Tricoryne elatior + =MBGCIR
Trfolive campesire var campesire + 10amn =M31-7
Trymalium ledifoliiun var. ledifolium 5-10% 1.2m ME3-1
Vulpia myuros var myuros + 15em =h34-4  “Vulpia
Wurmbea Tmonantha + 20em MS3-7 (a fow)

Mandurah-Ciy of Site  MS36

Described by BRM Date  17/10/2004

Location West side of central part of Meadow Springs suevey arsa.

Air Photo Photo 11 on Roll BMS Video N E Photo

Photo Notes Looking from west side. '

AMEG Zone 50 383112mE, 6402939mN

Habitat Gentle, West-facing, mid to upper slope of Tow dune.

Soil Orange-brown sand.

Rock Type

Vegetation Fucalyptus gomphocephala scattered trees over Acacia rostellifera, (Melaleucs huegelii)

open

to closed sorub over Grevillea preissii subsp. preissii, Phylanthus calycinus, Grevillea
crithmifolia low open shrubland over Desmocladus asper open sedgeland and *Crassula
glomerata, *Dischisma arenarivm, Corostylis aculeata subsp. aculeata very open herbland.

Veg Cendition (BF) VG 1o Excellent (moderate wesd cove;r);

Fire Age

MNotes Releve over approximately 10x10 area around the GPS point. Complete releve.

Reck Pile

Species List:

Quad  Name Cove C Clays Height Specimen MNetes
Acagcia rostellifera T80 L72.4m  MS6-]
Allocasuarina hamilis 12 T0en
Anagallis arvensis var. cacrulea + 15em Anagalis

2Lvensys
Bronsus diandrus 3-3 30cm
Cerastinm glomeratinmn + 15em =M52-18  Also MS6-4a
Conostylis aculeata subsp. aculeata 1 e =MS1-4
Crassula colorata + 2-3em =ME1-16
Crassula plomerata -2 2-3n1 =ME&I-19
Desmocladus asper 025 Wem
Dianella revoluta var. divaricata +
Dischisma arenarivm 1-2 Sem =M51-15  *
Dryandra lindleyana var. lindleyana + 15em
Ehrharta calycina + 40cm
Eucalypins gomphocephala 3% 4m ige tres

nearty
Gompholobium tomentosum + 40am
Grevillea orithmifolia 12 em MS6-3
Grevillea preissii subsp. preissii 3-5 70am MS6-2
Hakea trifurcata + O ism
Hardenbergia comptoniana 1 L5m
Heliophila pusilla + 200 =MSGL9  Brasicaceas
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wie flr smalt

Hibbertia hypericoides + 40cm
Hybanthos calycinus + 20em
Hypochaeris glabra ! + Zem =M51-11 ¥
Isolepis marginata + Zdcm =MSGE30  Tsolepis
Loliwn rigidum r 30can =MSI-13 rve grass
Melaleusa huegehi 34 1.7m
Millotia myosotidifolia + 12am =857 wie daisy
Minunariia mediterranca * 3-Scm MSG-4 *herb
PhyHanthus calycinus 3-5 4em
Rhagodia baccata subsp. baccaia 1-2 1.lm
Trifolium campestre var. campestre + 10ern =hi31-7
Trymalium ledifolium var. ledifolium 12 s0cm =853
Mandursh-City of SBite  MS7
Deseribed by BRM Date 4/12/2004
Location Central part of of Meadow Springs survey arca.
Air Photo Pheto on Rell Vides N E Photo
FPhoto Notes

AMG Zene 50 383116mE, 6402965mN
Habitat

Seif Orange-yellow sand,
Rock Type Some exposed limestone.
Vegetutio

Saddle of ridge (dune) crest, sloping down o west and esat and up to the north and south.

Acacia cochlearis, ( Acacia aff rostellifizra) shrobland over Allovaswarina humilis, Grevillea

preissii subsp. preissii, Hibbertia hypericoides low open heath over Desmocladus asper open
sedgeland and ¥Bromus diamdrug, *Avena barbata open grassland.

Veg Cendition (BF) VG to Excellent.
Fire Age
Netes
Rock Pite
Species List:
Quad  Name

Acacia aff rostellifera

Asavia cochlearis

Acacia lasiocarpa var. lasiocarpa

Allocasuarina humilis

Avena barbata

Bromus diandry

Conostylis aculesta sabsp. acnleata

Desmocladus asper

Dryandra lindleyana var. lindleyana

Grevillea preissii subsp. prefssii

Hibbertia hypericoidey .

Lomandra marifima

Lapinus cosentinii

Rhagodia bacoata subsp. baccata

Templetonia retusa
Mendwral-Clty of Site  MS38
Beseribed by BRM Date A4/12/2004

Releve over approximately 10x10 area avound the GPS poinl. Incomplete sp list.

Cove C Clavs Height Spechmen Notes
25 M37-2

120 MET-1

.l.

34

20-3¢

20-30
310

+ Tlee hupis



Lovation Meadow Springs survey aves,

Adr Phete - Phote o Reff Videe N K Phate
© Phato Notes . )

AMG Zene 50 3833151mE, UTMG403012mN

Habitat; Saddle on erest of low ridge.

Seik: Orange-brown sand.

Rock Type

Vegriation Hakea trifurcats, Santalum acuminatum sosttercd tall shrubs over Allocasuarina humilis

shrubland to
open heath over Hibbertia hypericoides, Gompholobivm tomentosum, Phylanthus calycinus,
Dryandra lindeyana var. lindleyana low sluubland over Desmoeladus asper, (Leptdosperma
pubisquameum)
open sedgeland and *Bromus diandrs scattered annoal grasses,

Assoc species: *Trifolium campestre var, campestre; Conostylis sculeate subsp. aculeate; Daucus

glochidiatos; _
Lobelia tenuior; Acacia pulchella var. glaberrima.

Veg Cendition: (BF)Gto VG, (Moderate weed cover of *Trifolinm campestre var. campestre, *Lupinus
cosentinii '

and Petrrohagia dubia).
Fire Age
Notes Incomplete sp list,
Rock Pile '
Mandurah-City of Site  MS39
Dreseribed by BRM Date 4/12/2004
Location Meadow Springs survey area,
Air Photo Phato on Roll Video N K Photo
FPhoto Notes

AMG Zene 50 383109mE, UTMG402098mN
Habitat: Geatle, West-facing upper slope of low ridge.
SBeil: Orange-brown sand.

Rodk Type
Vegetation Santalunr acominatum, (Hakea trifurcate, Olearia axilaris) shrabland over Rhagodia bacoata

subsp. baccata, Allocasuarina humilis open shrubland over Grevillea preissii subsp. preissii, {(Acacia
fasiocarpa var. lasiccarpa, Gompholobitm tomentoswas, Phylanthus calycinus) los open heath over
Desmocladus asper open sedgeland and *Bromus diandrus open annual grassland with Opercularia
vaginata scattered herbs.

Assec species: Lupiums cosentinii, Melalevca systing; Diyanden lindleyana var. liedleyana; Dianclia
revolide var. divaricata; Acacia rostellifera; Conostylis aculeate subsp. aculeate,

Veg Condition: (BF) VG to Excellent. (Moderate high weed cover of *Bromus diandrus and , *Avena
barbata).

¥ire Age

Notes Incomplete sp list.
Rodk Pile
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Mandursh-Chy of Site  MS10

Bescribed by BRM Date 471212004

P ocatton Just oviside the survey brea in the voad reserve on the west side of the Meoadow Springs
SUrvVey area.

Air Photn Photo on Roll Vides N E Phote
Photo Notes

AMG Zone 50 382967mE, UTMO6402800miN

Habitat: Gentle, West-facing lower stope of low ridge.

Soil: Orange-brown sand.

Reock Type

Vegetation Santalum acuminatum, (Hakea trifurcate, Olearia axilaris) shrubland over Rhagodsa bacoata
subsp. bacoata, Allocasuarina humilis open shrubland over Grevillea preissii subsp. preissii, (Avacia
lastocarpa var. tasicearpa, Gompholobium tomentosum, Phylanthus calycimus) tow open heath over
Desmocladus asper open sedgeland and *Bromus diandros open annual grassland with Opercularia
vaginata scattered herbs.

Assoe species: *Lupinus cosentinii; Melalenca systina, Dryandra lindleyana var. lindleyana; Dianclla
revolute var. divaricata, Acacia rostellifera; Conostylis aculeate subsp. aculeate. ‘

Veg Condition: (BF) Good to Very Good. (Moderate to high weed cover of *Eluharia calycina and
* Avena barhata).

Tire Age :

Netes Incomplete sp list. Very disturbed surrounds - edge of road reserve (cleared) and edge of old
cleanng.

Rack Pile

Manderah-City of Sige  MBI1

Described by BRM Date 5/12/2004

Locatism East side of northern end of Meadow Springs survey area.

Ajr Phots Pheto 6 on Rell  BMI2 Vides N E Photo
Phato Nates

AMG Zone 50 383238mkE, 6403075mN

Eabitat Gentie, East-facing midslope of low ridge.

Sedl Orangg-brown sand.

Rock Type

Vegetution Eucalyptus gomphocephalus scattered trees over Hakea prosimta, Olearia axillasis, Santalum
acuminatum scattered tall shrobs over Alocasuarina humilis, Trymatenn ledifolivm var,
ledifolium shrubland over Grevillea preissii subsp. preissii, Hibbertia hypericoides,

Phylanthus
calyeinus low shrubland over Desmocladns asper very open sedgeland snd *Bromus
diandrus, *Avena barbata, *Lagurus ovarius anmnal opsn grassland.

Veg Condition (BF)(G) to VG. (Moderate to high weed cover of *Lagurus ovatus, *Avena barbata,
*Bromus diandrus and blue luping

Five Age
Notes Releve over approximately 10x10 area sround the GPS point. Incomplete gp list.
Rock Pile
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Species List

Ouad  Name Cove € Class Helght Speeimen Notes
Acgein lasiocarpa var. lasiocarpa + ; ;
Acacia truncats (Laké Preston variant) + MSH?& Acacia
Allocagnarina humilis 5-10
Avena barbata 2.3
Bromus diandrus 3-3
Conostylis aculeata subsp. aculeata +
Daviesia physodes + MS511-5  Daviesia
Desmocladus asper 5-30)

Dryandra lindleyana var. lindieyana +
Eucalyptus gomphocephala +

Grevillea pretssii subsp. preissii 13-20 »S11-2
Hakea trforcata +
Hibbartia hypericoides 2-3
Lagurus ovatus 12
Leucopogon parvitlorns 4 MSI-3  Loecopogon
Lomandra marifima 5
Lupinns cosentinii + blae hupin
Olearia axillaris +
Opercularia vaginata +
Petrophile axillaris 3 Petrophile
Phiyllanthus calycinus 13
Rhagodia baceata subsp. baccata 1-2
Santalom acwninatum 2-5%
Schoenuy grandiflorus ‘ +
Templetonia refnsa +
Tricoryne elatior . +
Trymalium ledifolium var. ledifolium 3-5 MS11-
Mandurah-City of Site  MS12
Desevibed by BRM Date 51272004
Location NE corner of Meadow Springs survey area.
Air Photo Photo 7 en Rall  BM12(2004) Video N E Photo
Fhoto Notes

AMG Zeme 50 383321mE, UTM6403195mN
Habitat: Swale and gentle, West-facing lower slope of low ridge.
Sohl: Orange-brown sand.

Rock Type

Vegetatien Hakea trifurcate, Hakea prostrate seattered tall shrubs over Santalum acuminaium,
Aliocasuarina humilis (Acacia cochlearis) open heath over Grevillea preissii subsp. preiysii, Hibbertia
hypericoides low open shrubland over Schoenus grandifiorus and Desmocladus flesuosus open and
Conostylis aculeate subsp. aculeate very open herbland.

Assee species: Olearia axillarics, Conostylis candicans; Grevillea critbmifolia; Tricoryne elatior; Rhagodia
baceata subsp. baceata; Dryandra lindleyana var. Iindleyana; Acacia pulchella var. glaberrima.

Veg Condition: (BF) VG to Excellent.
Hire Age

MNotes Incomplete sp Hst.
Radk Pille
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Mandurah-Clty of Site  MSI13 ;

Deseribed by BRM Date 571272004
Yocation NE corner of Meadow Springs survey srea.
Air Phote FPheto 10.11,12 on Rell  BMI2(2004) Video N E Phaoto

Phato Netes
AMG Fene 50 383334mE, 6403179mN

Habitat Gentls, W-facing lower slope of low ridge
Seil Orange-brown sand.
Rock Type

Vegetatio  Hakea tifurcats, (Santslwn acuminatum) open to closed serub over Rhagodia baccata subsp.
bacoata, Allocasuarina humilis open shrabland over Grevillea preissit subsp. prelssi,
Hibbertia
hypericoides low shrubland to Jow open heath over Desmocladus asper very open sedgeland
and Lomandra maritima scattered herbs with *Bromus diandrus very open annual grassland.

Veg Condition (BF)Excellent (low weed cover).

Fire Age
Notes Releve over approximately 10x10 arca around the GPS point. Incomplete sp list.
Rock Pile
Species List: _
Quad Name Cove C Class Height Specimen Notes
Allocasvarina humilis +
Austrostipa flavescens + Austrostipa
S
};Bromus disndrus 1-5
Desmocladus asper 1-§
Dianella revoluia var. divaricata +
Dreyandea lindleyana var. lindleyana +
Ehrharta calycina +
Grevillea preissii subsp. preissii 20-30 MS13-1
Hakea trifurcata 70-80
Hibbertia hypericoides 12
Lepidosperma pubisquameum +
Lomandra maritima +
Rhagodia baccata subsp. baceata 3-4
Santalem acuminatum 4-5
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APPENDIX 6 Tree habitat data

3 ) ‘
Table 4 Tree habitat records for the Meadow Springs survey avea
Note:
1. all trees examined were tuarts.
2. Trees T1, T35, T6 were located in the road reserve on east side of RAAY Association
Retirement Village
3. Trunks: scralch marks on trunk

.

Tree | Tag | Hasting | Northg | Hght Habitat Indicators Comments
W Nes S0H {1}
= Hollows
(diam cm) i
<19 | 18- § >20
10

T1 382949 16402808 | 18 N |1 N
T5 {1579 (383025 |6402938 )18 1 1 N | Lge stick nest

(Osprey?); bee

hive
T6 383046 1 6402971 N N
T2 383984 16402772 | 18 N 1 N | 20x8cm hollow
13 382006 | 6402801 | 15 N N
T4 383064 | 6402862 {7 N N
17 383106 | 6402947 | 18 N |1 I 1 N
T8 383118 [ 06402983 | 15 N ?
19 383149 | 6403050 N N | young tree
T10 383165 | 6403016 |5 N N | young tree
T11 383178 [ 6402994 | 8 N N | Nos of small-med

dead behes
T12 383183 | 6403016 { 10 N N
T13 383178 16403041 1 4 N N | young tree
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T14 | 548 | 383172 | 6403057 |8 N N

Ti5 383154 | 6403076 5 N young free §

Ti6 383257 | 6403124 {20 N N | Nos of smll dead
bches

T17 383198 | 6403179 N N | Nosofsmll dead
bches

T18 383233 | 6403213 | 18 N N | Nosof smil/ige
dead behes

Ti9 383209 | 6403246 | 18 N Nos of smililge
dead behes

T20 383208 | 06403258 | 18 N N | Nosof smll dead
behes

T21 383216 | 6403238 1 6 N N

T22 {540 383284 | 06403243 |15 N N | Nos of smil dead
bches

T23 383309 | 6403238 | 18 N N

T24 1538 |383313 6403244 }7 N N

T25 | 536 | 383327 | 6403227 N N

126 383314 | 6403138 { 12 N N | Nosof smll dead
bches

T27 {545 | 383310 | 6403132116 N N | Nosof smil dead

' behes; bee hive

T28 | 543 ]383324 64031198 N N

T29 383346 | 6403101 1 15 N N

T30 383360 | 6403099} 9 N N

T31 383343 | 6403088 | 10 N N

T32 | 542 383335 |6403092 |11 N N

T33 {549 | 383299 | 6403085 {12 N Nos of smlt dead
behes; bee hive

T34 | 552 | 383258 | 6403054 | 20 N N

T35 | 553 | 383249 | 6403055 | 25 N N

T36 | 554 | 383240 | 6403060 | 18 N N

T37 | 555 | 383207 | 6403036 | 25 N N

T3I8 | 556 {383203 |6403036115 N N | Nosof smll dead
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behes

T39 | 559 | 383246 6403014 ] 14 N N

T40 383294 | 6403038 | 25 N N

T41 | 567 | 383295 | 6403030 | 13 N N

T42 Trunk broken at
dm

143 383268 | 6403012122 |N bee hive

T44 | 565 | 383272 { 6403011 |22 N

T45 | 563 G trunks broken off

T46 | 562 25 N N | Nosof smilfige
dead behes

T47 25 N N 7

T48 | 558 | 383223 | 6402978 | 8 N N

T49 ” > 8 N N

T50 383254 | 6402958 | 12 N

T51 7 ' ” N

T52 ” ” N

T53 7 > N

T54 383245 | 6402876 1 10 N

T55 383231 | 6402853 | 20 N

T56 ” ? 20 N

T57 383224 | 6402845 | 15 N

158 383212 | 640284 |8 N

T59 {5370 383185 | 6402835113 N

T60 383185 | 64028309

Tel | 571 | 383188 | 6402906 | 12 Nos of smliige
dead behes
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