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Introduction

A series of studies on vegetation, plant community patterning and floristics are referred to
in this treatment of regional value. These are Heddle ef al. (1980), Gibson ef al. (1994) and
Department of Environmental Protection (1996). These studies have been used in the
determination of regional conservation values in Perth’s Bushplan (Government of WA
1998), the update of the recommendations for regional conservation areas in the Swan
Coastal Plain portion of the Perth Metropolitan Region. . A similar review of the remainder
of the Swan Coastal Plain south of the Moore River and the Darling Plateau portion of the
System 6 area (Department of Conservation and Environment 1983) will be completed
during the next few years.

Specific area information included in this report is incorporated in the Department of
Environmental Protection (1996) data and report. Additional information was collected in a
field visit made on 7th January 1999 by the authors. Information collected by Dr B.
Bischoff from his continuing studies of the Corridor has also been referred to.

General information on the Landforms and Soils of the South Bunbury Bushiand Corridor
(Corridor or transect) are described to place the Spearwood Dunes section of the transect in
context. In the subsequent sections on vegetation and flora the focus is on the Spearwood
Dunes. Four areas of bushland are described in the area of the Spearwood Dunes these are

Area A - the Spearwood Dunes (Areas C, D and E)

Area B - the western portion of the Spearwood Dunes west of the Hay Park
wetlands* (Areas C and D)

Area C - the area of TPS 6 Amendment 179 within the Spearwood Dunes

Area D - the portion of the Spearwood Dunes immediately west of the Hay Park
wetlands

Area E - the eastern portion of the Spearwood Dunes east of the Hay Park
wetlands, in the College Grove area.
* Hay Park wetlands reefers to the wetlands extending from Hay Park south. These wetlands contain plant
communities not found elsewhere on the Plain and have regional affinities with a rare regional floristic
plant community group.

Landforms and Soils

The Bunbury area lies entirely on the Swan Coastal Plain. The Corridor traverses four of
the five major landform elements of the Plain found in the area (Anon 1981, Curchward
and Macarthur 1980), namely the:

Quindalup Dunes The white calcareous sands which form the dunes of the
coastal ridge of the Maidens area. These dunes are of Holocene age and are the youngest
of the dunes.

Spearwood Dunes  Sands associated with limestone. In the Bunbury area this
limestone occurs at depth the surface pale grey or cream sands of the Spearwood Dunes
overlaying yellow sands and then limestone. This limestone is closest to the surface on-
the crest of the dunes.

Bassendean Dunes  These are the oldest of the dunes, being pale grey leached
sands. In the Bunbury area these are low relief sheets of sand that merge with the
Spearwood sands to the west and overly the Pinjarra Plain to the east. These sands are
found in Manea Park.




Pinjarra Plain The clays and loams of the Pinjarra Plain are the oldest of
the soils of the Plain and have been deposited on the east of the Plain and along the
rivers. The wetlands of Manea Park and the Airfield lands contain areas of vegetation on
these soils, A closely related unit associated with the Hay Park wetlands is composed of
alluvial soils which appear to be of estuarine and riverine origin containing calcareous

clays.

The fifth major landform element, Foothills, is not vegetated in the Bunbury area and is
separated from the Corridor by cleared Pinjarra Plain.

The sequence of vegetated landform elements encompassed in the Corridor is unusual on
the Plain. On a few occasions vegetated transects occur elsewhere on the Plain, these are:

- Quindalup/Spearwood/Bassendean Dunes but not through to the Pinjarra Plain.
Such an example occurs from Yalgorup National Park through to the state forest in the east.
Other examples are well to the north of Perth.

- Spearwood Dunes/Bassendean Dunes/Pinjarra Plain. Such a transect occurs in the
Kemerton area but again other examples are to the north of Perth,

The area of Spearwood Dunes in the Corridor is also unusual on the Plain. Typically the
Spearwood Dunes have two elements; an area of shallow soil over limestone (Cottesloe
soils) and deeper sands with limestone at depth (Karrakatta soils). The Spearwood Dunes
in the Bunbury area are represented by the Karrakatta soils. The limestone unit occurs in
it’s southern most extent to the north of Bunbury in the area of Yalgorup National Park
Limestone comes closest to the surface at three points in the Corridor, in two small rises in
Area C and a larger rise in Area E. As a consequence Area A is an extensive area of
transition between the deep soils of the Spearwood Dunes and the Quindalups to the east
and the Bassendean Dunes to the east. In addition this section of the Corridor contains the
interface of the Spearwood Dunes and the Hay Park wetlands between Areas D and E. Area
B (combination of Areas C and D} is vital in this link as there is no other area of vegetated
Spearwood Dunes adjacent to the Hay Park wetlands. '

Summary

The sequence of vegetated landform elements (Quindalup/Spearwood/Bassendean Dunes -

Pinjarra Plain} encompassed in the Corridor is unusual on the Plain and does not appear to

occur elsewhere. The area of Spearwood Dunes in the transect is also unusual on the Plain,
being entirely composed of deep Karrakatta sands.

Vegetation and Flora
Vegetatjon

Plant Communities
Plant communities identified in the Corridor are typical of the
Quindalup/Spearwood/Bassendean Dunes - Pinjarra Plain units of the Corridor.

From west to east, the transect within the Area A of the Spearwood Dunes, is vegetated
with Tuart Woodlands to Tuart Open Forest to Banksia attenuata Woodlands with scattered
to dominant Tuart then Jarrah and Jarrah/Marri. The Banksia attenuata Woodlands are
largely absent from Area C.




The Tuart occurs over a variety of tree layers ranging from Peppermints to the west to
combinations of Peppermints, Jarrah, Banksia grandis and Banksia attenuata to the east.
To the east there is a corresponding change in some shrub/herb/sedge /grass species. For
example to the west where the Tuart Woodlands merge in to the Tuart Woodlands of the
Quindalup Dunes Austrostipa flavescens is a dominant grass and this gradually declines to
the east and is absent in the Banksia attenuata Woodlands.

Vegetation Complexes (Heddle ez al. 1980}
Plant communities identified are typical of the Quindalup/Spearwood/Bassendean Dunes -

Pinjarra Plain units of the transect. being - Quindalup, Karrakatta Central and South,
Yoongarillup, Karrakatta Central and South, Bassendean Central and South, and /or
Southern River Complex (contains vegetation associations typical of the Bassendean Dunes
and Pinjarra Plain).

Areas B (Areas C and D) and E are mapped as Karrakatta Complex Central and South
vegetation complex (Heddle et al. 1983) and plant communities present in the. areas are
typical of the southern representations of this vegetation complex.

The Karrakatta Complex Central and South Complex has been selectively cleared for
housing, horticulture and plantations across its range. Within the Perth Metropolitan

" Region 18% remains vegetated (Government of WA 1998), outside the PMR between 20
and 30% remains (Burbidge and Rolfe 1986 and Government of WA 1998 respectively.
Within the PMR less than 10% (the target for protection in the PMR) of this complex was
able to be recognised in Perth’s Bushplan (Government of WA 1998) and the intention is to
locate alternative areas beyond the PMR for protection. Outside the PMR 10 - 20% of each
major landform element is expected to be recognised for protection.

Floristic Community Types (Gibson ef al. 1994 and DEP 1996)

Floristic studies have located a series of study plots in the area of the transect. The analysis
of these plots have identified regional floristic groups typical of a southern transect of the
Quindalup/Spearwood/Bassendean Dunes - Pinjarra Plain units of the transect.

On the Spearwood Dunes floristic community type 25 - Southern Eucalyptus
gomphocephala - Agonis flexuosa woodlands is identified. This regional grouping is
predominantly a southern group. Several atypical occurrences occur to the north of Perth
but the grouping is most common between Mandurah and Minninup. While this is a
relatively widespread unit it is currently not well represented in National Parks or Nature
Reserves so is considered poorly reserved.

Area B with its variety of plant communities is an excellent example of the sequence of
communities contained within this regional floristic grouping. In addition Area C contains
combinations of plant communities, related to the low limestone rises developed in this
area, not evident in the flatter Tuart Woodland/Forest area to the south.

Flora

Various studies have already listed nearly 300 species of native plants in the area (Bischoff
1999, Gibson et al. 1994, DEP 1996). The diversity of species in the area of the transect
would easily exceed 300 species. The plant communities in the transect show high species
diversity for Spearwood units some 10X 10 metre plots containing 50 -60 taxa (Bischoff
1999). The average species richness of floristic community type 15 over its range is 53 taxa
(less taxa found in only one plot, Gibson ef al. 1994)

Several species of Priority taxa have been identified in Area B 5 Jacksonia sparsa ms and
Lasiopetalum membranaceum.




Summary
The bushland in Area B contains

- an excellent example of the of the southern Spearwood Dunes plant communities
(at the both the vegetation complex and floristic community type level)

- contain excellent examples of the variation within this type

- good examples of the transitional communities between Quindalup
Dunes/Spearwood Dunes to the west and Spearwood Dunes/ Marine- Estuarine- Pinjarra
Plain to the east.

- contains significant populations of two priority taxa.
Regionally the plant communities in Area B (Karrakatta Central and South Vegetation
Complex) are not adequately protected (Government of WA 1998).

Importance of Area B in the Corrider
All of Area B has high conservation value, as
- a good representation of the southern Spearwood Dunes plant communities
- it contains good examples of the variation within this type
- representation interface Quindalups/Spearwoods and Spearwoods/Estuarine
and is worthy of preservation.

Any reduction in areas will weaken linkage in the corridor and reduce the area of the
interface.

Area B is centrally in Very Good to Excellent condition . Towards edges of tracks and
roads in Area B, where there as been long term disturbance, weed invasion is significant
and the condition of the vegetation is degraded. Presently these degraded edges protect the .
core, to reduce the area will further degrade the intact core area.

Importance of Area C in the Corridor
Area C is a very significant section of the Corridor as it

- contains a combination of plant communities and their variation not evident
elsewhere in the Corridor

- provides a direct link between the Quindalup Dunes and Area D (then through to
the Hay Park wetlands and Area E).

As discussed in the previous section Area C (part of Area B) is centrally in Very Good to
Excellent condition . Towards edges of tracks and roads in Area C, where there as been
long term disturbance, weed invasion is significant and the condition of the vegetation is
degraded. Presently these degraded edges protect the core, to reduce the area to a small area
adjacent to the disturbed track and its edges on the southern boundary will not effectively
conserve. the values of this land.
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Local

BOTANISTS from the Environmental
Protection Department studied an area
from the Maidens to Manea Park in
Bunbury early this week.
The_research group, headed by
botanist Bronwen Keighery, aimed to
establish what flora grew in the areas. .
The information will be included in a
comprehensive study of the plants on
the Swan Coastal Plain system six
areas, -« - ' 3
«The 'system six network, currently
_being updated by the EPD, is a list of

important and worth retaining.
The botanists, with the aid of

" volunteers, visited dozens of South

West sites this week to determine what
flora grew on the sites.

- Other areas studied included some of
the 300 nominated by the public for

THE futility of drink driving was
highlighted in the Bunbury
Magistrate’s Court on Monday when
two men had their drivers licences
disqualified for life,

[ ain Mlavennm ANlarsin A N F

-areas deemed to be environmentally -

NATURE’S WONDERS: Botanist Bronwen Keighery takes a count of the -
different flora in the Maidens dunes.

dunes

rich in flora

inclusion in the updated system six
report. : .

Mrs Keighery said the area from the
Maidens to Manea Park was important
because it featured a range of soil and
vegetation types, from coastal to
forest. ;

“It gives a combination of sand and

heavy soils and you don’t get that very

often,” Mrs Keighery said.

"*She said this area gave wiIdlifé-‘éhii_

birds the opportunity to move from one
area to another. cea v

The coastal area of the Maidens alone
featured about 40 different species of
plant within a ten by ten metre square
study area.” - - i s

The Bunbury City Council is still
considering developing some parts of

.the Maidens opposite Mindalong

i

Hieghts for housing. 2

Drivers lose licences

Martin was stopped on October 15 for
a random breath test, giving a breath
analysis reading of .215 per cent.

Hooyberg was stopped after weaving
across the road and driving slowly in
Rowe Street. Bunbury. on October 2.
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Site Based Flora List for South Bunbury Bushland (GMaid01-04, NMaid01, 03-G5, Hay01-05, Swamp01-03, 1
Sunday01-02, MGKO01-04, Bmaid02, B.J. Keighery, 13/3/96)

Department of Environmental Protection System 6 Update: Site Based Flora List for
South Bunbury Bushland

(GMaid01-04, NMaid01, 03-05, Hay01-05, Swamp01-03, Sunday01-02, MGK01-04, BMaid02,
B.J. Keighery, 13/3/96)

Aizoaceae

Carpobrotus virescens
Amaranthaceae

Ptilotus stirlingii
Anthericaceae

Agrostocrinum scabrum
Arthropodium capillipes
Caesia micrantha

Caesia parviflora
Chamaescilla corymbosa
Corynotheca flexuosissima
Dichopogon preissii
Johnsonia acaulis
Sowerbaea laxiflora
Thysanotus arenarius
Thysanotus manglesianus
Thysanotus multiflorus
Thysanotus patersonii
Thysanotus sp. scps
Thysanotus tenellus
Thysanotus thyrsoideus
Tricoryne elatior

Apiaceae

Daucus glochidiatus

Eryngium pinnatifidum subsp. pinnatifidum MS
Eryngium rostratum

Homalosciadium homalocarpum

Hydrocotyle alata

Hydrocotyle diantha

Hydrocotyle sp. scps

Platysace compressa

Trachymene pilosa

Xanthosia huegelii

Asphodelaceae
* Trachyandra divaricata
Asteraceae

* Arctotheca calendula



Site Based Flora List for South Bunbury Bushland {GMaid01-04, NMaid01, 03-05, Hay01-05, Swamp01-03,
Sunday01-02, MGKO1-04, Bmaid02, B.J. Keighery, 13/3/96)

Asteridea pulverulenta
Brachyscome iberidifolia
Cotula coronopifolia
Cotula cotuloides

* Cotula turbinata
Helichrysum cordatum
Hyalosperma cotula

* Hypochaeris glabra
Lagenifera huegeli
Millotia myosotidifolia
QOlearia axillaris
Podolepis gracilis
Podotheca angustifolia
Pogonolepis stricta
Quinetia urvillei
Senecio lautus
Senecio lautus subsp. maritimus
Siloxerus filifolius
Siloxerus humifusus
Siloxerus sp. scps

* Sonchus oleraceus

* Ursinia anthemoides
Waitzia citrina

Campanulaceae
Wahlenbergia preissii
Caryophyllaceae

* Petrorhagia velutina
* Stellaria media

Centrolepidaceae

Aphelia cyperoides
Centrolepis aristata
Centrolepis drummondiana
Centrolepis polygyna
Centrolepis sp. scps

Chenopodiaceae
* Atriplex prostrata
Halosarcia sp. scps
Rhagodia baccata
Colchicaceae
Burchardia congesta

Burchardia multiflora
Burchardia umbellata



Site Based Flora List for South Bunbury Bushland (GMaid(1-04, NMaid01, 03-05, Hay01.05, Swamp01-03,
Sunday0§-02, MGK(1-04, Bmaid02, B.J. Keighery, 13/3/96)

Convolvulaceae
Dichondra repens

Crassulaceae
Crassula colorata

Cyperaceae

Baumea juncea
Carex preissii
Cyathochaeta avenacea

* Cyperus tenellus
(ahnia trifida
Isolepis cernua
Isolepis marginata
Isolepis nodosa
Isolepis oldfieldiana
Isolepis sp. scps
Lepidosperma angustatum
Lepidosperma gladiatum
Lepidosperma longitudinale
Lepidosperma squamatum
Mesomelaena graciliceps
Schoenus curvifolius
Schoenus discifer
Schoenus elegans
Schoenus grandiflorus
Schoenus odontocarpus
Schoenus rigens
Schoenus rodwayanus
Schoenus sp. 2 (GIK 5739) scps
Schoenus sp. scps
Schoenus subfascicularis
Schoenus tenellus
Tetraria octandra

Dasypogonaceae

Acanthocarpus preissii
Dasypogon bromeliifolius
Dasypogon obliquifolius
Lomandra caespitosa
Lomandra hermaphrodita
Lomandra maritima
Lomandra nigricans
Lomandra preissit
Lomandra sonderi
Lomandra suaveolens



Site Based Flora List for South Bunbury Bushiand {GMaid01-04, NMaid01, 03-05, Hay01.05, Swamp01-03,
Sunday01-02, MGKO01-04, Bmaid02, B.J. Keighery, 13/3/96)

Dilleniaceae

Hibbertia amplexicaulis
Hibbertia cuneiformis
Hibbertia hypericoides
Hibbertia nymphaea
Hibbertia sp. scps
Hibbertia stellaris
Hibbertia subvaginata
Hibbertia vaginata

Droseraceae

Drosera bulbosa

Drosera gigantea

Drosera glanduligera

Drosera menziesii subsp. penicillaris
Drosera occidentalis

Drosera pallida

Drosera sp. scps

Drosera stolonifera

Epacridaceae

Astroloma pallidum
Conostephium pendulum
Leucopogon conostephioides
Leucopogon parviflorus
Leucopogon propinquus

Euphorbiaceae

Amperea ericoides

* Euphorbia peplus
Monotaxis grandiflora
Phyllanthus calycinus
Poranthera microphylla

Gentianaceae

* Centaurmm sp. scps
* Cicendia filiformis

Geraniaceae

* Erodium botrys

* Erodium cicutarium
Geranium retrorsum
Geranium solanderi
Pelargonium littorale



Site Based Flora List for South Bunbury Bushland (GMaid01-04, NMaid01, 03-05, Hay01-05, Swamp01-03,
Sunday01-02, MGKO01-04, Bmaid02, B.J. Keighery, 13/3/96)

Goodeniaceae

Dampiera linearis
Goodenia micrantha
Scaevola anchusifolia
Scaevola crassifolia
Scaevola holosericea
Scaevola phlebopetala
Scaevola sp. scps
Velleia trinervis

Haemodoraceae

Anigozanthos manglesii
Conostylis aculeata

Conostylis aculeata subsp. aculeata
Conostylis aurea

Conostylis candicans

Conostylis setigera

Haemodorum sp. scps
Phlebocarya ciliata

Tribonanthes australis

Iridaceae

Orthrosanthus laxus

Patersonia occidentalis

Patersonia occidentalis (swamp form) sthest
* Romulea rosea
* Romulea rosea var. australis

Juncaceae
* Juncus bufonius
* Juncus capitatus
Luzula meridionalis
Juncaginaceae
Triglochin centrocarpum
Triglochin mucronatum
Triglochin procerum
Triglochin sp. scps
Triglochin trichophorum
Lamiaceae
Hemiandra pungens

I.auraceae

Cassytha glabella
Cassytha micrantha



Site Based Flora List for South Bunbury Bushland (GMaid01-04, NMaid01, 03-05, Hay(1-05, Swamp01-03,
Sunday(1-02, MGKG1-04, Bmaid02, B.J. Keighery, 13/3/96)

Cassytha racemosa
Cassytha sp. scps

Lentibulariaceae

Polypompholyx multifida
Utricularia violacea

Lobeliaceae

Lobelia tenuior
Monopsis simplex

Loganiaceae
Logania serpyllifolia
Logania vaginalis
Mitrasacme paradoxa
Loranthaceae
Nuytsia floribunda
Lycopodiaceae
Phylloglossum drummondii

Menyanthaceae

Villarsia parnassifolia
Villarsia sp. scps

Mimosaceae

Acacta alata

Acacia applanata MS

Acacia cochlearis

Acacia flagelliformis

Acacia pulchella

Acacia pulchella var. puichella
Acacia saligna

Acacia sp. scps

Acacia stenoptera

Acacia willdenowiana

Myoporaceae
Eremophila glabra
Myrtaceae

Agonis flexuosa
Astartea aff. fasicularis scps



Site Based Flora List for South Bunbury Bushland (GMaid01-04, NMaid01, 03-05, Hay01.05, Swamp01-03,
Sunday01-02, MGKO01-04, Bmaid02, B.J. Keighery, 13/3/96)

Baeckea camphorosmae
Calothamnus lateralis
Calytrix angulata
Calytrix flavescens
Eucalyptus calophylla
Eucalyptus gomphocephala
Eucalypius marginata
Hypocalymma angustifolium
Kunzea micrantha
Kunzea recurva
Melaleuca incana
Melaleuca lateritia
Melaleuca parviflora
Melaleuca pauciflora
Melaleuca preissiana
Melaleuca rhaphiophylla
Melaleuca teretifolia
Melaleuca thymoides
Melaleuca thyoides
Melaleuca viminea
Pericalymma ellipticum

Orchidaceae

Acianthus reniformis
Burnettia nigricans MS
Caladenia flava
Caladenia georgei MS
Caladenia latifolia
Caladenia longicauda
Caladenia paludosa MS
Caladenia sp. scps
Diuris sp. scps
Lyperanthus nigricans
Microtis media
Microtis unifolia

* Monadenia bracteata
Prasophyllum parvifolium
Prasophyllum sp. scps
Pterostylis nana
Pterostylis sanguinea
Pterostylis sp. scps
Pterostylis vittata
Thelymitra benthamiana
Thelymitra crinita
Thelymitra flexuosa
Thelymitra nuda
Thelymitra pauciflora
Thelymitra sp. scps

Oxalidaceae

Oxalis perennans



Site Based Flora List for South Bunbury Bushland (GMaid01-04, NMaid0?, 03-05, Hay01-03, Swamp(01-03,
Sunday01-02, MGKO01-04, Bmaid02, B.J. Keighery, 13/3/96)

* Oxalis sp. scps
Papilionaceae

Bossiaea eriocarpa
Daviesia divaricata
Daviesia physodes
Daviesia preissii
REutaxia virgata
Gompholobium tomentosum
Hardenbergia comptoniana
Hovea sp scps
Hovea trisperma
Jacksonia furcellata
Jacksonia sp. scps
Jacksonia sp.Busselton(G.J.Keighery 4482) PN
Kennedia coccinea
Kennedia prostrata

* Lotus angustissimus

* Lotus sp. scps
Nemcia capitata

* Ornithopus compressus
Sphaerolobium sp. scps
Templetonia retusa

* Trifolium arvense

* Trifolium campestre

* Trifolium dubium

* Trifolium subterraneum
Viminaria juncea

Philydraceae

Philydrella drummondii
Philydrella pygmaea

Phormiaceae

Dianella divaricata
Dianella revoluta

Poaceae

* Ama caryophyllea
Amphipogon debilis
Amphipogon laguroides

* Anthoxanthum odoratum

* Avena barbata

* Briza maxima

* Briza minor
Bromus arenarius

* Bromus diandrus
Cynodon dactylon
Danthonia occidentalis
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Dichelachne crinita
* Ehrharta calycina
Ehrharta longiflora
Hordeum marinum
Lagurus ovatus
Lolium rigidum
Microlaena stipoides
* Parapholis incurva
Poa drummondiana
Poa poiformis
Poa porphyroclados
Poa sp. scps
* Polypogon monspeliensis
Polypogon tenellus
Stipa compressa
Stipa flavescens
* Vulpia bromoides

Polygalaceae
Comesperma virgatum

Polygonaceae

* Rumex crispus

Portulacaceae

Calandrinia corrigioloides
Calandrinia liniflora

Primulaceae

* Anagallis arvensis
Samolus junceus

Proteaceae

Adenanthos meisneri
Adenanthos obovatus
Banksia attenuata
Banksia grandis
Banksia littoralis
Grevillea glabrata
Hakea prostrata
Hakea sulcata

Hakea varia
Persoonia saccata
Petrophile linearis
Stirlingia latifolia
Synaphea spinulosa
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Pteridaceae
Pteris vittata
Ranunculaceae
* Ranunculus muricatus
Restionaceae
Anarthria laevis
Hypolaena exsulca
Leptocarpus aristatus
Leptocarpus sp. scps
Lepyrodia glauca
Loxocarya fasciculata
Loxocarya flexuosa
Loxocarya pubescens
Lyginia barbata
Sporadanthus strictus MS
Rhamnaceae
Spyridium globulosum
Rubiaceae

Opercularia hispidula
Opercularia vaginata

Rutaceae
Boronia dichotoma
Diplolaena dampieri
Eriostemon spicatus

Santalaceae

Exocarpos sparteus
Santalum acuminatum

Sapindaceae

Dodonaea aptera
Scrophulariaceae
* Dischisma arenarium

* Dischisma sp. scsp
* Parentucellia viscosa

Selaginellaceae
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Selaginella gracillima
Stackhousiaceae

Tripterococeus brunonis
Sterculiaceae

Lastopetalum membranaceum

Thomasia cognata

Thomasia pauciflora
Stylidiaceae

Stylidium brunonianum

Stylidium calcaratum

Stylidium dichotomum

Stylidium divaricatum

Stylidium inundatum

Stylidium junceum

Stylidium piliferum

Stylidium schoenoides

Stylidium sp. scps
Thymelaeaceae

Pimelea imbricata var. piligera
Tremandraceae

Platytheca galioides
Tetratheca hirsuta

Urticaceae

Parietaria debilis
Violaceae

Hybanthus calycinus
Xanthorrhoeaceae

Xanthorrhoea brunonis
Xanthorrhoea preissii

Zamiaceae
Macrozamia riedlel

Zygophyllaceae
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Zygophyllum apiculatum
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INVITATICON

The fnvirenmental Preotection Authority (EPA) invites pecple
Lo ma<e a submission on this preopesal.
The Consultative Envircnmental Review (CER) proposes

further urban development of a small pcrtion of the West
Withers Area 1in the south west corner of the City of
Bunbury. In acceordance with the Environmental Protection
Act, a CER has been prepared by the City to assess the
values o¢f the land, and describe land use propesals  and
management reqguirements. The CER is available for public
review periocd of 4 weeks from 2 June 1994 clesing on 4 July

1994.

Comments from government agencies and from the public will
assist the EPA to prepare an assessment report in which it
will make recommendaticns to government.

Why write a submission?

A submission is a way to provide information, express your
cpinion and put forward you suggested course of action -
including any alternative approach. t is useful if vyou
indicate any suggestions you have to improve the proposal.

All submissions received by the EPA will be acknowledged.
Submissions will be treated as public documents unless
specifically marked confidential, and may pe gquoted in full
or in part in each report.

Why not join a group?

If you prefer not to write your own comments, it may be
worthwhile Joining with a group or other groups interested
in  making a submissiocn on similar issues. Joint
submissions may help to reduce the workload for an
individual or group, as well as increase the pool of ideas
and information. If you form a small group (up to 10
people} please indicate all the names of the participants.
If your group is larger, please indicate how many people
your submission represents.

Developing a submission.

You may agree or disagree with, or comment on, the general
issues discussed in the CER or the specific proposals. It
helps if you give reasons for your conclusions, supported
by relevant data. You may make an important contribution
by suggesting ways to make the preposal environmental more
acceptable,

cea /2
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ASSESSMENT OF ALTERNATIVES

Four key issues affect the assessment of alternative land
uUse proposals for the subjéct land:

ENVIRONMENTAT, PROTECTION

[x]

- use of land consistent with itg environmental
values,

- benefits to the community cif retaining undevelocped
bushland,

- access and use of beach areas, and
- management of undeveloped bushland areas.

ECONOMIC DEVELCPMENT OF URBAN LAND.,

- efficient use of existing infrastructure,
- location of existing facilities ang services,

- the design of urban subdivision areas and the
resulting interaction with retained bushland, and

- maximising urban development within environmental
constraints to meet community needs for residential
land.

EQUITY CONSIDERATIONS FOR THE COMMUNITY.

~- provision of access to the south Bunbury beach areas
for existing and future residents, and

- concentrating urban development near existing
suburban and city facilities to reduce travel
distances and gain economic and environmental
benefits.

- HART. SIMPSON & ASSOCIATES



lopTIoN INVIECNHMZIHET AL QUALITY OF
BINZFITS LIFZ
BZNZFITS
1 LOW HIGH MEDIUM MEDITUM
2 MEDIUM MEDIUM HIGH HIGH
TO HIGH TC HIGH
3 MZDIUM MEDIUM HIGH HIGH
TO HIGH
4 MEDIUM T.OW LOW MEDIUM
TC HIGH*
* The lower rating base for the city of Bunbury

reduces the financial ability of the City to manage
all environmental land within its boundaries.

OPTICN 2 1s preferred on the basis of the above
assessment. However, its implementaticn is dependent on
resolving the generation of odours from the No. 2
wastewater treatment plant.

OPTION 3 is the second prefersnce.

Approval 1is sought for both options, with OPTION 3 +o
proceed immediately and OPTION 2 to proceed if the final
buffer around the wastewater treatment plant allows it.

If OPTION 2 proceeds, urban development will occur within
about 40 hectares, representing less than 18% of the 224
hectares of the C70 area. If OPTION 3 proceeds, urban
development will occur within about 21 hectares or about
8% . of the (70 area. In addition approximately 1.5
hectares will be cleared for the development of a water
supply facility on a high point in the south.

HART. SIMPSON & ASSOCIATES
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3.1 LOCATION AND LAND USEH

The land is parts of Lots 301-3 and 626 on the scuth-
wastern corner of Bumbury (Map 1, next page). All of the
land is in the City of Bunbury.

Lots 301-3 are owned by Homeswest and Lot 626 is owned bv
th City of Bunbury.  The land is currently zoned
Residential (the central bulk of the land) or parks,
Recreation and Drainags (the coagtal strip and the
northern and southern edges) in accordance with previous
cevelcoment plans which have not proceeded. The adijacent
Maldens area is on Reserve 670 for Bunbury Endowment and
eserve 35020 for Public Recreation on the eastern side.

Adjacent land has been or ig being developed for
conventional housing (Map 1), ]

The land is covered by Svstem 5 recommendation C70 (Map
1). The recommendation was (=Pa 1983}, "That areas oFf
Public Open S$pacse, containing attractive and important
features such as "The Maidens" and important stands of
Tuart, be set aside at the time of subdivision of the
coastal land south of Bunbury".

The area 1is also affected by an existing waste water
treatment plant to the south (Map 1), for which the Water
Authority of Western Australia (WAWA) currently requires
a@ buffer zone of 1 kilometre, within which some land uses
including urban development are prohibited.

The area is also affected by a draft coastal management
plan (DPUD 1993) which proposes coastal setbacks but
makes few specific recommendations for the area discussed
here because of the unresolved issues of the System 6
recommendation, possible development of the land, and the
uncertain buffer around the waste water treatment plant.

The area is held under Exploration Licence E70/911 for
mineral sands exploration. There is neo active
exploration and any propeosal to explore on the land would
be subject to separate environmental assessment.

HART. SIMPSON & ASSQCIATES



LANDFORMS

The site is par: of the Quindalup dunes which cccur along
the entire coast in the region. Thess dunes are a series
starting £from the present beach, passing through unstable
beach dunes, to olcer dunes which have been stabilised by
vegetation. Cn the eastern side the dunes fall onto a

flatter area which is par
older set of dunes. Fur
study area, there are wetl

of the Karrakatta gystem, an
her east, outside the present

Eai

The Quindalup dunes have a characteristic profile with
low linear dunes along the coast which rise to larger
parakbolic dunes further inland, and relatively Teep
slopes down to the edge ‘0f the Rarrakatta systen. The
dunes often excesd 40m in elevation, and mey reach 60m.

SQILS.

The soils are white calcareous and quartz sands with
increasing organic matter further inland, but become mors
yellow in the Karrakatta system. Limestone is present at
depth below the sands,

The soils along the coast are inherently unstable, and
natural blowouts are a feature. There 1is one large
blowout on the southern edge of the study area, known
locally as "the Sandbowl" (Map 1).

Despite their instability, the soils are capable of
supporting intensive development which requires removal
of the wvegetation, provided that the development
immediately stabilises the new surface with structures or
vegetation. Similar landforms have been widely used
along the «coast for residential and recreational

developments.

The coastal dunes are now generally regarded as capable
of supporting development but development is often
regarded as undesirable for aesthetic reasons and to
protect the potentially unstable beach line and dunes.

The beach itself is stable (DPUD 1993).

HART, SIMPSON & ASSOCIATES
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weed
s ~varicans
ed M fistulcsus) ig the
acst aggressive weed present Grass weeds include Wild
Cats, Lagurus ovatus, Bromus diandrus and Cotch.
4, Coastal heath on primary dunes.

Species on the youngest dunes close to the sea include

pinifex lengifolius and- Teftraconia decumbens with the
commen naturalised specles Arctotheca populifolia, Cakile
meritima and Ammovhila arenaria.

Behind these dunes the low coastal heath is dominated by
Divlolaena dampieri. Other common shrubs include Qlearia
axillaris, Acacia cochlearis, Eemiandra oungens and
Scaevola crassifolia. Lepidosverma clacdiatum and
Acanthocarpus ©preissii are also common. In more
sheltered leeward ©positions the heath is taller,
exceeding 1 m. There are also occasional small thickets
of Peppermint reaching up to 3m in height.

The vegetation is in good condition with little sign of
any weed Iinvaslon except for pelarconium capitatum in
many places and other common naturalised species along
the beach front. '

The distribution of these vegetation units follows the
topography very closely. The Tuart woodland and forest,
with the tallest trees and most diverse tree stratum, is
tound only on the lower slopes of the inland edge of the
dunes and in the f£lat areas behind the dunes in the
Karrakatta system. The Tuart open woodland has scattered
Tuarts over heath and is found on the lee slopes of the
dunes (with an abrupt end at the crest), in the swales,
and in the east-west valleys. between the parabolic dunes.
The coastal heath occurs in two different forms, one on
the windward faces and crests of the large dunes and
another on the mobile dunes along the coast.

Most of the Maidens area had been burnt prior to the
present survey and could not be examined closely bhecause
most Oof the vegetation had been removed by the fire. The
boundary of the fire is shown on Map 2. The Maidens area
consists largely of units 2, 3 and 4 in the same sequence
as further south, with smaller areas of unit 1 on the
eastern edge but these have been heavily disturbed by
past activities including grazing, particularly on
Reserve 35020,

HART. SIMPSON & ASSOCIATES
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A faw significant ticns occurred to thess AVEXECSa
values., Alcng Ccesan Drive scush of Gilen Padden thers was
a disturbed trip serious weed invasion dues to
previcus road works, and there were smaller areas oi weed
lnvaslon along tracks and whers otrher disturbances had
occurred, such as rubbish dumping. A small part of the

Maldens reserve isclated north of Ocean Drive has bheen
used for urban development or has been degraded by loss
of most of the understoray. There have been several
small areas cleared hy worX on adjacent urban
Cevelopments in Glen Padden, although one of these has
been carefull rehabilitated, Reserve 35020 was
generally in poer condition, apparently due to past
grazing, and part of it has been used as a sand pit.
There are many small unstable areas along the coast, and
one large cne, known as the Sandbowl, has encroached
right through unit 2 almost 500 metres inland. Althouch
spectacular, this blowout is a natural part of the
landscape and is actually moving inland very slowly. All
of the large dunes, includiag the Maidens, were formed by
similar blowouts in the pas:t which moved inland and
eventually became stabilised.

Part of the area 22 in Map 2 appeared to have been
excavated for the extraction of jarl (2 Zorm oFf
limestone) many vyears ago. The vegetation  hes
regenerated and the only evidence remaining was old heaps
of scil and rubbish.

One small patch of severe deaths of Banksia attenuata was
found along Ocean Rd (Map 2) which was consistent witn
the presence of dieback due to the Phvtophthora fungi.
Two dead trees were tested. No Phviophthora were found,
but a fungus which appeared to be Armillaria was found on
the dead trees. The damage was accepted as due to
Armillaria and not dieback.

FLORA.

The flora of the study area was also examined. A list of
the plant species identified in each vegetation unit is
given in Appendix 2. This not a complete list of the
flora. Most of the field work was carried out in late
November 1992 and some additional work was carried out in
the Maidens area in June 1993. Many annual species would
not have been seen, such as the orchids. As for the
vegetation, most attenticon was paid to the central and

eastern areas rather than the coastal sStrip.

HART. SIMPSON & ASSOCIATES



Weeds are a signiilcant component of the flora and a
survey carried ocut in spring would detect many mers
annual specles. The weeds recorded were grasses (11
specles), herpacscus legumes (Five species), dalsies
{four species) and a range of other herbs. In general
the weeds are invasive in vegetation units 1 and 2, and
o a much lesser extent in 3, but are represented by
commen naturalised species in the cocastal dunes where the
species have occupied nichies not taken by native specles,
The most significant weeds are the grasses.

ITHZ TUART ECOSYSTEM,

The System 6 Atlas of Natural Resources (DCE 1880) maps
five complexes with Tuart trees (the Xarrakatta North,
Rarrakatta Central and South, Cottesloe, Yoongarillup and
Vasse). In combination these complexes have a minimum
width of about one kilometre on the north-west side of
the Peel Inlet and a meximum of eight kilometres in the
Lake Preston area. Arcund Bunbury, Tuarts occur in belts
from 1.5 to 4 kilometres wide. Tuarts occur frcocm the
Sabina River east of Busselton north to the Hill River, a
distance of over 400 kilometres.

Traditionally Tuarts have been regarded as growing only
on shallow sands over limestone, but they occur on a
variety of soils including acidic sands with little or no
limestone such as on the Leschenault ridge on the east
side of the Leschenault Inlet.

Tuart can be readily regenerated (Forests Dept, undated)
simply be ensuring & very hot fire which Xkills the
grasses and leaves a clean ash-bed, but young Tuarts are
fire-sensitive. An excessive fire frequency favours
annual weeds which in turn leads to fregquent low
intensity £fires which both kill the young Tuarts and
promote weeds in a cycle of degradation. This trend has
probably been exacerbated by past grazing which also
promoted weed invasion.

Tuarts readily develcp hollows. and this gives them a high
value for wildlife, but they also regularly drop limbs
which makes them dangerous. For this reason Tuarts are
rarely retained in urban areas, and are unsuitable as
shade trees in recreatlonal areas where people are likely
to remain for lcng periods.

HART. SIMPSON & ASSOCIATES
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The nunber oI natlve speciss liszsd as possizly presentc
1n szch habitat is

Habitat 1 2 3 4

Amphibicns 8 5 8 3

Reptiles 29 30 28 21

Birds 71 77 56 35

Mammals 16 17 12 10

TOTAL 124 133 104 69

The potentially most diverse habitats are 1 and 2 with
rabkitat 4 being the least diverse.

Most fauna species listed in Appendix 3 are common or
widespread, and are not restricted to the habitats
considered here. The Tuart woodlands include a diverse
fauna and the Tuarts themselves are an impertant habitat
feature, particularly for birds. The <trees provide
roosting and nesting sites and a food resocurce for many
of tae bird species and are important to the B3rushtail
and Ringtail Possunms. Frogs and reptiles are not
deperdent on the Tuarts in the same way, except for
obvicus tree dwelling species, but some species prefer
the Ieavier leaf litter found in the Tuart woodlands.
The legless lizard Aprasia revens, for example, would be
expected to be most common in the dense leaf litter.

Few specles are restricted to the coastal heaths. These
are small birds which ©prefer open . areas of low
vegetation. The coastal heaths have fewer species of

conservation interest because this habitat is widespread
along the coast.

RARE SPECIES,

One nmammal species listed in Appendix 3 is gazetted in
Schedale 1 under the Wildlife Act as likely to become
extinct or rare.

The Western Ringtail Possum Pseudocheirus occidentalis is
rare in total and now occupies. a severely reduced area.
It is a leaf eating species, and is now found mainly in
Peppermint vegetation as well as forest to the east.
This species is likely to be present in vegetation units
1 and 2 where 1t would use the Peppermints and Tuarts.
The area to the south towards Busselton is well known as
a majer stronghold of this species. It is able to
survive in even remnants of Peppermint vegetation, such
as at Peppermint Grove near Capel and within the
Busselton townsite.

HART. SIMPSON & ASSOCIATES
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another pird ¢ interest which may he cresent in the area
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ls e Masksd Cwl. Thls subspecies is considered to be
rare py Garmett (1992) and i r 1in forest

and woodland in a broad coastal strip around scuthern and
eastern Ausitralia. in Western Australia it inhabits
Lorest dominated by Tuart (Garnett 1992). Major threats
to its survival include destruction of nest frees and
pesticide ingestion. This species could be protected bv

retaining old trees with nest hollows.

INTRCDUCED SPECIZES.,

Introduced animels are represented by a suite of mammals
(rabbit, cat, fox, mouse and rat) found in almost any
site in the South-West, and two birds. The birds are the
Laughing Turtle-~Dove which is found mainly around humen
settlements or disturbed areas and has little impact on
the native fauna, and the Kookaburra which is common and
feeds on many small native animals. Both o©f these
introduced birds are widespread and common.

All  of  these introduced species are common  and

widespread, and any control would need o be part of a
larger regional programme. '

- HART. SIMPSON & ASSOCIATES
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: ~n the southern part

Coastal Plain. It contains much sand and little clay or
seconcary cementation, and water quality is high.

rmation was tested by one of *he
ne corner of Bussell Highway and
juality and available volume wers

The Cockleshell Gully Fo
Picton bore holes near ¢
Robertson Drive. Water
high.

Commander (1984) indicates that %there is narrow norih-
south zone immediately inland from the coast where water
flows wupwards from the Yarragadee Formation into the
sands and limestones of the superficial formations.
There 1is no bore data to confirm that +his actually
occurs within the study area, but such movement may be
present along the eastern edge of the high sand dunes.
This may explein the apparent speedy regeneraticn thac
occurred to sections of Tuart vegetation (in unit 23 in
Map 2) that had been damaged by merl extraction many
years ago. This also helps to explain the vigorous
health and density of the understorey beneath the Tuarts
on the west side of Ocean Road.

HART. SIMPSON & ASSOCIATES
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3.8 CCNSIEVATION vVituzms.
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The conservaticn values of tha land consicdered hers can
ce derived frcm threes scurces:

-  the presence of rare species,

- the presence of valuable landiorms, vegetation
types, habitats or communities, and
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RARE SPECIES.

Only one plant of cecnservation significance was found.
This was Lasiopetalunm membranaceum, a Priority 2 species
which although rarely collected is apparantly widespread,
Priority species have no legal 9protection and the
presence of this species alone is insufficien®t to place a
high value on the land.

Several rare animal species are probably present The
mest  significant is the Ringtail DPossum which 1is a
seriously endangered species both locally and in total.
It is largely dependent on the Peppermint tree, and the
region to the south is known to be a strongheld of this
specles. The actusl or probable presence of this species
gives the land conservation value. No other fauna
species gives the land such a high value. :

VALUABLE LANDFCORMS , VEGETATION TYPES, HABTITATS OR
COMMUNITIES.

The landforms of the study area are common along the
coast, but the Maidens area is a landform of significance
because of the size of the dunes, their form and their
aesthetic appeal.

The vegetation, habitats and communities can be
considered together because they are closely related.

Tuart communities are widespread along the coast in a
relatively narrow strip, and while Tuart is popularly
regarded as growing mainly alone and on shallow sand over
limestone, it also commonly occurs on a variety of soils
and often mixed with Jarrah and Marri on the eastern side
of its coastal distribution. A typical example can be
seen along Bussell Highway to the east of the area
considered here.

HART, SIMPSON & ASSOCIATES
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The vegstatlicn of the coastal ran and
found  Tuart  communities  to in good
concdiltion unlike most other areas of Tuart. This good
cocncdition  was  sufficient to give *hem a very high
conservation valuve,

The Tuart-dominated communities are very sensitive to
disturbance and fire. Much of the Tuart country has
historically been used for grazing, and there have been
major changes in fire patterns. A& cycle of disturbance,

weed invasion and excessive fire frequency has been set
up, and most Tuart areas now show *he impact of this
degrading influence. Young Tuarts are fire sensitive and
are killed before they can reach a suZficient size to
rvive fires. Normal bushfires or grass fires are not
C enough to achieve Tuart regeneraticn. Regulaxr low
(%)

ty <£fires therefore prevent the regeneration of
damage the understorey and promcte weeds.
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More recently, Tuarts have been affected by a form of
tree decline believed to be due to excessive insect
attack (Fox and Curry 1980). This is voorly understood
but may be related to the increasing disturbance and
isolation of the remeining Tuart trees or to changes in
fire patterns. Chilcott (1992) re-examined this problem
and concluded that in fact only the Tuarts near urban and
particularly industrial areas were in decline eand that
the Tuarts in rural areas were not aifected even where
they were in vegetation which had beer badly degraded by
grazing or loss of the understorey. Chilcott concluded
that air pollution was the most likely cause.

The vegetation, habitats and communities represented by
the Tuart woodlands and forests in the present study area
must all be given a high conservation value becauge of
their good condition and because of the general scarcity

of this unit in good condition, particularly in

conservation reserves. It must be emphasised that the.

Tuart itself is widespread and is well represented in
Reserves, but that Tuart-dominated vegetation in gocd
condition is not.

The coastal heath units are part of common and widespread
units which occur along much of the coast. These have
been well reserved in many areas and will be further
protected by the general trend to aveiding coastal
development.

HART. SIMPSON & ASSOCIATES
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Accerdingly, the amcunt of land within The C70 arsa +o ke
set aside Zor recrestion and for its intrinsic value, as
well as for conservaticn, is far in excess of what would

otherwise be the case. Similar large areas of reserved
land are expected to be allocated when detalled urban
planning extends south into the Shire of Capel with a
significant area of 1land to be incorporated in the
preoposed Tuart Park.

3.10 CURRENT MANAGEMENT,

The City of Bunbury currently undertakes significant
management within the general Maidens area. This
includes:

firebreak maintenance.

- revegetation where erosion is excessive,

- chemical control of garden weeds on the perimeter,

- some fencing to control access,

- formalising walking trails by signs and clcsure of
some existing tracks, and

- centrelled burning.
This level of management is probably not adequate to deal
with the increasing pressures from urban development and

recreational wuse of the 1land, and particularly with
increasing pressure from fires.

- HART, SIMPSON & ASSOCIATES
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L T : x nT DecTh ocutside the 1900
metre buffer zone and within the 500 to 1000 metre
secticn of the buffer. The proponent considers that 500
metres represents both the physical 1limit to urban
develcpment and the closest likely approach within which
unpleasant odours from the No. 2 treatment plant cannoct
realistically be excluded.

Y,
e

These potential development areas are considersd to have
comparatively low environmental vailues and their
development for urban and related purposes will cause
only a small reduction in the conservation and
environmental values of the site and region.

Delineation of the 1000 metre buffer zone has been
achieved by determining the likely extent of strongly
smelling odours emanating from the sewerage treatment
plant. Since a number of variable factors control the
creation and movement of odours, the zone itself is
somewhat variable, depending on:

- weather patterns,

- topography,

- vegetation,

- reatment plant design,

- treatment plant operation -and maintenance,

- wastewater dispcsal techniques, and

- variation in sewerage quality.
The first three factors are essentially controlled by the
site's existing physical and .natural environment and, as
such, are a separate issue to the next three factors

which are primarily related to the economics of plant
design and operation.

HART. SIMPSON & ASSOCIATES



DISCUS

[#7]

ICN CF ALTERNATIVES,

Th cpportunities and constraints for undertaking the
Tull range of possible activities within the puffer area,
from all to no urban cevelopment, can be considered under
the  headings of environmental precection, economic
aspects of urban land development, equity considerations
for existing residents of south-west Bunbury, and general

guality of 1life issues.
The key issues are:
ENVIRONMENTAL PRCTECTICN

- Utilisation of land consistent with its
environmental values as determined by this study.

- The short and long term benefits to the community of
retaining undeveloped bushland areas.

- Access and enjoyment of beach areas in the south
west corner of the City of Bunbury.

- Maintenance and enhancement of undeveloped bushland
areas.

ECONOMIC DEVELOPMENT QOF URRAN LAND
- Efficient use of existing infrastructure.

- The location and convenience of existing facilities
such as shops, public transport and other social,
welfare and medical services.

- The design of urban subdivision areas and +he
resulting interaction with retained bushland, along
with providing appropriate access to the south
Bunbury beach areas.

- Maximising urban development with existing
environmental constraints in order to provide an
equitable solution that meets community needs for
residential land.

HART. SIMPSON & ASSOCIATES



An assessment of these four options in relatd
four key issues discussed is given hers as a

the degree oI benefit given:

OPTION ENVIRCNMENTAL |ECONCMIC |EQUITY QUALITY CF
BENEFITS BENEFITS [BENEFITS |LIFE
BENEFITS
1 L.OW HIGH MEDIUM MEDIUM
2 MEDIUM MEDIUM HIGH HIGH
TC HIGH TO HIGH
3 MEDIUM MEDIUM HIGH HIGH
TO HIGH :
4 ZDITM LOW LOW MEDIUM
TO HIGH*
* The lower rating base for the City of Bunbury

reduces the financial ability of the City to manage
all environmental land within its boundaries.

While there is subjectivity inherent in this assessment
of benefits, the matrix allows comparison of four complex
issues and highlights the most and least advantageous
options.

While OPTION 2 is preferred on the basis of the above
assessment, its implementation is dependent upon
resolving the generation of odours from the No. 2
sewerage treatment plant. This can only be achieved by
future successful negotiations between WAWA and the City
of Bunbury.

OPTION 3 1is the proponent's second preference and,
subject to environmental approval being gained, it can
proceed immediately with the support of WAWA.

This CER therefore aims at gaining approval for both
OPTION 2 and OPTION 3, with implementation of the former
option subject to agreement being reached between WAWA
and the City of Bunbury over the nature and financing of
the No. 2 sewerage treatment plant upgrade.

HART. SIMPSON & ASSOCIATES
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WIIDLITE® CORRIDCR,

AN

To maintain a wi
the southern co

i a siri Eig: a
minimum width ©f 100 metres will be left between the two
rrban areas. - Mest of this will be Tuart vegetation, and

Where the access road crosses this corricor it will
restricted to two lanes and i11 have wild
underpasses constructed beneath it with fences to prevent
the fauna entering the road.

EASTERN URBAN AREA.

dw

An area of Tuart on the north-eastern corner adjacent to
existing developed areas will be cdeveloped on Lot 301
owned by Homeswest. This will be offset by retention of
an area of Tuart outside the area considered hers on Lot
303 also owned by Homeswest (Map 5). This new area will
be parxt of & Tuart Park which will form part of the
conservation corridor linking the Maidens to Manea Dark.

This is an area of 8.5 hectares of Tuart vegetation.

Typical views of the two areas proposed for development
are given in Plates 1 and 2 (next page).

In tetal, there will be about 21 hectares, or about 9% of
the C70 area, developed for urban use 3if option 3
proceeds, and some 40 hectares, representing less than
18% of the C70 area, if option 2 proceeds.

WATER SUPPLY FACILITY.

The Bunbury Water Board proposes to build a water supply
facility on a high point in the southern end of the ares
considered here (Map 4). Due to the need for a high
point, there is limited scope for moving this facility.
The site is 4.5 hectares but only the central 40% will be
cleared with the rest remaining as a buffer. The outside
walls will also be rehabilitated so that the final
cleared area will be 30-35% of the 4.5 hectaves. The
cleared area will be mainly within vegetation unit 3 with
& small area within the edge of the adjacent Tuart unit
2. The buffer will extend into unit 2. The access track
will be integrated intoc other access tracks, and will
form part of the firebreak system. This facility will
require the clearing of an additional 1.5 hectares of
ceoastal heath.

HART. SIMPSON & ASSOCIATES
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EQTECTION CF THT MAIDENS.

The Maidens area has ©been assessed as naving high
ccnservation, recreation and other values, and no
development | is proposad except for appropriate
recreaticn.

Reserve 35020 is seen as part of the Maidens area, but

because of its degraded state it is likely to be used
more Ior recreation than conservation.

EAST-WEST CORRIDOR,

A corridor is proposed which 1links the Maidens, the
coastal setback land and the wildlife corrider, the Tuart
Park, part of the eastern Endowment Land on Reserve 670,

Lot 632 and Manea Park (Map 5).

This corridor will be scuth of a road required from Ocean
Road across to Parade Road to prevent a major road
cutting through the Tuart Park south to Capel.

This corridor has clear values for recreation, for
aesthetics, and for allowing for the movement of species,
and it alsc protects a complete cross section of the
vegetation and landforms from the coast inland to Manea
Park.

Management of this corridor will be by the Bunbury City
Council and the shire of Capel, and the implementation
requires the agreement of the Shire of Capel and future
planning decisions.

MANAGEMENT OF NATURAL LANDS.

There is a clear need for. additional management of all
the natural lands to stop the present degrading
influences and to protect the lands from increasing urban
pressure and recreatlonal use. This will require the
Dreparation of appropriate management plans to address
fire, weed and feral animal control, access by people,
recreational activities, rehabilitation, and related
issues.

HART. SIMPSON & ASSOCIATES
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four wheel drive trac
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&m 6 recommencation.
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The possibilii ing and revegetating t

anchowl was ¢ idered, thus extending southwards
iaznd potentially sultakle for urban development. hi
was rejected because i : impact on existin
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3
recreatlonal users and WiWR. Thers will be activ
TALAGEMmENnT On Tae Sancdbowl, elther to revegetate the area

N
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or maznage it as a recreational area with the involvemen-
0 off-road vehicle usgers. The Zfuture of this land is
vncertain, and this is discussed in Section 6.5.
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Where possible natlive trses (3anksias, Pepperminis and
the few Jarrahs) will be retzined within urban areas, put
this will not include the Tuaris Dbecause of +he
significant salety risk from fzlling limbs.

HART. SIMPSON & ASSOC!ATES

o~

i



6.  IMPACTS 2ND MANAGEMENT

The alternatives considered have been described in the
introcduction to the proposed development because it was
not pessible to explain the proposed development without
having considered the alternatives.

3

-

ne cpportunities and constraints presented by the four
ticns can be summarised as

Wy

e}

1. Develop the majority of the land in line wi%h
previcus prcposals.

s would meet coastal setback and cther

Opportunities: i
&nning reguirements.

h
.1
-

L

RO N |

Constraints: This would not achieve the aim of the
System 6 recommendation and would no=
comply with the current 1lkm buffer around
the waste water treatment plant.

2. Develop part of the land in accordance with the
conservation values of the land aand local and
regional planning considerations, and take the
orportunity to integrate the development with
surrounding areas. This represents both options 2
and 3 and is dependent on the final outcome of the
position of the buffer around the wastewater
treatment plant.

Opportunities: This achieves a high degree of protection
of the conservation value of all the lands
in the area, and all conservation and
planning goals are met or exceeded.

Constraints: There will be only limited income to the
proponents.

HART, SEMPSON & ASSOCIATES
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o 1o in the zoning oFf
small aresas as urb I , l1le the remaincder
i1l be protected with & zoning a iowing for conservation
and appropriite recreaticnal use, This protecticn will
be extended to all of the coastal vegetation, the
corrider extending scuth from the Maidens as well as the
corrider linking these areas to Manea Park.

This zoning meets all of  the conservation and planning
proposals which impinge on the area, including the System
6 recommendation, the Bunbury Coastal Plan, the Usher,
Gelorup and Dalyellup District Structure Plan and the
Bunbury-Wellington Region Plan.

This proposal will also see the corridor from the Maidens
To Manea Park protected, in accordance with public
i est which has been expressed.

The proposed coastal setback is the existing edge oi Lot
626, which is approximately 130 metres from the coast.

A distance of 100 metres separating the seaward edge oF
permanent vegetation Zfrom the seaward edge of urban
develepment would normally be acceptable, based on many
factors, as outlined in the draft: Bunbury Coastal Plan
(DPUD 1993), including the actual topography,. vegetation
and its conservaticn value, shoreline stability, dune
stability, soil development, existing 1land wuse and
proposed adjoining uses, current and potential demand for
recreational activity, heritage features, access, public
attitudes and management objectives.

The topography of the coastal zone is steep with
undulating dunes reaching as high as 21 metres, but
averaging between 10 and 15 metres in height. As well,
the diversity of dune topography is greatest in this 100
metre wide zone, with the dunes generally flattening out
further inland.

Vegetation is well established over most sections of the
proposed setback zone. It consists of commonly occurring
plant species and has only a low intrinsic conservation
value, although the function that it performs in
stabilising the dunes is of great importance.

HART. SIMPSON & ASSOCIATES
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In fact, a 100 metre width weuld be consistent with past
studies. The Usher-Stratham Environmental Study (71
and Associates 1991) state in Section 3.2.2 that|
"development should be separatsad from the coast by a
foresnore ressrve designed to brotect views of the coast
with a set Dback of 100m from the line of permanent
vegetation as a guideline for the width of such a
reserve”. The Country Coastal FPlanning Policy No. DC 6.1
(State Planning Commission, undated) sugcests that, "a
setback of 100 metres should be regarcded as a guicdeline
for a wind erosion buffer and for public recreation
purpcses where landforms are stable. Sethacks will be
¢reater where there is evidence of coastal recession and
where landforms ars unstabls",

Since the landforms are stable in the project area and
since there is no evidence of coastal recession, a 130
metre setback distance is easily consistent with +he
Commission's recommendations.

Further support for the suitability of only a 100 metre
setback distance is found in the DPUD repcrt on Coastal
Reserves and Building Setbacks within Geographe Bay (DPUD
1992). For mest of the 30 kilometre section of coast
-studied, & setback distance of 100 metres or less is
generally favoured. This is in spite of the dune systems
within this portion of Geographe Bay coast containing
much smaller volumes of sand and hence being a much less
effective buffer to ercsion during severe storm events.

For example, most of the Shire gf Busselton's coastal
dune system attains heights of less than 5 metres. By
contrast, dunes within this study area average 10 to 15
metres, suggesting a contained volume of sand some 4 to &
times greater than dunes further south. This much
greater volume provides a significant increase in the
ability of the dunes to withstand erosive forces before
erosion extends inland beyond the inner edge of even the
100 metre setback zone.

HART, SIMPSON & ASSOCIATES
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there e an increase in water flow
rall rises in adiacent groundwater or
] uld i minimal ha urroundin
L5 would De minimal. The surrounding
emselves bullt on highly porcus quartcz
overall impact of urbanisation on
lumes is predicted to be of no conseguence,

der a worst case scenarioc, larger volumes of surface
tzxy may flow into the wetland chain that runs cdown the
stern side of the Quindalup dune system. In Perth,
banisation surrounding formerly seascnally wetlands
such as Lake Claremont has turned them into permanently
t areas. However, large areas of bushland will be
esent within and adjacent to the project area and any
se in surface water levels will only cause the wetland
ain to flow a little more strongly over the winter and
ring periods.

Tmpacts on Groundwater Quality.

Urbanisation can have noticeable impacts on the guality
cf groundwater beneath. Although the proposed urban
sites within the project area will be deep sewered,
nutrients from lawns and gardens and heavy metals and
organic compounds from road surfaces and illegal or
accldental sources will reduce groundwater guality.

These impacts are unlikely to be of concern.

Soils that are high in limestone (calcium carbonate) have
a moderately high capacity to react with phosphorous
present within groundwater and precipitate out inscluble
calcium phosphate compounds (for example, ses Lance
1877). Studies in Perth (Gerritse et al. 1990) have
found that, even 1in long established suburban areas,
groundwater quality exceeds drinking water standards.

Processes that operate to maintain high water quality
include denitrification and death of pathogens when more
than 2 metres of unsaturated sand is present beneath a
site, Volatile organics appear to be in diffusional
equilibrium with levels in the urban atmosphere, while
heavy metals are largely absorbed onto soil particles.

Overall, urban development of the two small sites within

the project area is expected to have minimal adverse
impacts on groundwater quality.

HART, SIMPSON & ASSOQOCIATES
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The malior existing r renal activities on the land
will not be prevented and more apprepriate facilities for
them will be provided.

The existing beach access will be improved, with a car
park and other facilities which provide for access
without causing degradation of the area. Degradation is
likely to result if the present uncontrolled vehicle use
were to increase along thes sandy access track and parking
area close to the beach.

Passlve recreation such as walking and running, nature
observation and cycling would be compatible with the
conservation purpose of the land, and would be encouraged
by providing appropriate paths and access. These paths
would  encourage access but prevent the physical
disturbance of the vegetation.

Both the upgraded beach access and smaller paths could be
intecgrated into the network of firebreaks which will be
reqguired, to minimise any additional clearing.

THE SANDBOWL,

The sandbowl occupies an area of about & hectares and is
an unvegetated section of the coastal dune system that
extends inland from the frontal dune for almost 560

metres. Due To the action of strong westerly winds, it
continues to move inland, enveloping native vegetation as
it proceeds. Desplte 1ts appearance, its rate of

progress inland is very slow and likely to be less than
one metre per year.

While the leading edge of this moving dune is causing a
loss of vegetation types 2 and 3 (scattered tuart
woodland and coastal heath), this process of sand being
blown from the beach to form large dunes is entirely
natural. Without this process having operated in the
past, the topographic features of "the Maidens" and much
of Bunbury's elevated coastal country would not exist.

At present, the Sandbowl is entirely located within the
one kilometre buffer =zone that surrounds the WAWA
sewerage treatment plant. It is therefore unlikely to be
required for any use other than recreation or wastewater
infiltration ponds while this buffer zone remains in
force.

HART, SIMPSON & ASSOCIATES
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glther cpticns 3 and 4 in combinaziocn or cpTicn S in
isclation.

Opticns 3 and. 4 combined:

On a trial basis, the Council is prepared to adept
opticns 3 and 4 1in combination in an attempt to have
those sections of the community using the site accept
scme responsibility for their usage.

Accordingly, after holdin mutually satisfactory
negotiations with WAWA, the Council proposes to reguest
the Four Wheel Drive Club of Bunburvy and other existing
or potential wusers of the site to be formally and
actively inveolved in management of the Sandbowl. The
priorities for management include:

- rationalisation of the existing network of tracks so
that only one -track leads into :zhe site and one
track leads out,’

- rehabllitation by appropriate methods of tracks no
longer required, as determined by the
rationalisation study,

- determining what sections of the Sandbowl ars the
source of sand that is picked up by the wind and
moved inland,

- brush matting, revegetation and the use of other
technigues to stabilise those sand source areas.

- fencing off all places where vehicular and
pecdestrian access is not allowed,

- erection of Council-supplied signs,

- assistance in community education of responsible use
of the Sandbowl and other coastal dune areas, and

- assistance in the enforcement of Council regulations
controlling vehicle and other use of the Sandbowl
through training and the appointment of honorary
rangers.

These actions will result in some sections of the
Sandbowl being closed to vehicle use and revegetated,
other areas will have vehicles confined to small areas
only, and the remaining robust sections will remain open
to responsible use.

HART. SIMPSON & ASSOCIATES
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Slnce chls option may have implicaticns for future usas
ol land adjoining or within several hundred metres of the
Sandpowl, thls option will recuirs careful investigation
cefore the Council supports it.

As well, the Council 1is coascicus of the recreational
usage oI the Sandbowl by four-wheel drive users and,
since many of these users are residents and ratepayers of
3unpury, 1t is appropriate that the Council seeks their
views Dbefore deciding whether to fully accept this

orticn.

The Council has also macde commitments including having
ccmmunity-based menagement committees for cpen  space
areas,

6.7 CUMULATIVE IMPACTS,

MostT areas of native vegetation in the southern Bunbury
arsa have been cleared for urban development, and the
remaining areas are suffering increasing degradation due
to too frequent Zfires, physical disturbance, rubbish
dumping, weed invasion, fragmentation, dieback and other
influences. The cumulative effect of these impacts is to
degrade the conservation values of the land. The only
way that these cumulative impacts can be controlled is by
firstly designating appropriate conservation areas as
parc of the planning process, and secondly by actively
managing these areas so that the conservation values are
maintained.

Bunpury 1is well supplied with public open space areas,
some with native vegetation, but the proposal described
here and associated management plans 1is seen as an
excellent opportunity to limit these cumulative impacts
in the south Bunbury area and to improve the management
oL the areas which are to be retained for their natural
conservation values.
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commitments made 1n this CER ars 13

COMMITMENTS .
} ted hers and

is
long wilth the agency responsible for carrying
d the regulatory authority.

an
Commitment: The subdivisions will be deep sewered.
Responsibility for action: Proponents.

Regulatory authority: WAWA.

Commitment: A wildlife corridor of 100 metres will
be included to provide a continuous habitat with
Tuart trees between the Maidens and the Tuart park.
Responsibility for action: Proponent

Regulatory authority: EPA.

Commitment: The a&areas to be cleared will be
compensated for by preserving other areas of native
vegetation.

Responsibility for action: Proponents.

Regulatory authority: DpUD.

Commitment: The access road to the western urban
area will be fenced and have wildlife underpasses.

Responsibility for action: Proponents.
Regulatory authority: EPA,

Commitment: The Maildens area will be protected from
all development.

Responsibility for action: Proponents.

Regulatory authority: DPUD.

Commitment: The areas of native vegetation which
will be preserved will form a continuous corridor
between the Maidens and Manea Park.

Responsibility for action: Proponents.

Regulatory autherity: DPUD.

HART, SIMPSON & ASSOCIATES
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10.

11,

12.

1l4.

Commitment: Thare will se vehabilit +iocn o* some
areas, perticularly the disturbed areas wizhin the
Maidens and two areas on either end of Lot 632 north
of Centenary Avenue This rehabilitation would be

seen as an integral part of the management plan.
Responsibility for action: Proponents.

Regulatory authority: EPA.

Commitment: Access to native vegetation areas will
be controlled by designing the subdivisions so that
house lots back onto areas of native vegetation.
Responsibility for action: Proponents.

Regulatory authority: Proponents.

Commitment: Public access to the beach will be
upgraded and suitable facilities will be constructed
to allow appropriate use of the area,

Respon51nl ity for action: Proponents.

Regulatory authority: DPUD.

Commitment: Appropriate recreational use of the
areas of natﬂve vegetaticon will be promoted and
suitable facilities will be developed.

Responsibility for action: Proponents.

Regulatory authority: Proponents.

Commitment: The existing appropriate recreational
use of the Sandbowl area will be encouraged if users
become involved in management of the site and a
suitable agreement can be reached with the Shire of
Capel.

Responsibility for action: Proponents.

Regulatory authority: Proponents.

Commitment: Native trees wlll be retained within
the wurban areas as far as possible, except for
Tuarts because of the safety risk.

Responsibility for action: Proponents.

Regulatory authority: Proponents.

HART., SIMPSON & ASSCCIATES
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PROPOSED STRUCTURE PLAN, REZONING AND SUBDIVISION FOR
BUNBURY ENDOWMENT LAND - PART LOT 670 GEOGRAPHE WAY,
WEST WITHERS. CITY OF BUNBURY

CONSULTATIVE ENVIRONMENTAL REVIEW
GUIDELINES

Overview

In Western Australia all environmental reviews are about protecting the environment. The
fundamental requirement is for the propenent 1o describe what they propose 1o do, to discuss
the potential eavironmental impacts of the proposal, and then to describe how those
environmental impacts are going 10 be managed so that the environment is protected,

If the proponent can demonstrate that the environment will be protecied then the proposal will
be found environmentally acceptable; if the proponent cannot show that the environment would
be protected then the Eavironmental Protection Authority (EPA) would recommend against the
proposal,

Throughout the process it is the aim of the EPA {0 advise and assist the proponent to improve
or modify the proposal in such a way that the environment is protected. Nonetheless, the
eavironmental review in Western Australiz is proporent driven, and it is up to the proponent to
identify the potential environmental impacts and des; gn ard implement proposals which protect
the environment.

For this proposal, protecting the environment means that the natural and social values
associated with the System 6 recommendation for the *South Bunbury Coastal Land’
(Recommendation C70) are protected. Where they cannot be protected, proposals to mitigate
the impacts are required.

Purpose of a Consultative Environmental Review

The primary function of a CER is to provide the basis for the EPA to provide advice to
Government on protecting the environment. An additional function is to communicate clearly
with the public so that the EPA can obtain informed public comment. As such, environmental
impact assessment is quite deliberately a public process. The CER should set out the series of
decisions taken to develop this proposal at this place and time and why.

Objectives of the review

The Consuliative Environmental Review should have the following objectives:

* to place this project in the context of the regional environment and the progressive
development of resources in the region, including the cumulative impact of this

development;

* to explain the issues and decisions which led to the choice of this project at this place at this
tme;

* toset out the environmental impacts that the project may have; and

* for each impact, to describe any environmental management steps the proponent believes
would avoid, mitigate or ameliorate that impact.

The CER should focus on the major issues for the area and anticipate the questions that
members of the public will raise. Data describing the environment should be directly related to
the discussion of the potential impacts of the proposal. Both should then relate directly to the
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5, outside the ZPA orocsss, these can

The commiuments being made by the proponent to protect the eavironment should be clearly
efined and separately histed. Where an environmental probiem has the potential o occur, thers
e

a commitment (o rectify it. They should be numbered and take the form of:

a  who will do the work;
b what the work is;
¢ when the work will be carried out: and

d to whose satisfaction the work will be carded out.,

¢ All actionable and auditable commitments made in the body of the document should be
numbered and summarised in this list.



ies Ccmmon Name Vegetaticn

3
e
43

12 3 4
NCN FLOWERING VASCULAR PLANTS
ZAMIACEAZ h
Macrozamia riedlei Zamia +
FLOWERING PFLANTS
ATZCACEAR
Carpcbrotus virescens Coastal Pigface o+ o+
Tetragonia decumbens Sea Spinach +
AMARANTUACEAR
Ptilotus stirlingii +
ANTHERICACEAZR
Arnocrinum preissii +
Corvnotheca micrantha + o+
Scwerbaea laxifloras Purple Tassels +
Thysanotus arenarius A Fringe Lily + o+
Tricoryne elatior Yellow Autumn Lily o+ o+
APTACEAR “voel ;'\ Yot HU !1/‘/%3’ /’/0{ « /j 2] /f"/‘s‘f,? 2 /f‘) L"///
Eryngium ros;*auum Blue Devil + &
APOCYNACEAE E
Alyxia buxifolia Camel Bush + o+
AS”"ODELACEAE
*Trachyandra divaricata = Onion Weed + o+
ASTERACEAE
*Arctotheca populifolia Dune Capeweed +
Asteridea pulverulenta Common Bristle Daisy + o+ o+
*Carduus tenuiflorus Slender thistle +
Helichrysum cordatum Tangle Daisy +
*Hypochaeris glabra Smooth Catsear + o+
Olearia axillaris Coastal Daisybush + o+ o+ o+
Senecio lautus Coastal Groundsel +  +
*Sonchus oleracea Common Sowthistle +
BRASSICACEAE
*Cakile maritima Sea Rocket +
CARYOPHEYLLACEAE
*Petrorhagia velutina Velvet Pink + o+

HART, SIMPSON & ASSOCIATES



sceclies
CERANTIACERAR

Geranium sclanderi
*Pelargonium capitatum
Pelargonium littorale

GCODENIACERR
Scaevolia @
Scasevola ¢
Scaevola n

AAEMODCRACELE
Concstylis aculeata

IRIDACER

*Romulea rosea

LAMIACERE
Hemiandra pungens

LAURACEAR
Cassytha racemosa

LOBELIACEAR
Lobelia tenuior

LOGANIACEAR
Logania vaginalis

LORANTHACEAR
Nuytsia floribunda

MIMOSACEAR

Acacla cochlearis
Acacia lasiccarpa
Acacia pulchella
Acacia saligna
Acaclia willdenowiana

MYOPORACEAE
Eremophila glabra
Myoporum caprarioides

MYRTACEAE
Agonis flexuosa

Eucalyptus gomphocephala

Eucalyptus marginata

Commeon Name

Rose Pelargonium

Prickly Conecstylis
Guildford Grass
Snake Bush

Dodder Laurel
Slender Lobelia
Whité Spray
Christmas Tree

Rigid wattle
Panjang

Prickly Moses
Orange Wattle
Grass Wattle

Tar Bush
Slender Myoporum

Peppermint
Tuart
Jarrah

Vegetation

i 2 3
+  +
+ -
+ +
+ 4+
+ +
+ +
+ 4+ +
+
+ o+
+ + +
+ +
+
+
+ + o+
R
+
+ + o+
-+
+
+
+ + +
+ +
+

4
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Srecies
RISTICNACEAR
Loxocarya flexudsa

QunNVAC_A:
Spyridium globulosum

RUTACEAR
Diplolaena dampieri

SANTALACEAR
Exocarpos sparteus
Santalum acuminatur

SAPINDACEAX
Dodonaea aptera

SCROPHULARIACEAR
*Bellardia trixaco
*Dischisma arenarium

SOLANACEAR
Anthocercis littorea

STERCULIACEAR
Laslopetalum membranaceun
Thomasia cognata

STYLIDIACEAR
Stylidium junceum

VIOLACEAE
Hybanthus calycinus

ZANTHORRHCEACEAR
Xanthorrhoea preissii
Xanthorrhoea brunonis

Ccommen Name Veo
1

Hispid sStinkweed +
Dog Weed + o+ 4
Beach Rose + o+ o+ o+
Broom Ballart + o+ s &
Quandong + + o+
Bellardia +
+.

Yellow Tailflower +

R

+  +
Reed Triggerplant +
Native Violet + o+
Blackboy +

+
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AMPHIBIAN SPECIES

LE?TODACTYLIBAE—-FI:OQS
Crinia georgiana

C. glauverti

C. imsignifera
Heleloporus eyrei

H. psammophilus
Limnodynastes dorsalis
Pseudophryne guentheri

HYLIDAE
Litoria adelaidensis
L. moorel

REPTILE SPECIES

GERKONIDAE-Geckos
Payllodactylus marmoratus

PYGOPODIDAE-Legless Lizards
Aprasia repens

Lialis burtonis

Pygopus lepidopodus

AGAMIDAE-Dragon Lizards
Pogona m. minor

SCINCIDAE-Skinks

Bassiana trilineata
Cryptoblepharus plagiocephalus
Ctenotus fallens

C. impar

Egernia kingii

E. napoleonis

Hemliergis quadrilineata
Lerista distinguenda/elegans
Menetia greyii

Morethia linecocellata

M. obscura

Spenomorphus australis
Tiliqua r. rugosa
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BIRD SPECIES

ACCIPITRIDAR
Elanus nctatus, Black-shouldered Rite
Lopheoictinla isura,

Square—-tailed Kite

Ealiastur sphenurus, Whistling Rite
Accipiter fasciatus, Brown Goshawk

A. cirrhocephalus,
Collared Sparrowhawk

Acuila audax, Wedge~tailed Eagle
Hieraaetus morphnoides, Little Eagle
Circus assimilis, Spotted Harrier
C. aerugincsus, Marsh Harrier
FATL.CONIDAR

Falco peregrinus, Peregrine Falcen
F. longipennis, Australian Hobby
F. berigora, Brown Falcon
F. cenchroides, Australian Kestrel
PHASIANIDAE

Coturnix novaezealandiae,

Stubble Quail
TURNICIDAE
Turnix varia, Painted Button-quail

COLUMBIDAE
Streptopelia senegalensis,

Laughing Turtle-Dovex
Phaps chalcoptera, Common Bronzewing*

CACATUIDAER
Calyptorhynchus baudinii,

Baudin’s Black-Cockatoo
C. latirostris,

Carnaby’s Black-Cockatoo
Cacatua roseicapilla, Galah

LORIIDAE ‘
Glossopsitta porphyrocephala,
Purple-crowned Lorikeet

M Seh v T ta A T TR T ik e e oS o —

X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X

X X X

X X X
X X

X X
X X X
X X
X X

X X
X X
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ALCEDINIDAE
Dacelo novaeguineae,

Laughing Kockaburrax

Halcyon sancta, Sacred Kingfisher
MERQPIDAR

Merops ornatus, Rainbow Bee-eater
HIRUNDINIDAE

Hirundo neoxena, Welcome Swallow
Cecropis nigricans, Tree Martin
MOTACILLIDAE

Anthus novaeseelandiae,
Richard’s Pipit

CAMPEPHAGIDAR
Coracina novaghollandiae,

Black-faced Cuckoo-shrike
Lalage sueurii, White-winged Triller

MUSCICAPIDAE
Petrolca multicolor, Scarlet Robin
Eopsaltria georgiana, &
White~breasted Robin
E. griseogularis,
Western Yellow Robin
Pachycephala pectoralis,
Golden Whistler
P. rufiventris, Rufous Whistler
Colluricincia harmonica,
Grey Shrike-thrush

Rhipidura fuliginosa, Grey Fantail
R. leucophrys, Willie Wagtail
SYLVIIDAE

Cinclorhamphus mathewsi,
Rufous Songlark

T T R AR e i s e o e T ok - sy v
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X X

X X X X
X X
X X X
X X X
X X
X b:4
X
X X
X X X
X X X
X X
X X
X X X X
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VESPERTILIONIDAZ-Bats
Nyctophilus major;
Greater Long-eared Bat
N. gouldi, Gould’s Long-eared Bat
N. gecifrovi, Lesser Long-eared Bat
Chalinolebus gouldii,
Gould’s Wattled RBRat
C. morio, Chocolate Wattled Bat
Falsistrellus mackenziei,
Great Pipistrelle
Eptesicus regulus,
King River Eptesicus

MURIDAE-Native Rodents
Rattus fuscipes, Bush Rat

INTRODUCTED MAMMALS

MURIDAE

R. rattus, Black Rat=
Mus musculus, House Mouse*
LEPORIDAE

Cryctolagus cuniculus, Rabbit+
CANIDAE
Vulpes vulpes, . Fox*
FELIDAE

Fells catus, Feral Cat+
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DICAEIDAE
Dicaeum hirundinaceum, Mistletoebird

PARDALCTIDAE
Pardalotus punctatus,
Spotted Pardalote

P. striatus, Striated Pardalote
ZCSTERCPIDAE

Zosterops lateralis, Silvereye
GRALLINIDARE

Australian Magpie-lark

ARTAMIDAE
Artamus personatus,

~ Masked Woodswallow
A. cinereus, Black-faced Woodswallow
A. cyanopterus, Dusky Woodswallow

CRACTICIDAE .

Cracticus torguatus, Grey Butcherbird
Gymnorhina tibicen, Australian Magpie
trepera versicolor, Grey Currawong

CORVIDAER

Corvus coronoides, Australian Raven
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COASTAL. LAND

"The Maidens'




Development of part of System S& C70 sfiuth of
the Maidens. Bunbury endowment land Part of Lot
626, and Parts of Lots 301 - 4

City of Bunbury
Homeswest

Report and recommendations
of the Environmental Protection Authority

Full document
available
on request

Environmental Protection Authority
Perth, Western Australia

Bulletin 789

September 1995



BUSHLAND PLANT SURYEY RECORUDIMG SHEST 1- use pencil cnlv ._]
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SOTANIST CRe 1 G

] Zram 'Bushiand Plunt Survey’ wrillea by
i. LOCATION of the QUADRAT 8. Keighery (1993} and published by the
Wiidlower Society of WA (Inc.), PO Sox
~t Nedlag i k
iud Man Draw a sketch of the locaticn of the site below. Nedlands WA SUCH,
;—_///‘_
Read Lecaticn O CEa DRWE e _ - . |
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[ BUSHLAND PLANT SURVEY RECORDING SHEET 2 (Muir)- use pencil only |

3. VEGETATION STRUCTURE AND COVER

Trom 'Bushiand Plant Survey wrilien 3y B. Keighery 11394 and pubisshed
be the Wikdflower Scotery of WA *ine, 90 Box &4 Nedlands WA €003,
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BUSHLAND PLANT SUR
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SUSHLAMD AEZA M({}(jfﬂ <

A

SITE NL '2ER
JATE TRIP ""‘/!4/-!//0{/!%// RECORGERS_ (1% /( ?/ / //7@ /ﬂf’fﬂ{’
JATE TRIP ‘ RECGECERS
JATE THRIP RECCHDERS —
SOTANIST GPEG
From ‘Bushiand Plunt Survey’ willen by
1. _LOCATION of the QUADRAT 3. Keighery (1994) and published by the
= ] Wiidflower Society of WA (Inc.), PO Jox
w1 H
siud Mag Draw 2 skawich of the location of the site helow. 2 Nedlagds W COCH:
- 1 - b} ‘* N - 'f
. Fead Lecaticn
» Geographic - Leccation Latitude S Longitude E Altitude 1
Raference Map .
. Fhatoaraoh Erotcarapher's Name Phote Ng |

rToooqrashic pasition Circle posi

tion of site on the transact {altar the transact if. necessarv)

sea dunes

dry fla

seasonal dunes

wetland

wel ‘
flat

{ permanant

wetland

upland
{yoe

-

2, SITE DATA Circle the correct response.

ey -
[Siope flat ) fentle ) steep Aspect N _NE _E SE S _SW W (NW) |
\___, T . N
Surface Soil SAnD Colour PARK GREY ORGANIE
Exposed rock type Nog ‘ % surface
|Sub-surface Soil STiLL  SAND Colour DARK 0RGANIC
|Rock type - depth to rock ?

lgrainage ﬁvrell) mod

poor depth water cm Wet all year C‘:nterlsprmg 7_]
(Litter G’ % cover _| Bare Ground 9\)}& Y%cover ——\
I Decth (- _cm ) .

/Z’ &7 Grran0 g2
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BUSHLAND PLANT SURVEY RECORDING SHEET 2 {Mujrl- use pencil only

1

3. VEGETATION STRUCTURE AND COVER

Crom 'Bushiend Plant Survey writien 2y B. Keighery :
by the Wildflower Sowiety of WA “ing..,

1394 and publizhed

o0 Box AL Nedlands WA 6003,

Eor each lavar reco¥d - aporoprate life form. cover class {see

below).and dominant species in each laver,

{ Cover Class 2-10% 10-30% 30 - 70% - aver 70% !
TREZS - MALLESS
qver 30m 15-3Cm 5 -15m gver 9m | undec 3m ‘
§ under Sm alm
U
LIFE 10m
FORM : )
3 4 i
CLASS (%) 200 1o - 2p
DOMINANT TYaeT AGoatis,
sPECES |
i SHRUBS . SHAUBS
over 2m 2m - 1.5m 1.6 - 1o~ 1-0:5m ynder 0.5m
2m
LIFE ™
FORM Tm
COVER ,
CLASS (%) 210 - - R /
DOMINANT |Tempeeioni4 RET
SPECIES  |SPMZIpium  @eob.
. GRASSES HERBS SEDGES gver Q. 5m - ynder 0.5m
: ::\{:{: } ’
LFE 7“ . 1m
FORM % -
' \/. W SR
V m e X ﬂ _ Geor
COVER
GLASS (%) - iQ 127 30 30~ 70
DOMINANT m i xeel lep X g Jeot
SPECEES /
4, VEGETATION CONDITION
1__'PRISTINE". COMMENTS
o pxceuent | | et c-‘\:»%w%:c--«\%/\\ ?. oo ogato '
3 VERY GOOD ' :
4 GOOD
5 DEGRADED
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BUSHILAND PLANF SURVEY RECORDING SHEET 3 - use pencil only

b

5. SPECIES PRESCENCE

Label each plant with plants number,

site code, date and

plant's name or working name if required

SHE Nfg—/f@‘ Yy f:\ Record on Sheet e Column 1 plant name From '‘Bushilund Plant Survey' wilten by
Date ik -/f- 44" e Column 2 plant number B, Reighery (19940 and publistied by the
- s Column 3 flowering time- TICK if species onwertng x"smmﬁf\{:ﬁ'\di&m\yA (i), 10 Box
) * » Column 4 identification check
TREES No| Fil ID SHRUBS (cont.) No{ FI|iD HERBS (cont.) Mo FEID
(Tyor ) Ece gopm . oo SPet i ) : R hp STYAIG PF R ke J(//
& Aporia Fesibsy No speC Z 8T 2B I, e e £ |l
| ' _Z?ﬁ/"ﬂﬂ’//‘ﬁ? A s/ap Bexa 37 Dl
' a’;,ffuf i(.rrr*: T & el —epeode 4z
MALLEES
-, GRASSES
BEpanirrrn calycins, JAEAPAN
- _,?a,gm erd . STl /e 34 | X
SHRUBS ) N el | $ Tee o paitiam N\
s g it s ST 2 1N ' . h -7
'P@ﬁc{/w;f/an/i Qioburd oS - APERN L SEDGES
B Y vr sy COGRAT R PEEY spar Y2 cpi0aseema  (aa0s @7 Sl v BN
ﬁfﬂ,é/y/a_/f-??fod CAUT Crnt’ FAPAES Aok = o L2000 A0 S8 Forn 2 (ﬂﬁfqﬁﬁry”Y e v
L £ ofmnts & VBtV EL) S H ] Y Ve 70/’1;‘//@ Vb /prE FIIAAN
£ Dogoorien  NPTER& 2 X : N Bppel 1 TR DT 2R 1PN
M e s Pukisrers 49 N HERBS N T sorarrs ARSI 2/ X
Operousasn  [MHISPEDULG o8 1N PO va 28118 avirenesd 13l X e parrecbiop e Capei D Es 73 v
Vilpedr o f}mm.’y ' Copgtoranns | I ||\ Ewoogs 8 PEesss /L %Zﬁm Sp. =27 L/
2erstvyraal S ! AN e Tl AronTHE T X 7 .
B L6 Seapditd foen e 6. 34| /| TN Pagecad - [ock cliotes 21X
4 Lo pnig o lrfolis  fng specimen]]s ot
' aa/ey—.épze,a’_/ S Pt s 781 v X
VW forentecefliz  VISCoSo— Yq) | X[
//j€/&r?&'ﬁ/rxm ///4@/&/(5_ 70 S
"ﬁ/’m"f&'ﬂ alws p@éﬁk’ﬂ’/ ¢ 32 Z3 v
A 15 flari/) Pevenndans. 24| o
I‘Uﬂ‘f velod  sa i5 .
00 dap bt Calycined 14 _|oc i
;Jﬁ,(A cndra "/{’p"&\% 36 LXr



Con AT AL L @
SUSHIAND FLANT SURVEY BECORDIMG SHEET 1- use cencii cnlv |

, , _ 7
BUSHLAND ASEA MAAD € 5 ' sl ER q M
MIAR |BRAD | Pt CE

€ NUME

DATE TRIP 7 !%\‘0')65‘ RECORDERS_J L’L!ff p

DATE TRIP ‘ . RECORDERS : \OONS’\QNQE
JATE TRIP RECCHROERS

SOTANIST ARENSG, 4K o

From ‘Bushiang Plune Survey’ written by
8. Keighery (1594} and published by the
Wiidlower Society of WA (Ine.), PO Box

1. LOCATION of the QUADRAT

' ot Nedlands WA 6008,
siud Map Draw a sketch of the lccaticn of the site below. - geoned
- ) ¥ 4N M
i
w:
: Fead Lecatien e ‘ . - ]
, Geographic® Lccation Latitude S Lonaitude £ Altitude ]

Reference Map

»

Shotcarach Eheotocracher’'s Name ‘ Fhetc No J

Topoaraphic rosition Circle position of sita on the transect {alter the transact if. necessary)

sea dunes dry flat permaneny  wet ' seasonal dunes upland
wetland flat » wetland tyne
2, SITE DAT% Q{: Sle the correct response.
* . / . ] . . T
STope L fiat . Gentle steep Aipect N _NE E _SE S SW W _NW l
\_—‘_"—"""/ """ ' . [ 1 e
Surface Sail SAND ' Colour KD DRovir
Exposed rock —— type e % _surface —
Sub-surface Soil < At Colour Rt Ao
 Hack type depth 1o rock
{Drainade “well /mod poor depth water __cm Wet all year winter/spring ]
. ; .
Litter Gvey 10 % cover -11»“""' Bare Ground e %hCover
Desth ' ' -

oA ~Sepm
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BUSHLAND PLANT SURVEY RECORDING SHEET 2 {Muir}- use pencil only

i

3. VEGETATION STRUCTURE AND COVER

Trom ' Bushtund Plant Survey writien 2y B. Keighery 117941 and ~ubisshed
v the Wildflower Suciety of WA Inc.:. B0 Box &1 Nediands W eCios.

|

Eor each laver recovd - apuorcodate life form. cover class {see beicw).ard dominant scecies in each laver,

{ Cover Class 2-10% 10-30% 30 - 70% - aver 70% |
TRESS MALLEZS
qQuer 30m 15-3Cm S - 15m qver 8m I under Sm
;\, under Sm \ 30m
‘ . L
J
. \
LIFE i0m
B 4
COVER - ' — o -
CLASS {%) o 1D 50 -~ -~
DOMINANT RO \S ,
SPECES | L5 o
- SHRUBS SHEUES
ovar 2m 2m-1.5m 1.5-1m-— 1-0:5m ynder 0.5m
LIFE ™ \W
EORM im
COVER :
CLASS (%) o 19
DOMINANT FCAC A Hib& et
SPECIES D Coc IS R
’ Z At L B
GRASSES HERBS | SEDGES qver 0.5m under 0.5m
LFE WD . im
FOFM e RN
¥ | BRAN A
i . ‘. b
V%‘;&W e Vel AN | 5 Y o
aass | D0=190 | -0 | . oL—\O
DOMINANT | (R 2 o¢ MAX IClowe 1 + ta e T Soonses
SPECIES ’ B
4. VEGETATION CONDITION
1__'PRISTINE' COMMENTS
2 EXCELLENT r
3 VERY GOQD
4 (GQOD
5  DEGRADED




& A P

Lebels P80 o) 2

| —

BUSHLAND PLANT SURVEY RECORDING SHEET 3 - use pencil only

]

5. SPECIES PRESCENCE” _ Label each plant with plants number, site code, date and plant's name or working name if required
SITE No & 2 W& & |Record on Sheet ' e Column 1 plant name From ‘Drushland Plint Srrvey wiilen by
Date s e Column 2 plant number B. Keighery (19940 and ]mhlishcd'hy the
: s Column 3 flowering time- TICK if species ﬂower!ng ;‘:-’1[11113:;]:;lzirxf\?:l{‘;;l)a\.v}\ (the.), PO Hox
) . * o Column 4 identification check .
TREES Nol FII 1D SHRUBS (cont.) Nol FI 1D HERBS (cont.) Mol FLID
/(; RNy | Lwd . nasa. A o LS onanairaa NSNS { v
oS oGy e ThasSanov:s artmg, |
7 Conoste /i _accltelis o BRI
'ﬁ-{cm»&m{ Rosoa b |V ies
AR paf il Tlueacy LV | VK
A re Sc!m‘ﬁm Lnge Aa v VALY
MALLEES 4 &m%&c\? o/emccau”‘“'i?g‘r s
% ) 5
. GRASSES DMQH {jo_ﬁ-@.mb\'\-- yh VKA
Sy Sige S lveacons 1€V Pttt ogemATa hiegelld Ul V|
AN\ o benan sTlp gideo g\ v ,D’?’L@%L@é CD (e 27) l¢d
SHRUBS Yoo  poikormud Wl VAT A 4 Santis Pakelfson= Ve |4
A KZPYM\H7 Mac . piedlts = XrBrtac ot 20 7 C
Vorac oy CocBLleaRS ([ V[&H o Il 23]/ |&# ~ SEDGES e A
Y PRaren A M;Q—\ r\wé. Shvl 17 - A @ A0 32 MR L | V[ 1
A A GRS bt AN~ L hgpein roe N ldauvto wipidionedo  |[to] v XVs
S AN ES B T Gl BT 17 I K ’ NeochBens \aandillords 17| [ vH4
(Ao L Soonen  goccokoy 121 A il T Y GRS -
L b olaln ey (3 0. ciawe |10l /AP HERBS )
-{%gmmyﬁwfmm. alll vVarE curno v PinoaBRdom g iV o pmned Ly
onef vy SRef X AC 119G K g_@',..g{bu@ ¥LDM%,- 1Ll V| Vi
MW Cacie F)m&dr\eﬁ;ﬁ“\ P U 1_}'! VI
Nfde A A cphne o spimulera 12l W ~ U VA
: /(*’é/hlamb\ua b e B 29 \/"‘P/(e.ﬁaok_gﬁo. c:%‘“”\ S R VAT
esBlamEro fel Pa S [l oo Vo Miwaen Scolofuvedt | | vl
./QQ tesidan gmlivtewlowta Ry v K&
Glan o4O O]\OC,\A\o\\o\\f\-AS R AL
/Sc: {A-—&J"lac?\@.c&\ LWL\/\‘S"@\ IR &
-%&r\g;,g% EH: Vit Totol. .. i%ﬂ v
N Pirdioln Comnpealit © ol v Xi¢4

{dch AT o g
A
U

0 J
v

"{Q—fi C;m.’fdf‘\* SR e k‘

et /Eacc_»@dm/a -

‘«f%\’q\‘\ \EL - A



BUSHLAND FLANT SURVEY RECORCING SHEET 1- use peacii cnlv ]

JUSHLAND ARZA I/}\‘\OL/LO‘{L"\'\/_D . SITE NUMEER 7 q 4’“ - G0 ¢§4
SATE TRIP _ 71412 94 RECORGERS__GK /}GPl/ﬁ %\jQ ) P
JATE TRIP ' : RECORCERS_ :
DATE THIP RECCHROERS
SOTANIST - GHEG.

. Trom ‘Bushland Plant Survey’ wrtten by
1. LOCATION of the QUADRAT 18, Keighery (1994 and published by the

Wiidflower Society of WA {ine.), PO Sox
- - . ~t Nedlagds WA 60CE,
aud Mag Draw a sketch of the locaticn of the site telow, edlands T2
-, v &N T

i Read Lecalicn e : : : J
. Geographic- Leocation Latitude S Longitude E Altitude i
Reference Map : .
" Photoqrach Erotoaracher's Name JHE & ' Phote No |

Topographic position Circle position of site on the transact {alter the transect if necessary)

i

sea dunes permanen wet seasonal dunes upland
waliand flat - wetland tyoe

2. SITE_DATA Circle the correct response.

Slope (flat) genlle  steep Aspeol N _NE E SE S (SWJ W NW ]
Surface Soll Vthonr Sand. ' Colour  Vellew — dash
Exposed rock type ' % surface .

Sub-surface Soil  Sond Colour Ye/o, s

Hock type depth to rock -

(Drainage (wel) mod poor depth water = cm Wet all vyear winter/spring 1
(Litter 70 % cover | -Bare Ground 5 % GoweT

| Desth / cm ’ . ‘




[ BUSHLAND PLANT SURVEY RECORDING SHEET 2 (Muir}- use pencil only

|

3, VEGETATION STRUCTURE AND COVER

Erom 'Bushland Plunt Survey writen Dy B, Keighery
by the Wildflower Secietv of WA “Ine.

o0 Box

L7y and pubiished
Ad Nedlands Wi &S,

3

for each laver recovd - apprecrate life farm, cover class {ses belcw).art dommant species in each laver,

L Cover Class 2-10% 10-30% 30 - 70% - over 70% !
TRESS | NALLESS
gver 30m 15 - 3Cm 5-15m : j0-3D gver m ynder 9m .
under Sm__Z-/p 30m
C 3
N
LY 0\5
\/\300 s |
LIFE ’ 10m
B 2 4 ? S i
CLASS (%) o ~ /2 - 50/2 70
DOMINANT Foam g s olionials
sPeciEs | . N
i SHAUBS SHRUBS
gver 2m 2m -~ 1.5m 1.-0:5m under 0.5m
N
05 /\f—’ 2m
UFE ™
FORM 1m
. )—N ______,__.-—E)
CLASS (%) /0 -39 L 2= 1 e
DOMINANT Zamia paln | Hibdectig [T Hidberia fop.
SPECIES
. GRASSES HERBS SEDGES over 0.5m under 9.5m
LIFE : 5 Yy W) O.\‘.; nJ‘J ’1, im
FORM Ol B 7
il | A@@% S
VA ALY IR AR R G

CONVER ~
GLASS (%) 410 30 - 30 /4 - 37
DOMINANT {_Kyeor o Sh botrane G ransd
SPECIES r7s -
4. VEGETATION CONDITION
1__'PRISTINE'. COMMENTS
2 EXCELLENT ’
3 VERYGooo | ¢
4 GOOD
5 DEGRADED l




& AATD ¢§( L VAR on e e/

L2
[ // BUSHLAND PUANT SURVEY RECORDING SHEET 3 - use pencit only
5. SPECIES PRESCENCE,// Label each plant with plants number, site code, date and plant's name or working name if required

SITE Nocr/‘f’/!(,;i(/}/é 7/ lRecord on Sheet ® Column 1 plant name From Tnshiand Plant Survey’ wiiien by
Date VA 25" . e Column 2 plant number 15..}{uighcry‘(19“)40 und pul:lishud’h)'lthu
- ' ¢ Column 3 flowering time- TICK if species flowering x’ﬁiﬁmﬂﬁﬂmﬁa‘.ﬂ e, o Hon
) . * e Column 4° identification check
TREES No| Fi} ID SHRUBS {cont.) No| FITID] HERBS (cont.) Mo | FiiD
0 e osie_ o Lerueba  [hp 00 menn | 2 ' ° Laytlbsum Dot ﬁs,ﬂ/’/’J 24] 1K
L i TVt g helg Toruior. 27 19
f{L,&Q!Oit;TﬁLuM ME MREAN gAY | 78 4
"Vocaegin  mitdaoin 3¢l X
Biessriin  ppTuedo v 37l Ix
. _ /pe”nenﬁ#&m ViEeu TR I
MALLEES ' : ?5/}1/:// é/ac/ﬁ#")fmﬁouwm D iR /? %
RS TR 0D A - s it ZJ—{E \
GRASSES N e i pdpo—giain Lo I, CﬁﬁJ/"/}’os‘G 45 v
WA cAkTo P ArET UL XXt Rop1aes  0scurasive JRADAL
TV ST/08  FravESc s Bl v VAW avens  GrocHipiaTes L H (B
SHRUBS - VBEFIZ 4 4 Ax 1A 20V SA P inteam TheR b dodsa 48l 1
E» divenieals | S Mveoinpges  posces 1 ANKH 3 Dpriroorlom  ew pccpEN AN N
o feacia B CoeriEAR 1S (b led) 41~ y@c’mo»f%m WECH TS 73 X SEDGES )
N D amia  palm  Ancecias e el & Pa,/e; FAO1FRN] (S 7er ) 3| |/ PScHovENS  GlarsTrcins . - 7 K
: ez g Rl Calyeines | X197, Yeummonol tans 132 I Fptysmmorys okermpor ws L&) N
/—/ /v/‘.:f/%g Hﬂ%f'dzcmo.sa 7 1 KSWWW Dichela oA 33| AR i 6.l DINARY CATA %
S om Pz TOMENTOS b 4. CH)E Baomas  diaordrug : 35| 7| oW Chomaripra _FIARIT (ras  SEEE S| 74
VxS g e spivaionirT g1 X HERBS ; : "Vsettorans . AESO. ANESST | 20y
T o Ts ropt i COmPESTRE N s hped  KakiFLor s /L Momanorn mgR7i#78 = ZF 4]
D ALTERIDIA FRIVERNAENTA | AN VPRI ANTRIS C At T My S 6 1
bt brgn f b Ca.!‘ff"ﬂ‘;!hﬂd“'; : . J/;?U//,jé}—;p,\.#‘,é //"‘0% J:Z‘?—-M\ . :f} v
\ 4/1%44 7= . o /“;- r AR
- ,n.,fwhzr e J//‘/'/LOL/;SG\_, yaracd
{{[/nrg,;}TV;/D/fo;m/ C”Mﬁefré't /P 1 ]
/! [M/ﬂc!:nr/ 0/£f€ u) ﬂsf?fbﬁf P“'/‘/ 171 !)(;
Vo banthds ctgemes 13 v X
iiiorin  mt0s9T 0 Fgrn (emec it | 7| v [ £t
Porsdrw cls  AHNCGESTRFOLIA 1 19 v (BRI mys  ARE~AR g AR
Whomalose iz dium homalacaypam |20\ Lk k’qg’ﬁo 4 15’.‘-'5_!’3( RO% ) ‘ 35 kX
STRGUHN MENE  Pia0SA ' IR APAN L TN o 37
Yllpoo crecrs Gensir 5T 1 ,P’Pﬂww_/ﬁ OCCJOﬁA//m{S 34 &
| L e BTl X
| /793// oSBT IAS

5/0%#@#5 o B Rif




BUSHLAMND FLANT SURVEY RECORDING SHEZT 11 use pencii calv |

BUSHLAND A:.EA /Hi: MA IDENS

cused 2,

SiVE
DATE TRIP 4|0~ 95  RECORDERS HRonwsAl K;ﬂ NDREW T A 67.  Dokery Jﬁﬁiﬁ
DATE TRIP RESCORCERS
DATZ THRIP on RECCRLCERS
SOTANIST BRonuEN | KE14HERY
) From ‘Bushiand Plunt Survey’ wiilten by
1. LOCATICN of the QUADRAT e 8. Keighery (1994) and published by the
T Wikiflower Society of WA (Inc), PO Sox
, . nt Nedlonds WA 6008,
Mud Map Draw a sketch of the locaticn of the site telow. eclangs Wa &0
i L er ch

!
ﬂga c/s /54, H“J

/ocz//a \E

-
-

Uf—,,

H 4 /J fvmfr\-f“

/ﬁL/ cin Al

+p

4 N Ty

! Read Lecaticn

. Geographic:

Refarence Man

*

Location Latitude @ AP 22740945 Lonaitude ) 5°36'4 < |5 E Altitude ]

| Fhotograph Frctoarapher's Name

AT

Fhot Mo |

xoDoqraphlc position Circle positicn of sita on the transact (alter the transect if necesscrv}

£ ¥

sea dunes dry flat

permanent
wetland

wet
flat + wetland

seasona

dunes

uptand

2..81TE _DATA Circle the carrect respense.

tyoe

see xS on. choye

TN

t’_ﬁ‘} . b . _ \ )

[Siope flat (gentle) steep Aspect N NE (E)SE S SW Q\i) NW |
Surface Soil Sz n el Colourvcyneq b s DA,
Exposed rock type ~A % surface s/
|Sub-surface Soil ~ See el Colour <rean,

Rock type N A depth to rock

Y
i_Drafnaqe (well )mod poor depth water
S )

cm

Wet all

year

| winter/spring _J

Litter “ 0 % cover

Decth > / cm

Bare Ground

S~ /D %cover
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BUSHLAND PLANT SURVEY RECORDING SHE‘*’:T 2 {Muir)- use pencil only

!

3. VEGETATION STRUCTURE AND COVER

¢ BO Box 62 Nedlands WA

From Bus}uunc! Plunt Surey' wii t e oy B, Keighery <1594 and pubi ~ntj

{bv the Wildflower Socetv of WA &0

Eor each laver reco¥d

. aporepriate life form. cover class {

see below).and dommant species in gach laver,

f Cover Class 2-10% 10-30% 3¢ - 70% aver 70%
TREZ3 i MALLESS
ouer J0m 15 - 30m S - 15m qver §m |_under 3m
under Sm ' 30m
LIFE 10m
- 4 23
COVER o
CLASS (%) A (0%
DOMINANT Aconis 772K
SPECIES v
i SHAUBS | | SHRUES
Quer 2m 2m - 1.5m 1.5.1m 5 1.:0.5m ynder ¢.5m
Sorme. D Beda M won (b
ont- /W/MH Seap 2m
LIFE ~ '
FORM im
@ &h
COVER < —
CLASS (%) Zoof- 757, fo-3 o
DOMINANT Spqrdl < G /ed. T &
SPECIES D5 feenl Av oot
Llenco Fyoba Hewnrd feann
GRASSES HERBS SEDGES over 0.5 under 0.5m
. o@/\ CAFSRNSES e \93 '
LIFE tm
- Y W | ‘3%\% ‘
1, 1\ .H'
%%‘e i X N N % :\% ﬂ;%
COVER ,
GLASS (%) /0~30"h Fo—70% . |- 3"/0.620
DOMINANT /,h./a,m,ﬂ,’./‘“; E: e f o s A/ Z_a/ﬂ é;u- o A Tt
SPECES | foraresia Seme e M s q e
Cgri b Cone i) 5:
4, VEGETAT!ON COND!TION
1___'PRISTINE". COMMENTS St Mﬁ{ ( / D)
2 | EXCELL
CELLENT v /Va,x,’,—w.ﬂ., %@M(ﬁw
3__VE ,
SY'GOOD é@i Lndetty, %{{ (at.@l.:»fgéf.-t._.{?, A(A-—ﬂ./éd :
4 _ GOOD : P -
5  DEGRADED
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I " BUSHLAND PLANT SURVEY RECQRDING SHEET 3 - use pencil only

5. SPECIES PRESCENCE / Label each plant with plants number, site code, date and plant's name or” working name if required

SITE No &Y A o ¢ﬁ17 Record on Sheet e Column 1 piant name From '‘Bushland Plaal Survey' wiltten by
: . Reighe L ¢ pubhishied by the
e LB/ e S MmN TIGK i specios flowerng |Viauar Sy o A (he s
- & Nedlands WA 08,
) . ¥ e Column 4 identification check : '
TREES No| FI} ID SHRUBS (cont.) Nol FI[ D HERBS (cont.) ' Mo FLIID
: ,@)‘aa—c_-f/@ PN 23
B4
29
MALLEES
%}?@"ﬁ e F ey ueia ] v .
= GRASSES
¥ For pocdbrsS /&
- Breme grosg < 5
SHRUBS - ¥ = L oties opencrdko = 7] o ;
(Diplolaena  oleni . 2l 2 b7 Aepitls Spefit irf fodiaryue
S A G0 aleliniin 2| - 97y, 1o/ Lol 0 o P o rosedn |3l ; [ SEDGES -
"de/,é)rp Cor s '“Jspa,r’ P APRS g v ! [?7. Mar o) L'éj?.sz’ ??— o - 2 " e M el EWE /5—
,z//-”//fzy Hanthys | Caelige . =1 N6 rass srd PEDGE - 4 28 WK ound Jea # respeot { seeded {owell/ &
Ay” MHemrandra, pusBens &1~ : o ! i, i ) &b
’ ’{\ Fa BASDe A juf’:.”ef'[\x’{ '-J'Q, 7 - ’ o ) T D'?g
Y Hea oo, S5 /7/05/3,//4/«%] 5| o . HERBS ) - 4 )
Vo plear a  axflarss 7 TVl Werestul s conel/cans VAR
A" Zardeobecoin pompiorniant ltols| MSeseed o [fautiug j2f TN W e llercen peolia
N Khaoodio T o eha da (71| T larpobiotus  virescens 13 [ Mol bule  Aispidala
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EUSHLAND FLANT SURVEY RECORCING SHEET 1- use gencil caly L]

' . r/t/mmow (/\,//)
DATE TRIP __ ~ e/res 94 RECORDERSIaE, carocy) ol CASs, WARGO, [ATE <t WE 1
DATE TRIP | RECORDERS ' '

[P

BUSHLAND AZCSA_ odpipss [OFESERAVE SITE NUNMESE:

DATE THRIP RECCRDERS
FOTANIST

} From ‘Bushiand Plunt Survey witten by
1. LOCATION of the QUADRAT 3. Keighery (1994} and published by the
Wiidflower Society of WA {Ine.), PO ox]
! Wedlands WA 6008

siud Map Draw a skeich of the lecaticn of the site below.

L g : t &N T

TN
= E\
7 Sas "
<
,.____j /Q-4 o T‘
;\u_.\
Q’VO L(’
“

TFoad Locaticn M ioras  FEERVE g FAR BBACL : : i

i Geographic  Location Latitude 2Py 0SS Longitude /e 2637 L E Altitude L20m i
Raference Map oS00

-
.

. Shotograoh Eratcaraches's Name Phcte No Né-"—QIJ

Tapoqgrashic position Circle nositien of sita on the transect {altar the transect if necessarv)

saa dunes dry flat permanent  wel ' seasonal dunes upland
L wetland flat » welland tvoe

2, SITE DATA Circle the correct response.

[Sfope flat gentle (steep— Aspect N NE E SE S sw@/ NW |
| Surface Soil SAr o ' ) Colour WHMT:;./W% ]
Exposed rock —— type ' % _surface

Sub-surface Soil SN Colour WHiT= . '
Hock - type depth to rock : \
|_Draf'nage /@e,HI mod poor depth water T ocm Wwet all. year winter/spring J
Litter Do =H 9% cover ..Bare Ground < ShCover.

Desth J+ 5 _€m
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SUSHLAND PLANT SURVEY RECORDING SHEET 2 (Muir)- use pencil only

3. VEGETATION STRUGTURE AND COVEH

Crom ' Buskiand Plant Survey writiea oy B. Keighery @ 1304} and pubiished
e the Wikdfower Seciety of WA inc. .. 0 Box A4 Nediands Wa, o 600N,

Far each laver record - aporeprdate life form, cover class {ses belowl.and deminant species in each laver,
| Cover Class 2-10% 10-30% 30 - 70% - oaver 70% !
TREES - . MALLEES
aver 30m 15-3Cm____]5-15m L quer Sm Luncer 8m
- under Sm 30m
LIFE t0m
FOFM : i
4 e
COVER '
CLASS {4}
DOMINANT
SPECIES
< SHRUBS SHEUES
over 2m 2m - 1.5m 18- 1m-- _1-0:5m under 0.5m
Dense. o
LIFE ™
FORM im
COVER s
GLASS (°4) 7o) A
DOMINANT Al n S 1HEN,
SPECIES \SGAE oA s, AN el
IR IDIIN |l
B GRASSES HERBS SEDGES over 0.5m ynger 0.5m
. \fU-/)'OpeM\ .
LIFE S Mew - im
T | N | e ¥
N2 %%emf/ e A ";ﬁ?jé pi N = Fare
COVER N 2-70 7 : '
CLASS (%) _2est | Senfero iguris | S —
DOMINANT Coppsrvess. AC.
SPECIES T
4. VEGETATION CONDITION
1 'PRISTINE' - ' COMME?*:ITS
2 EXCEULENT | " r
3. VERY GOQD
4 GOOR
5 DEGRALCED
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7/ BUSHLAND PLANT SURVEY RECORDING SHEET 3 - use pencil only
5. SPECIES PRESCENCE //fabel each plant with p!ants number, site code, date and plant's name or working name if required

SITE No (N5 /0 |/ IRecord on Sheet s Column 1 plant name From Dushland Plant Survey' wiitlew by
Date L P . : s Column 2 plant number B, Keighery (19940 and published by the
— L ‘ e Column 3 flowering time- TICK if species ﬂower:ng g‘”ﬂ&nzﬁ;’\%fl:’;;;'mWA tue.y, PO Do
) . * e Column 4° Identification check ‘
TREES Nol FI} ID SHRUBS (cont.) Nol FiliB HERBS (cont.) ' o FLID
MALLEES
GRASSES A ‘
Yo7 PR FaA/ESCENS 23757 1
POB__LoRAH- * 291 LA
SHRUES _ Al [
P A aiinic) C,oc#z:ﬁ%ms / Ty sp Fréer ) = 47 EX )
NS PH o hArs77t0S  Cheterbu g 2 A ~ SEDGES
VR Ao Go<as 7n 32 ] O L0 DOSPER A b O AT M | /p| 1
W SPy Riprusn éﬁod’ro_sum A s J ! .
ﬁ;/AO/ﬁrchﬂ- 7D w1 50 250 s v i
8" Ao S o) LeasA A -
N g e pof s7e g erRPLS S REISST 27 t HERBS :
AL EXOCaR LT BPERTELS & A Conps v ars A sresB R P A
No” scobora zem/ﬁ@.an& g1 | Ay ppe€es GloliArugs 7
N SOMrptrom Aecupdy - - /O ViSevECro e LTS ISP Pt /5 A
N AR Po Arorus VIR S‘WJ&@) // L SR TeRI6 DEENS 4 , ]
VT Litrer Potas BRs1 RS /2| | /1 AseradoRum SO TS HAP = N i85 K ety anslsas | /43
1Y Otctmeisot MrEcpllS 2ol | SN LoBa1d  TENU ER /1~ % ~ T Aider,
Ao 277 BEER 76 Clt o ffoken 13 2| VA LRSS YTHE _SF (Sterre] 28] | A
Nz etrvocn fornSoriem Q) R | No/Carhpepnie ﬁ/l//%ouﬂ/ PRI
T HE) A DR A s Catnss 2] | N poarormen ZyCo ALycom Gunrnial| |

Y7z dcsy smlOn A 7 DimleATA | B
Friy SonvTus EPRIImpe G /fF/w%) 3/ P
WD cors W AR Ayius 7 13N
/ywvsoaov'as FYRE NI AL/ HS 3}

ZV\- =" Sceevs /o-./ d//céu_g/'féﬁ'a/

AN




BUSHLAND FLANT SURYEY RECORGING SHEET '1“

usa cencii only

o

BUSHLAND A:

Manle~s 3 M /4/—}/0;!"
£R

: SITE Nl_.'.‘.'.:
DATE TRIP L+//O ECORDERS G-t ert, {’MJL‘ \ﬁumﬁrg{’ ﬁ’.:-zn yaéﬂ/ f?"r”vn
DATE TRIP RECCEBIDERS. :
2ATES THIP RECCREERS
SOTANIST

)
i

LOCATION of the QUADRAT

aiud Map Draw a sketch of the lecatien of the site helow.,

From ‘Bushland Plant Survey' wntten by
3. Keighery (1993) and published by the
Wiidflower Society of WA (Inc.). PO Sox
= Nedlands WA 6008,

-

ki

-

£ N

1

: Read Locaticn

. Geographic ' Location Latitude 27 23 419

Reference Map T 100 Mm@t~

Il

S Lonaitude 75 74 - 46+3 E Altitude

[

| '
i Fhotoagraph Ergtoaracher's Name

Phote No

Topographic position Circle positien of sita on the transact {alter the transact if necessarv)

sea

dunes

dry flat permaneni

wetiand

tlat

wel '

seasonal
wetland

dunes upland

tyoe

»

2. 8ITE DATA Circle the correct response.

[Slope flat (gentle) steep Aspect N _NE E SE S SW_W{( NW ) §
SR~ "

Surface Soil Cand Colour gl ey /Kt

Exposed rock type — % _surface v

(Sub-surface Soil Tord Colour °W 4y bven— |

[Rock type  — depth _to_rock i

[Qrainage (Eﬂ mod poor depth water cm Wet all year winter/spring J

\Litter - O % cover Bare Ground YeCover .

{ - _Desth ) cm Ho- v -




[ BUSHLAND PLANT SURVEY RECORDING SHEET 2 {(Muir)- use pencil only

|

3. VEGETATIGN STRUCTURE AND COVER

Trom * Gushiand Plant Survey writien v B, Keighery 1 1090 anc
be the Witdflower Svesets of WA *Ine,, PO Box 64 Nedlands W2 6003,

pubi-.:"nud

|

For each laver reco¥d - aporcorate life form, cover

class {sea belowl.and dominant suecies in each laver.

[ Cover Class 2-10% 10-30% 30 - 70% - aver 70°% l
TREES i MALLESS
over 30m 15-30m___15-15m gver 8m | uncer gm ‘
under Sm 30m
LIFE 10m
- 4 25
CLASS (%),
DOMINANT
SPECIES
i SHRUBS SHRUES
over 2m 2m - 1.9m 1 -0.5m yndar ¢.5m
Lo bYeodn (U Lavay desrin 0
_ 2
LIFE™
FORM im
COVER
- -0
CLASS (%) Ju-"70 ¥o -1
DOMINANT Ar crerm fre o eren
SPECIES T
i GRASSES HERBS SEDGES over 0.5m under 0,5m
_ DenGe Hestx :
LIFE o, , 1m
FORM R YV
I/J- U A \. Fﬂ
b JJ- . . ; \ / \‘ .. %
V%%?W/ YA TErAR 2 AER TN
VR =10 - ' '
CLASS (%) =2 77O D 2. .
DOMINANT ' Cormnt 3yl -
SPECIES Ox,,\w_ﬂ"
4, VEGETATION CONDITION
1__PRISTINE". COMMENTS .
2 EXCELLENT v Ve ,/—M)M ' .
3__VERY GOQD | T
4__GOOD
5 CEGRACED
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[ // SUSTICAND PLANT SURVEY RECORDING SHEET 3 - use pencil only

5. SPECIES PRESCENCE /7 Label each plant with plants number, site code, date and ptant's name or working name if required
SITE No oA e j Record on Sheet e Column 1 plant name- Y From 'Bushland Plan! Survey' wrilten by
Date { Lf-f(%/a( s Column 2 plant number B. Keighery (1994) and published by the
A » Column 3 flowering time- TiCK if species flowering Wildflower Society of WA (Inc.), PO Box
. s . &4 Nedlands WA 6008,
: e Column 4  identification check .
TREES Nol FI| ID SHRUBS (cont.) Nol FIl D]~ HERBS (cont.) No | FlIID
' A Je o Kaptod  sop o261
N O peccolasio voginale 127, |“
U e, Sovneny $ Obagcees 120 |
Oy otlsete  Callogetn 11 L
0 oot (f’“M'\ 23l
7unm\w\\um Ay c,uics.’rom 37
MALLEES da™t 4 A 2
. GRASSES e
A Sripe  Hauvescewco ] |
S albd i a8l Komul@ss oo 129 v
SHRUBS 4 J@Q‘p r’::mra\m toca o |76 v
g Codptis acuminatowr 1 v ' "y are Lo, 27 yal
& lodhherre fute @l gt IR " SEDGES
»9/ Acoen” cotlbaris 231 v e Ridos peIMA _angptaderlyl
Dm\o\mm ”‘IZ)YY\‘D\P(\ Hiv | v l { = choenues M-{W 28l |7
{ ey a v Lt /\ solesiS muq,\ S~ Ay -~
" d ety e Duh&n’j\/\s Glv i ‘ -
2. _ahafla Y S A TR R HERBS
7 olooeie avillafis 1 v ¥ Keodos goowbale  1¥] |V
o Csvw—m'ﬂfa—vﬂ“w Tonentosund || Vg Torg wikere \M\aa@\m = 7
(A=Y 2N TN glebulesrm ) (VY fmﬁroﬁo‘*‘% Jirescéns |lo Vi 4P .
J4 R\r\aaod a o cCate T vy Cmvg&‘bwtma setiqeva N V1AL A0 é"rfemw -
;,9/ (= T fke lﬂa.Q\:ﬁﬂ '3 s / _;.-wg T :Mg&‘mp-iféf"" :
VY O»'a-l'aﬁdm goilnesutevta AL ] Jﬁfﬁu&—m .
1 RN M 2 pospecs) (L6 bbb el
S Do tiirrn  Zexenanven (Bl VA :
4 ({.\j‘t_ﬁ"ﬂ‘{ U) e ose=fin 1D 1
'y lfo—afmmv@ 2 o oo 19 vl
Y Vo oo e/ f&’; A L
o W wolasericea  PRETYE = Grnched (Dl
. Tfﬁlz\fmm eilleen 23 L




BUSHLAND PLANT SURVEY RECORDING SHEET 2 - use pencil only

3. VEGETATION STRUCTURE AND CQVER

]
From 'Bushland Plant Survey' written by B, Keighery (1994) and published
by the Wildflower Society of WA (Inc.), PO Béx 64 Nedlands WA 8.

For each layer record - appropriate life form, cover class (see below).and dominant species in e;.éh layer.

Cover Class

2-10% 30 - 70% _ over 70% ]

10-30%

/.

TREES - MALLEES

over 30m

10 -.30m ynder 10m over 8m /£ _under 8m

g

LIFE
FORM

30m

10m

COVER
CLASS (%)

DOMINANT
SPECIES

'
L

fra SHRUBS

SHRUBS

over 2m

under 1m

LIFE ™.
FORM

OOVER
CLASS (%)

DOMINANT
SPECIES

—

/

HEHBS SEDGES OTHER

_IFE
=ORM

GRASSES

im

SOVER
ZLASS (%)

W
/|

JOMINANT
SPECIES

/

/

[

ONDITION

i, VEGETATIO

{_'PRISTINE'
L. _EXCELLENT
i VERY GOQ
L. GOOD

y  DEGRADED

COMMENTS
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SUSHLAND FLANT SURVEY RECORGING SHEET 1- use pencii oaly i
Ms DENS B iy . | /
BUSHLAMD ARSA___ X ' SIS NUMEER _Malre” %
DATE TRIP _ [0 (45 RECORDERS AA7E TGS
DATE TRIP o RECORCERS_ '
JATE TAIP RECCROERS
3OTANIST

. From ‘Bushiang Plant Survey' wiitten by
1. LOCATION of the QUADRAT o |8, Kaighery (1994} and published by the
Widflower Society of WA ([nc.), PO Sox
~t Nedlands WA 6008,

amud Map Draw 2 skatch of the locaticn of the site telow.

H'!»;E - - 7
. } / - - _! . . T &- N 1
t o
!
! X ﬁ§4um7¢
j
W= @
:: i * _,l. i
\ x Tvaviy
L ‘ |
" Head Lecaticn _ B . ]
. Geographic: Lccation Latitude 33/22./42.f NI Lonmtude //r/;:?/c?? 4 E Altituded SO M B
Reference Map . p T/ e, 300
. Shotograoh Enrcioerapher's Name Protc No AV/6- R,

Topagraphic position Circle positien of sita on the transact (alter-the transect if necassary)

sea dunes dry flat permanent  wel ' seasonal dunas upland
wetland flat + wetland tyoce
2. SITE DATA Circle the correct response.
[Siope flat gentle (steep) Aspect N _NE E SE (S) SW W NW |
S : .
Surface Soil Lvowind _ cangdl. ' Colour B Prins il
Exposed rock «~ type ' % surface ~——
Sub-surface Sail  H\Quil~ Py Colour 1 ot
| Hock type  — depth _to ro_ck — .
"‘h : . -
tDrainage ‘well) mod poor depth water ©em Wet all year winterfspring j
R - )
Litter %0 % cover 1 .Bare Ground U o%caver
Decth 5 - & cm ) '




[ T BUSHLAND PLANT SURVEY RECORDING SHEET 2 (Muir)- use pencii only |

Crom 'Bushlwnd Plunt Survey wii : ¢n by Bl Keigheny 'V 8 and ﬂubi:s’nﬁ‘
1. VEQETATION STRUCTURE AND COVER by the Wildflower Sueety ol WA Ines B Box &1 Nedlands WA 6(03

For each lavar record - aporegrate life ferm, cover class {ses belowland dommant species in each laver,

[ Cover Class 2-10% 1G-30% 30 - 70% - aver 70% |
TREZS - e MALLEES
Qver 30m 13- 30m s -15Sm | . gver 8m | under 9m .
woeand under Sm_/ . . e
LIFE 10m
CCVER ' e
CLASS (%), /0~ 30 fo
DOMINANT A@m g #e R0 Gt
SPECIES - Tt
i SHRUBS SHRUSS
_over 2m 2m - 1.5m 1.5 - 1m--— .1 -0:3m ynder 0.5m
Lo Sesits &
o2m
LIFE ™
FORM im
COVER o)
GLASS (%) 0~ 30,
DOMINANT ‘[emfelm,a refises
SPECIES : ri’aw/&o.camu; m
kﬂﬁ’odtm bocc. ,
GRASSES HERBS SEDGES . qver 0.5m upder 0.85m
A fereg ~Teld %ve_do‘){ N
LIFE o im
- e | 4
Ve W ey
R X‘: =) Pap
COVER o0 '
CLASS (%) - e fo
DOMINANT : L{p idosprenon  dlodintuany
SPECIES ! v
4. VEGETATION CONDITION
1__PRISTINE" . COMMENTS ,
2 EXcEueNT | 2 ' . : r
3. VERY GOOD o ‘ '
4 GOOD
5 CEGRADED
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BUSHLAND PLANT SURVEY RECORDING SHEET 3 - use pencil only

5. SPECIES PRESCENEE”

Label each plant with plants number, site

code, date and

\ plant's name or working name If requircd ’,i:'—-_\\
SITE_No M. ¢ ° Record on Sheet e Column 1 plant name Trom Dushland Plant Survey' wittlen by o~
Date !9‘/,’0}1‘?5" e Column 2 plant number 13..Kcighury‘(i‘.')‘)—m u‘ud' publisbed by the (

I « Column 3 flowering time- TICK if species flowering o Nemts W o+ e o Box
i . * o Column 4  ldentification check :
A TREES _ Noj Fil ID SHRUBS {cont.) No| FI{ ID HERBS {cont.) ’ RoGFL[ID
et / O SR et e ) ! ) . : o Dignellos xeodfeto 29 4
= Lo | Gom ghs NV Trachynene jdoses VRN,
~ N N Rk
%fw’ﬁ»sf p«zf%&q&" 24 /@fn—‘
MALLEES
7 Lapis Foxpsse FRNRI
’ V4 %y GRASSES /!
2 Foa.  polferans ~ANErAN
\ 7otk trommns  fiandyns /%] — -
_ SHRUBS D Grass oo, sh=te - |zd
O/%M/f/éi { Gy s ﬂ{?}{’&’b[\lﬁ\) 3 »tép{/ /?7.:;.5..1‘@//_? /4:;;_,7 .
Y Dheiddn thes palaeiais 4 JHt SN -/ ~ SEDGES ,
Y Leviopoamy ‘f)é‘mnfﬂaws 5 of Lopndlosusamn alaclintb /6] 1771
?///’téfha,&.%’ma_, mﬁ’«;m 6 J H. //M?Zfiﬁ‘g,f%dmgf@(u = Jf\/'rL'
hb codtio.  Luccato, a JAY A ’CZ{W e is e 28
/E"p Gungbile. Mk&\ g€ [tH ) /AM Y 7 AT\ N
o HrarThoco mng ¥ preasds el B/ HERBS [, otuengs A /
| Exocarants  ~'orrtons. 1|V faimiee——litowsrt POl |G ¢
: il ; ] N Cagsidt my ' cemosolld,) N
" Heo okt ber Sin OOnpI vy it KA I it vt o0 7z Y xRV Zs

18 lnpestios Y presTin ¥, 24 | A2 %ﬂm,}m !’/Aé/f?rsuw (R :/w
L Heecis. pilc Rl ] Cokipan E—— -

1 4 ' 7 fm@s s acw Wm /7 A

{8 _Oxelils pettirory R2| | Ak
Ax tagwodeoco md s, Cosre) KB Jd
¥ oo Pule, sbh g~
(Pl dbinis” Poreia topteg QL] (R
& Mocauifo ovetulel = ~ Drfifin pen 27 (Ve
5 o P3G 9Tl fo} /&ﬁw
3/

/* A{l"}) %WVIC’ Q.fz_—,wf,,.
/ (/‘tf {/ .
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] BUSHLAND PLANT SURVEY RECOQRDING SHEET 1- use pencil only

BUSHLAND AREA

DATE TRIP
DATE TRIP
DATE TRIP
BOTANIST

Brmdin

SITE NUMBER

i !
/7
ned §

! L&// b/?\/
RECORDERS

RECORDERS 5/%,,;/ ktens, Geot], %,\NC? Bewrond -

RECORDERS_

éfww\x*"}

1. LOCATION of the QUADRAT

Mud Map Draw a sketch of the location of the site below.

From 'Bushiand Plant Survey' wnlten by
B. Keighery (1994) and published by the
Wildfiower Society of WA (Inc.), PO Box|
64 Nedlands WA 6008,

| &N
]9{
eIy

{ Road Location

1 Geographic Location Latitude 27 2% 443

Reference Map 4 Joow . :

-

S Longitude ||§ 37 /0+§ E Altitude |

{ Photograph Photographer's Name

Topographic position Circle position of site on the transect (alter the transect if necessary)

Photo No |

wet
fiat

sea dunes dry flat permanen

wetland

-
-

seascnal dunes

wetland

upland
type

2. SITE_DATA Circle the correct response.

oy

: ., iy
[Slope (flat) gentle steep Aspect N NE E SE S sSWCWJ) NW |
Surface Soil [ P Colour lridws
Exposed rock type — % susface
Sub-surface Soil %’lok@:#‘ﬁ“*w-u% Cenie  fot—ed cmourc.,-;,x,fﬁw.)/W'ew&«
7 ¢ ?

Rock - typeV

depth to rock

e e
[Drainage{ well Jmod poor depth water cm

Wet all year winter/spring |

5‘0

% cover
cm

Litter

Depth 6

Bare Ground o %eover
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{ /4 BUSHLAND PLANT SURVEY RECORDING SHEET 3 - use pencil only |
5. SPECIES PRESCENCF/ _ Label each plant with plants number, site code, date and plant's name or working name if required
SITE No Me~dA € /7 Record on. Sheet e Column 1 plant name- "\, From 'Bushland Plani Survey' writlen by
Date I‘-f/(O/#\ s Column 2 plant number B. Keighery (1994) and published by the
AN ¢ Column 3  flowering time- TICK if species flowering Wildfiower Society of WA (inc), PO Box
. - . . . 64 Nediands WA 6008,
. s Column 4 identification check 5 B
TREES Noi FI| ID - SHRUBS (cont.) No| FI] ID HERBS (cont.) ., INofFifiD
7 T et Eecr _gorio |- ' ' te  ppveatire, 2V /
Q. G o8 2] (G Rt netaghbunns DV Y]
(,B/ 2 Oat Craend 2~ /?/UCMH'V&M' #&*‘L&M% N l/f
Ao orts  Frsores 'S et P o) ' ,’}sf.v’v‘/
T bosen—gedunonbbomi s ;’}Wu.ﬁw“ I P %‘1 T
. _ ) Hﬁb’yﬁ Wmi CMM £y Y
MALLEES 474 “iWMM Pc;*fe;ﬁm AR
N - De s N = bt l,cav‘:/
/ GRASSES S 6}(0‘191}5 Ll . amd i) \/\)‘>,
' u’;/'fmzww pilosa %37 |V
v dolrdis g |/
. SHRUBS v
o7 Joeltiora fuvcellofAa > L ol T
7 ope~ BROSFTOLOTA v SEooes d Y
1 Guveplon Ww\m{dﬁ‘v Wﬁﬂ?«ww iww aca N
7 Gbrefdhem Glolriata s P &Yy ]
S HAcoew  caclloontd VWWM 52 v ]
-,/ Dogredw Ao eentfm ;
1 ¥ Phull .t lycgpards v ,
VE B ern - fogpeiicordeds 122 V) V%%
VY Tremerre baucoflona, |29V ’ _cowbtonat VIV
/e - Mﬂ‘“’s 3! \/ / gn{}selvg—mﬁa_w LT ey S 1721 s \f
fCerene, LI AETOUAGAP, w7 ,
T erphe fores_vetindo, 23] NI Adw/ Lptreloe, +Cmmn i
Va7 Fidee Cumesdotyned || VY Comdds ook ets | SV S et Coloeman
’p'/ Haoree s ' 2 v / /9/ gﬁﬁw/ A‘&W@;}p&/ “"dl ’7 A4 P /”m\/ el {#‘@t" e bt
7 e Pt L 1] 79 Calodinit Cobfptedl [R[V A, o liren eaerpr
. /Vﬁaﬂr«f—mm lral v}/
17 A ameigalleg dbnrenses 210/ A
/0/ %WW) Y, %poof'am—f bt v

23
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BUSHLAND PLANT SURVEY RECORDING SHEET 2 - use pencil only - ]

' From 'Bushfand Plant Survey' written by B. Keighery (1994) and published
. 3. VEGETATION STRUCTURE AND COVER |by the Wildflower Society of WA (Inc.), PO Box 64 Nedlands WA 6008,

] For each layer record - appropriate life form, cover class (see below).and dominant species in each layer,

H Cover Class 2-10% 10-30% 30 - 70% over 70% _l
TREES - ' MALLEES
aver 30m 10 - 30m under 10m over 8m under 8m
Todd Fores) LD Covreal : ‘ © 30m
A

ALIFE | 4 10m

FORM : A

COVER -

CLASS (%) - Te-7°

DOMINANT {Lordrra olpvidie

SPECES A—%W‘ :

SHRUBS
2m - 1m under im #
Open Lo Sends & Owe~ e Serisdo C om

LIFE o

FORM im
‘OVER ' ) - .
CLASS (%) jo- 30

SOMINANT Pepbrn  (Drofiverin.

SPECIES ‘

! GRASSES HERBS SEDGES

Densez. Open e ips 7 &

LIFE Ll SRR S ) im
IFORM

‘ bt

‘ V W W 2 15 Yo,

COVER :

class ey | 770 16 ~30 LV O
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