Bush Forever Site Description (from Bush Forever Volume 2 Government of WA 2000), for the Maps see Volume |

BURNS BEACH BUSHLAND

Boundary Definition: protected area/bushland taken to cadastre boundary (Boundary proposed to be adjusted from
that in draft Perth's Bushplan.)

SECTION 1: LOCATION INFORMATION

Bush Forever Site no, 322

Area (ha): bushland 407.9 (proposed boundary circumseribes 277.1ha bushland)

Map no, 26, 27

Map sheet series ref. no. 20341V SE

Other Names: South Mindarie (Semeniuk, V&C Research Group 1991a), Submission Areas 296 and 320

Local Authorities (Suburb): Shire of Wanneroo (Burns, Mindarie}, City of Joondalup (Burns)

System 6 (1983): Part M2, part M6 area of bushland goes beyond System area boundaries, all bushland described

SECTION 2: REGIONAL INFORMATION

LANDFORMS AND SOILS

Spearwood Dunes

Sands derived from Tamala Limestone (Qts: §7)
Tamaia Limestone (Qtl: LS1, 1.83)

Quindalup Dunes (Holocene dunes)

Safety Bay Sands (Qhs: 51, §2, L.84)

VEGETATION AND FLORA
Vegetation Complexes
Spearwood Dunes
Cottesloe Complex — Central and South
Quindalup Dunes
Quindalup Complex
Floristic Community Types
Supergroup 4: Uplands centred on Spearwood and Quindalup Dunes
24 Northern Spearwood shrublands and woodfands
28 Spearwood Banksia attenuata or B. attenuata — Eucalyptus Woodlands
29a  Coastal shrublands on shallow sands
29b  Acacig shrublands on taller dunes
S1t  Northern Acacia rostellifera — Melaleuca systena shrublands
S13  Northern Olearia axillaris — Scaevola crassifolia shrublands
Si4  Spinifex longifolius grassland and low shrubland

WETLANDS
No wetlands mapped

THREATENED ECOLOGICAL COMMUNITIES
Not assessed, Not determined

SECTION 3: SPECIFIC SITE DETAIL
Landscape Features: dune landforms include parabolic dunes, sand blowout and cuspate foreland
Vegetation and Flora: limited survey (DEP 1999, DEP 2000, Griffin 1994 (MI 01-23), part Site — Griffin and
Trudgen 1994, Keighery, GJ, 1991c, Kinhill Stearns 1983, LeProvost et al. 1984)
Structural Units: mapping (part Site — LeProvost ef al. 1984)
Spearwood Dunes
Uplands — Sands derived from Tamala Limestone: Banksia attenuata and B. menziesii Low Woodland,
occasional Encalyptus gomphocephala trees
Uplands — Tamala Limestone: Closed to Open Heaths dominated by Dryandra sessilis var, cygrorum,
Calothamnus quadrifidus, Hakea trifurcata, Hibbertia hypericoides and Melaleuca huegelii
Quindalup Dunes
Uplands — Older dunes and plains: Closed to Open Low Heaths of Melaleuca systena, Acacia lasiocarpa, A.
rostellifera, Scaevola nitens, Nemcia reticulata and Hibbertia racemosa over Herblands dominated by Lomandra
maritima; Acacia rostellifera Scrub; Melaleuca cardiophylla Low Forest to Closed Tall Scrub (southernmost area
of this association) .
Uplands — Younger dunes: Heaths dominated by Olearia axillaris, Scaevola nitida and S. crassifolia; low dunes
with Heath dominated by Scaevola crassifolia, Spyridium globuloswm and Myoporum insulare; deflated surface
poorly vegetated with Calocephalus brownii and Pelargonium capitatum, the former giving way to Acacia
cyclops as it ages
Upilands — Strand: Spinifex longifolius and S. hirsutus Grassland



Bush Forever Site Description (from Bush Forever Volume 2 Government of WA 2000), for the Maps see Volume

Scattered Native Plants: not sssessed
Vegetation Condition: >70% Excellent to Pristine, <30% Very Good to Good (Griffin and Trudgen 1994), with
tocatised disturbance to north of Burns Beach
Total Flora: 168 native taxa, 24 weed taxa (Keighery, GJ, 1991c) (estimated <70% of the expected flora)
Significant Flora: Conostylis pauciflora subsp. euryrhipis (3), Hibbertia spicata subsp. leptotheca (3), Stylidium
maritimium (3); Sonchus megalocarpa (most northern record, uncommon species); Melaleuca cardiophylla,
Allocasuaring lehmanniana, Acacia xanthina (at southern limit in the PMR), Lechenaultia narioides,
Conospermum triplinervium, Petrophile serruriae subsp. nov. (GJK 11421), Pimelea villifera {only known
population in PMR, Keighery, G, 1991¢); typical of Tamala Limestone taxa (Keighery, GJ, 1991c) — Grevillea
preissii, Diplopeltis huegelii subsp, huegelii, Petrophile serrurige subsp. nov. (GIK [1421), Pimelea calcicola,
Leptomeria empetriformis, Trymaliwm ledifolium subsp. ledifolium, Pimelea villifera, Jacksonia calcicola
Fauna: limited survey for birds (54 species), native mammals (3 species), reptiles (23 species) and amphibians (1
species) (Kinhill Stearns 1983). Significant bird species: Scarlet Robin. Significant mammal species: Western Brush
Wallaby and Honey Possum
Linkage: adjacent bushland to the south and east (Site 323, across road, then through Site 323 to Site 383); part of
Greenways 1, 3, 4, 34 (Tingay, Alan & Associates 1998a); part of a regionally significant fragmented
bushland/wetland linkage (Part A, Map 7)
Other Special Attributes
Meets all six specific coastal reserve criteria
(1)  Quindalup Dune types: ‘South Mindarie now represents the most well defined remaining cuspate foreland
and its associated range of medium to small scale (Quindalup) dune landforms and vegetated habitats in this
coastal sector (Whitfords to Lancelin)’ (Semeniuk, V&C Research Group 1991a); ‘small area of old low
dunes perched on gently undulating Spearwood (Tamala) Limestone surface; moderate sized Q3 dunes
ramped on coast side; smail area of Q4 dunes forming steep sided closed vale; 2 number of small coastal
blowouts with small Q4 dunes surrounding these; a major sandsheet with moderate to tall partially stabilised
dune margins; bowl of sand sheet completely deflated near coast; foredune redeveloped in throat of sand
sheet” and ‘small area of old low dunes perched on gently undulating Spearwood (Tamala) Limestone
surface with few small plains; large area of old, moderate sized dunes ramped on each other with small (if
any) plains between; number of smali coastal blowouts with small Q4 dunes surrounding; major sand sheet
with pa1t1ai[y stabilised dune margins; bowl of sand sheet completely deflated only near coast; foredune
redeveloped in throat of sand sheet’ (Griffin and Trudgen 1994)
(i) Continuing natural processes: 338.5ha (260.8ha bushland) of Quindalup Dunes extending to 1.4kms ialand
{2.8kms inland in link to Site 323)
(iity Shoreline: soft (sandy)
- (iv) Linkage: contains Quindatup/Spearwood Dunes interface; part of semi-contiguous north—south vegetated
coastal strip
(v) Vegetation: ‘vegetation is variable and typifies the range of habitat types within a cusp (Semeniuk, V&C
Research Group 1991a) and interfaces with Tamala Limestone surfaces and Spearwood Dunes
(vi) Habitats: variable;
Includes core of areas recommended for conservation by Griffin and Trudgen (1994) and Semeniuk, V&C Research
Group (1991a); Recommended for protection in study of City of Wanneroo bushland (Trudgen 1996)

SECTION 4: INTERNATIONAL AND NATIONAL SIGNIFICANCE
Not listed

SECTION 5: SELECTION CRITERIA AND RECOMMENDATIONS

Criteria: Representation of ecological communities, Diversity, Rarity, Maintaining ecological processes or natural
systems, Scientific or evolutionary importance, General criteria for the protection of wetland, streamline and
estuarine fringing vegetation and coastal vegetation, Criteria not relevant to determination of regional significance,
but which may be applied when evaluating areas having similar values

Recommendation: Part A: Site with Some Existing Protection; parts of this Site already reserved for Parks and
Recreation in the MRS be made National Park, Conservation Park, Regional Park or Nature Reserve. Part B:
Proposed Parks and Recreation Reservation, Part C: Urban Negotiated Planning Solution, Part D: Urban Negotiated
Planning Solution (see Table 3, Volume 1),
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SYSTEM 6 BUSHLAND SUBMISSION FORM
FOR CONSIDERATION IN THE UPDATE PROGRAMME

BURNS-MINDARIE DUNES

LOCATION, OWNERSHIP AND ZONING OF THE AREA
1. Location
a) Bordering Roads: Burns Beach Rd and Marmion Ave
b) Nearest Corner: as above
c) Lot Number: Lots 2 and 17
d) Suburb/Location: Burns Beach, Mindarie
e) Local Council: City of Wanneroo
f) Site Name: Burns-Mindarie Dunes
g) Approximate size of area (ha): estimated area size 250 ha
h) Location on map: please see attached copy of aerial photo
i) Map: Streetsmart Street Directory, 1996
j) Map no.: 14 and 18
k) Grid Ref.: Map 14: 6B (top left) to 6D (top right)

7B (bottom left) to 7C (bottom right)

Map 18: 1D (top left) to 1E (top right)
2D (bottom left) to 2E (bottom right)
I) Other information to find location: please see attached copy of aerial photo.
m) Aware of any development proposals that are likely to affect the area?
Yes, proposed urban development ' '

2. Who owns the area? Cities of Wanneroo, Stirling and Perth and Burns Beach
Property Trust.

3. If you own the land? not applicable
4. What is the area zoned? Rural, Parks and Recreation, Urban

PHYSICAL CHARACTERISTICS :

5. Why do you consider this area important? This area that is recommended
surrounds existing an area already recognised in System Six. We are concerned
about the whole area between Burns Beach and Mindarie Keys, part is within



System 6 areas M2 and M6, the bushland outside of the System 6 area has
conservation value and should be assessed as part of the Update.

The submitted area includes significant coastal vegetation and landforms. To
enlargen the size of the existing System Six area will consolidate the existing
System Six area and add important vegetation and landform representation to
this. Habitat types in the submitted areas include Dryandra sessilis heathland in
the northern part, stands of Eucalyptus petrensis and heathland on Quindalup
dunes, the north eastern area includes Dryandra sessilis heathland, Acacia
rostellifera shrubland and Banksia woodland. The southern area includes
Banksia woodland, stands of Eucalyptus decipiens and E. todtiana and heathland
on Quindalup dunes. ‘

Protecting the whole area would allow protection of a large remnant of coastal
bushland including landforms and vegetation associated with a cuspate foreland
system with sand sheets and parabolic dunes, it would protect vegetation types
of the Quindalup and western side of the Spearwood dune systems, a large area
would enhance management and long-term ecological viability of the area. The
conservation significance of the area or parts of it has been recognised by several
studies (V & C Semeniuk Research Group, 1992; Griffin, 1993; Keighery, 1991).

6. What are the soil type/s and colours? White/Grey and Yellow sands of
Quindalup and Cottesloe soil types.

7. Any special features such as unusual Iandforms/léndscapes? Yes. Area
includes a well defined cuspate foreland with range of dune landforms (V & C
Semeniuk Research Group, 1992). It includes two large sand sheets or 'blow
outs' and parabolic dunes. The Mindarie dune complex is characteristic of the
Quindalup dune landforms of the Whitfords sector, but one of the few
remaining intact examples of these geomorphic features (Semeniuk et al, 1989).

8. Is the area a wetland or does it include a wetland? No

9. What percentage of the wetland is open water in summer? not applicable



VEGETATION / FAUNA
10. What percentage of the area is indigenous vegetation? 100% with
disturbances restricted to tracks and a small area which was grazed.

11. If the area includes regions of cleared native bushland please indicate
reasons for the inclusion. not applicable

12. Has any previous flora or fauna work been done on the area? Yes.

Flora of the cusp has been described by Keighery (1991) and was included in a
regional survey of the Quindalup dunes by Griffin (1993). The area is also
referred to by Semeniuk et al (1989) and V & C Semeniuk Research Group (1992).
We understand a botanic survey and conservation assessment has been
completed for the Burns Beach Property Trust. Also there was limited flora and
fauna work done for the Mindarie Tip ERMP (Kinhill Stearns, 1983).

13. The condition of the native bushland? Excellent

14. Disturbances affecting the area?

d) Fire regime; southern part was burnt in March 1995

f) Weed invasion; some limited weed invasion

g) Animal impact; rabbit burrows have been seen in the area
m) Grazing; small area of Marmion Ave has been grazed.

- n) Tracks; there are some tracks in area

0) Off-road vehicle use; yes mainly near beach.

15. Plant species of interest in the area? A large area of Melaleuca cardiophylla
~ occurs here, the species is near its southern extent. The native thistle Sonchus
megalocarpa has been recorded in large numbers on dune ridges, its occurrence
here is a significant range extension. Aloygne huegelii var. glabrata is uncommon
in the metropolitan region. Other significant flora has been noted by Keighery
(1991).

16. Do you know of any animals that use the area? Several uncommon species
of reptile and bird have been recorded in the area (see Kinhill Stearns, 1982, PP
72-3). The Western Brush Wallaby occurs here - this species is on the CALM
Reserve List. White-tailed Black Cockatoos have been seen feeding here - this is



a specially protected species under Schedule 4 of the Wildlife Conservation
Notice. The Honey Possum has also been reported here. We are also aware that
Echidnas and Western Grey Kangaroos use the area.

17. Is the area used by any native animals of special interest? Other than what
is listed above, it is difficult to know as only limited survey work has been done
in area.

SURROUNDING AREA

18. Are there any bushland areas (including wetlands) near this area? Part of
the adjacent area is covered by System Six and areas surrounding Mindarie Tip
connects this area to Neerabup National Park. The adjacent System Six bushland
is recommended for conservation.

19. Does the submitted area link other bushland areas? Yes, the submitted area
is part of the link to Neerabup National Park from the coast. Further, it would
enlarge an existing proposed conservation area.
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qry322BurnsBchGRIFFIN

\Plotorsource {NdGenus . |Species: . . infraspRank|infraspName |informal]ConsvCode]
MiOt . Acacia rostellifera :
MIO1 - Acanthocarpus  preissii
MIO1 ™ Anagaliis arvensis var,  caerulea
MIO1 * ‘Boerhavia coccinea
Mi01 * Bromus diandrus
MI01 ~Calandrinia _corrigioloides
MIO1 ~ 'Clematis linearifolia _ B _
MO ~ Conostylis paucifiora ‘subsp. euryrhipis P3
MI01 ¥ :Crassula ‘glomerata
‘MIO1 | Daucus glochidiatus
MIO1 - :Desmocladus  :fasciculatus
MIO1 * Erodium cicutarium
MIo1 . Hardenbergia compteniana
MI01 * ‘Heliophila ‘pusilia
Mi01 © lepidosperma squamatum
Mio1 ~ leucopogon ‘parvifiorus

S MIOT Lomandra  maritima
MIO1 . Melaleuca ‘cardiaphylla
MI01 . Melaleuca systena
MIO1 . Milictia ~_myosotidifolia
Mi01 ~ Parietaria debilis
Mi01 Phyllanthus calycinus
MIO1 Poa _-poiformis
MIg1 ‘Spyridium -globulosum
MIO1 . Thysanotus -patersonii
MIOA - Trachymene ‘pilosa
MI01 . Tricoryne :elatior
I Xanthorrhoea  ‘preissii

Page 1 of 23



qry322BurnsBehGRIFFIN

Page 2 of 23

[Plotorsource [N{Genus - - Tspecies "= [infraspRank [InfraspName Jinformal] ConsvCode]
Mi02 . Acacia rostellifera ' : '
Mioz2 . Acanthocarpus . preissi ‘ :
MIo2 * Anagallis arvensis var. ~ caerulea
MI02 * Boerhavia ‘coceinea '
Mi02 * ‘Bromus ‘diandrus
Mio2 - Calothamnus quadrifidus
MI02 ¥ Cerastium glomeratum
Mig2 Comesperma  integerrimum : :
M2 Conostylis pauciflora :subsp. ‘euryrhipis o P3
mioz . Crassula .colorata var. colorata
Mi02 * Crassula glomerata
MIO2 Daucus ‘glochidiatus
MiI02 " Desmazeria rigida
MIG2 Desmocladus  fasciculatus
:Mi02 * Dischisma _arenarium
- MI02 * Erodium cicutarium
; Mlg2 * . Galium ‘murale
‘Mio2 . Lomandra ‘maritima
‘Mioz2 -Melaleuca ‘systena
MI02 . Parietaria debilis
Mi02 * Pelargonium capitatum
Mi02 - Phyllanthus calycinus
MIo2 ‘Poa poiformis _
Mio2 Rhagodia ‘baccata 'subsp. baccata
Mio2 > .Silene ‘gallica Lvar. ‘gallica
MI02 * ‘Sonchus oleraceus |
Mi02 Spyridium .globufosum
Mi02 Thysanotus arenarius
Mio2 . Trachymene pilosa
Mi02 * Vulpia myuros



qiy322BurnsBehGRIFFIN

[Plotorsource [N§Genus . - |Species - - . |InfraspRank |InfraspName [Informal ] ConsvCode|

MI03 . Acanthocarpus - preissii - _
Mi03 * Anagailis .arvensis var. ‘caerulea
MIO3 % Bromus diandrus :
MIO3 Clematis linearifolia
Mi03 . Daucus glochidiatus
Mio3 * Erodium cicutarium
MI03 - Melaleuca -cardiophylia
Mi03 * 'Orobanche minor

MI03 - Parietaria ~debilis
MIC3 ~ Phylianthus ~ calycinus
MIO3 :Scaevola nitida
MI03 ‘Thomasia cognata
MI03 _ ‘Thysanotus :patersonit

‘MI03 ‘Trachymene pilosa

Page 3 of 23
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[Plotorsource [N{Genus .~ |Species .. .. |infraspRank|infraspName |Informai[ConsvCode|
Mi04 - :Acacia lasiocarpa var. lasiocarpa = -
Mi04 Agcacia rostellifera '
M104 -Acanthocarpus | preissii
Mio4 ‘Austrostipa flavescens
Mi04 Carpobrotus -virescens .
MI04 ‘Conostylis -paucifiora subsp. euryrhipis . P3
MI04 ‘Desmocladus . fasciculatus : ' ﬁ :
Mio4 * .Dischisma -arenarium
Mi04 ~-Gompholobium tomentosum
Mio4 * Heliophita pusiila
Mi04 ‘Hemiandra pungens
Mi04 Kennedia ‘prostrata
MI104 Lepidosperma  squamatum
MI04 Lomandra ‘maritima
MI04 Melaleuca systena
. ‘Mt04 Nemcia ~reticulata
' 'MIo4 Olearia axillaris
MI04 ‘Ozothamnus ‘cordatus
MI04 * ‘Pelargonium capitatum
MI04 ‘Phyllanthus calycinus
‘Mio4 -Poa ‘poiformis
Mio4 Podotheca ‘angustifolia
MI04 Santalum -acuminatum _
MiO4 Scaevola ‘thesioides ‘subsp, thesioides
MIo4 Spyridium ‘globulosum :
Mi04 Thysanotus -arenarius
MI04 Trachymene pilosa



qry322BurnsBehGRIFFIN

[Plotorsource [N{Genus -~ =~ [Species. - . [InfraspRank]infraspName [informal]ConsvCode|
MI05 Acacia rostellifera ; :
MIig5 . Acanthocarpus  preissii
MIO5 - Austrostipa flavescens
MIQs . Comesperma  :integerrimum : o
MI05 ~ Conostylis ‘paucifiora ‘subsp. euryrhipis :P3
MI05 * Crassula ‘glomerata : : ?
MI05 : Desmoctadus  :fasciculatus
Mio5 * Dischisma -arenarium
Mi05 ~© ‘Gompholobium tomentosum
MI05 ‘Hemiandra pungens
MI05 Kennedia prostrata
MI05 ‘Lepidosperma  squamatum
MIO5 ‘Leucopogon ‘parviflorus
MIOS . ‘Lomandra _maritima
MI05  Melaleuca _systena
~'Mios : Olearia “axillaris
i MIO5 | Ozothamnus  cordatus
MIOS  * Pelargonium ‘capitatum
MIOS ¢ :Phyllanthus ‘calycinus
MI05 - Spyridium globulosum
Mios ‘Thysanotus -arenarius
Mi05 Trachymene pilosa
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[Plotorsource [N¢Genus. - . [Species.. . [infraspRank/|InfraspName |Informal] ConsvCode |
MI08 Acacia rostellifera i ; :
MI06 - Acanthocarpus preissii :
Mios ~* ‘Anagallis arvensis var.  caerulea
MI06 . Austrodanthonia caespitosa : 5
Mi06 - Austrostipa flavescens
Mio6 * -Bromus diandrus
M106 . :Calothamnus  quadrifidus : i
MI06 . Conostylis ‘pauciflora subsp. euryrhipis P3
MI06 . Crassula colorata var. colorata '
MIC6 - Daucus ‘glochidiatus :
Mi06 ™ -Desmazeria ‘rigida
Mi06 . Desmocladus fasciculatus
MI06 * Dischisma arenarium
Mi06 - Gompholobium  tomentosum
MI06  Hardenbergia  comptoniana
:MIO6  * Heliophila pusilia
/ MIOB  Leptorhynchos scaber
MI06 . Lomandra “maritima
M08 . Melaleuca ‘systena
Mi06 - Olearia ‘axillaris
Mios * Pelargonium  capitatum
MI06 . Phyllanthus  calycinus
Mio6 . Poa ‘poiformis
MIo6 - ‘Podotheca ‘angustifolia _ o
M08 ~ Rhagodia baccata subsp. ‘baccata
MI06 Spyridium ‘globulosum ' :
MI06 .Thysanotus arenarius
Mio6 * Trachyandra divaricata
Mi06 - _Trachymene pilosa
Mio6 - Tricoryne elatior
MI06 - ‘Wurmbea monantha

Page 6 of 23
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[Piotorsource [N{Genus: .. |Species ... - [InfraspRank]infraspName {informalfConsvCode |
MIO7 ~ ‘Acacia ‘lasiocarpa ‘var, lasiocarpa -
MI07 Acacia -rosteilifera -

MIO7 Acanthocarpus preissii

MIG7 ‘Anagallis arvensis var. ~ caerulea

MI07 ‘Austrodanthonia :caespitosa '

MI07 Austrostipa flavescens

Mio7 Bromus diandrus :
MIO7 Conostylis ‘paucifiora subsp.  eurythipis P3
MIG7 Crassula glomerata

MIO7 Desmazeria figida

‘MIO7 Desmocladus  fasciculatus

MIO7 ‘Dischisma arenarium B o ]

MI07 Eremophila ‘glabra subsp.  albicans

MI07 Gompholobium  ‘tomentosum :

Mio7 Heliophila ‘pusiila

o Mio7 ‘Hemiandra ‘pungens _ :

J Mio7 ‘Hibbertia ‘spicata subsp. leptotheca P3
MI07 ‘Isotoma hypocrateriformis :

MI07 Lepidosperma  'squamatum

MIO7 ‘Leptorhynchos  scaber

MIo7 Lomandra maritima

Mic7 Melaleuca 'systena

MI07 Olax benthamiana

Mio7 Olearia ~axillaris

Mio7 .Opercularia :vaginata

MIO7 :Ozothamnus ‘cordatus

Mio7 Pimelea ferruginea

MIo7 ‘Poa -poiformis

MIO7 -Podotheca -angustifolia _

M7 ‘Rhagodia :baccata ‘subsp. ‘baccata
MI07 ‘Scaevola ‘thesioides subsp. .thesioides
MICY Schoenus ‘trachycarpus : :

MIO7 -Stylidium junceum subsp. ‘junceum :

. Mio7 : Stylidium maritimum 3 'P3
MIo7 . Templetonia retusa
MI07 Thysanotus ‘arenarius
Mio7 ‘Trachymene ;pilosa
MIO7 * Vulpia myuros



qry322BurnsBchGRIFFIN

[Plotorsource. [N{Genus = .. |Species. - [InfraspRank [infraspName [Informal[ConsvCode]
M08 Acacia rostellifera : )
M08 © Acanthocarpus . preissii

MIO8 -Calandrinia .corrigioloides

MI08 . Clematis linearifolia

Mi08 . Daucus .glochidiatus

M08 * Dischisma ‘arenarium

Mi08 * Erodium cicutarium

Mmiog ~* Isolepis ‘marginata

Mios . Lepidosperma  ‘gladiatum

MI08 ~ Melaleuca systena

Mi08 Parietaria debilis

Mio8 - Phyllanthus calycinus : _

Mio8 . :Rhagodia _baccata Subsp. baccata

MIC8 Scaevola nitida -

M08 Spyridium -globulosum
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[Plotorsource |N€Genus . |species: - . [infraspRank | InfraspName l{nfonnatIConstodel
Mi0@ Acacia lasiocarpa var. lasiocarpa
M09 - Austrostipa flavescens :
Mios :* Bromus diandrus : : o
MI09 + Conostylis ‘pauciflora 'subsp. ~euryrhipis iP3
MIOS * Crassula ‘glomerata ' :
MI09 - Daucus glochidiatus
Mi09 -~ Desmazeria rigida
M09 - Desmocladus  fasciculatus
M09 * Dischisma arenarium
MI0® - Ficinia nodosa
Mios ~ Gompholobium tomentosum
MIO9 ™ -Heliophita ipusilla
MI0S9  Hemiandra pungens
Mi09 . Hibbertia .racemosa
Mi09 ~* Isolepis ‘marginata
Miog . Lepidosperma gladiatum
: 'MIOS ~ .Lepidosperma  squamatum
M09 - Leucopogon  parvifiorus
Mio9 ~ .Lomandra maritima
MI09 ~ Melaleuca systena
MI09 ‘Nemcia ~ reticulata
MI09 Olax -benthamiana
Mi09 Opercularia .vaginata
MI09 ~ Ozothamnus  cordatus
MIO9  * Pelargonium  capitatum
MI09 - Poa poiformis
MI09 ¢ .Santalum ‘acuminatum
MIog -Scaevola ~ nitida : -
MI0g - :Scaevola thesioides -subsp. ‘thesioides
MI0g Styfidium junceum ~ subsp. Jjunceum :
Mi09 Stylidium ‘maritimum -P3
Mi09 Tempietonia ‘retusa !

Page 9 of 23



qry322BurnsBchGRIFFIN

|Plotorsource [N§Genus '~ |Species: .+ .| infraspRank |infraspName |informai] ConsvCode|
MI0 * Bromus diandrus : . . 5
MI10 * Cakile maritima

MO - Hardenbergia comptoniana

Mi10 - Lepidosperma :gladiatum

Mi10 . Olearia -axillaris

MI10 * Pelargonium i capitatum

Mi10 - Scaevola ‘crassifolia

Mi10 . Spinifex ‘longifolius

MI10 * Tetragonia ‘decumbens
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{Plotorsource |N{Genus =

Mi11
MI11
MI11
MI11
MI11
Mi11
Mi11
Mi11
Mi11
MI11
MI11
MI11
M1
Mi11
MI11
M1
MI11

Acacia
Acanthocarpus
Bromus
Cassytha

‘Conostylis

Crassula
Ficinia

‘Hardenbergia

Isolepis

‘Lepidosperma

Qlearia

‘Ozothamnus
‘Pelargonium
‘Scaevola

Senecio
Tetragonia

‘Trachyandra

- |Species

rostellifera
preissii

‘diandrus
‘racemosa _
:pauciflora -subsp.
glomerata '
‘nodosa
‘comptoniana
‘marginata
‘gladiatum
‘axillaris
‘cordatus

~ capitatum

crassifolia

Hdautus Esubsp.
:decumbens

divaricata

Page 11 of 23
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[Plotorsource [N{Genus - [Species | |infraspRank [IfraspName JInformal| Consveode
Mi12 Acanthocarpus  preissii ' ' : ' r
Mi12 * Bromus diandrus
Mi12 Carpobrotus  virescens
Mi12 Cassytha rracemosa
MI12 - Conostylis ‘candicans ~ subsp. calcicola
M2 . Crassula ‘colorata var. colorata
MI12 * Crassula ‘glomerata :
Mi12 > Dischisma ‘arenarium
Mit12 | Enchylaena ‘tomentosa var. tomentosa
Mi12 - Ficinia nodosa :
MI12 i ‘Hardenbergia  comptoniana
Mi12 * ‘Isolepis marginata
Mi12 Lepidosperma . gladiatum
‘Mi12 ‘Leucophyta tbrownii
Mi12 Myoporum [insulare
M2 ‘Olearia ‘axillaris
M2 * Pelargonium  capitatum N
Mi12 - 'Rhagodia ‘baccata subsp. ‘baccata
Mi12 * ‘Rostraria cristata 5
MI12 ‘Scaevola crassifolia : _
Mi12 -Senecio Hautus ;Subs_p. dissectifolius -
Mi12 . Spinifex -{ongifolius '
MI12 * Tetragonia decumbens
M2 * Trachyandra divaricata




qry322BurnsBehGRIFFIN

[Piotorsource [N{Genus'- - |Species: .- - *|infraspRank{InfraspName [informal]ConsvCode|
MI13 Actites ‘megalocarpus : _ : :
MI13 ¥ Cakile ‘maritima ' '

Mi13 - Carpobrotus virescens

Mi13 . Cassytha ~.racemosa

Mi13 - Olearia “axillaris

MI13 . Spinifex “hirsutus

Mi13 . Spinifex ‘longifolius

MI13 * Tetragonia ‘decumbens

MI13 * Trachyandra divaricata

Page 13 of 23
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[Piotorsource [N{Genus . [Species. . |InfraspRank |InfraspName [informat]ConsvCode]
Mi14 ~ Actites ‘megalocarpus ' : :
MI14 * Cakile maritima

Mit4 Ficinia nodosa

Mi14 l.eucophyta ~‘brownii

Mi14 * Pelargonium capitatum

Mi14 . Spinifex hirsutus

Mi14 :  Spinifex “longifolius

Mi14 * Tetragonia :decumbens

Mi14 * Trachyandra ‘divaricata

Page 14 of 23
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|Plotorsource |N{Genus: - [Species .~ [InfraspRank[InfraspName [informat]ConsvCode]
Mi15 Crassula colorata var. colorata R
MI15 * Crassula glomerata '

Mi15 -Ficinia nodosa

MI15 Leucophyta :brownii

MI15 ~ Olearia ~axillaris

MI15 * Parapholis ‘incurva

Mit5 * Pelargonium -capitatum _

Mi156 © Senecio lautus subsp. dissectifolius

Mi15 . Spinifex fongifolius :

Mi15 * Trachyandra ‘divaricata

Page 15 of 23
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[Plotorsource [N{Genus " [Species. " {infraspRank [infraspName |informalJConsvCodel]
MI16 * Crassula glomerata j :
MI16 * -Ehrharta brevifolia var, ‘cuspidata

MI16 Ficinia ‘nodosa ' '

MI16 L.eucophyta ‘brownii

Mi16 . Olearia axillaris

Mi16 * Pelargonium :capitatum

M6 ©  Scaevola ‘crassifolia :

Mi16 . Senecio lautus subsp. dissectifolius

MI16 Spinifex longifolius : :

MI186 * Tetragonia decumbens

MI16 * Trachyandra divaricata

Page 16 of 23
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[Plotorsource [N{Genus = - |Species.. - {InfraspRank |infraspName |informal] ConsvCode |
MIt17 . Acacia rostellifera '
Mi17 Acanthocarpus  preissii
MIt7 Cassytha racemosa
MIt7 Conostylis candicans subsp. calcicola ol
MIi1Y Conostylis ‘pauciflora “subsp. euryrhipis P3
Mi17 ‘Crassula -colorata var. colorata '

MI17 ~ Daucus glochidiatus

M7 * Dischisma -arenarium

Mi17 * -Ehrharta ‘brevifolia var. cuspidata
M7 :Exocarpos -aphyllus

Mi17 ‘Hardenbergia  :comptoniana

Mit17 ‘Hemiandra _pungens

MI17 Myoporum ‘insulare

MI17 Olearia -axillaris

MI7 Ozothamnus -cordatus

M7 % Pelargonium capitatum ;

MI17 . Rhagodia ‘baccata .subsp. ‘baccata
MI17 * Tetragonia ‘decumbens :
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[Plotorsource {N{Genus: .. [species " TinfraspRank]infraspName |informatfConsvCode]
Mi18 . Acacia lasiocarpa var, ‘lasiocarpa : ?
MI18 Acacia rosteilifera ' :
Mi18 Acanthocarpus  preissii
Mi18 ‘Acrotriche ‘cordata
MI18 ‘Austrostipa ~ flavescens
MIi18 * -Boerhavia -coccinea
Mi18 ¥ Briza ‘maxima
Mi18 * Bromus diandrus
Mi18 Cassytha racemosa
Mi18 Centrolepis .glabra ; : :
MI18 | Conostylis paugcifiora ~ subsp. euryrhipis P3
MI18 * Crassula ‘glomerata
Mi18 © Daucus glochidiatus
MI18 * :Dischisma arenarium
Mi18 ~ ‘Hardenbergia  comptoniana
Mi18 * Heliophila pusilla
© MI18 Hibbertia ‘racemosa
Mi18 l.eucopogon ‘parviflorus
Mi18 ‘Lomandra ‘maritima
MI18 ‘Melaleuca ~systena
Mi18 ‘Microtis ‘media
Mi18 ‘Nemcia reticulata
Mi18 Olax ‘benthamiana
M8 Olearia axillaris
Mi8 . Ozothamnus  cordatus
Mi18 * Pelargonium -capitatum
Mi18 ¢ Phyllanthus :calycinus
Mi18 Pimelea ~ ferruginea
MI18 Poa poiformis : :
Mi18 Scaevola thesioides ‘subsp. -thesioides
MI18 Spyridium ‘globulosum '
Mi18 * Vlpia ‘myurcs



qry322BurnsBchGRIFFIN

[Plotorsource [N{Genus . [Species . |InfraspRank]InfraspName | informal JConsvcode
M9 - 'Cassytha ‘racemaosa : : :

Mi19 ‘Lepidosperma  :gladiatum

MI19 ©Myoporum insulare

MI19 . Olearia ‘axiltaris

MI19 - Rhagodia baccata subsp. baccata

Mi19 Scaevola -crassifolia

Page 19 of 23




qry322BurnsiBchGRIFFIN

[Plotorsource [N{Genus - [Species " TinfraspRank]InfraspName [informai[ConsvCode]
Mi20 Crassula .colorata var. - colorata ' " :
Mi20 Crasstila glomerata
Mi20 :Dischisma -arenarium
MI20 Ficinia nodosa
Mi20 Lepidosperma  gladiatum
Miz20 Leucophyta ‘browni
Mi20 Pelargonium _capitatum :

MI20 Senecio lautus subsp. dissectifolius
MI20 Vulpia myuros

Page 20 of 23
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{Plotorsource [N§Genus: . ‘|Species: - ]InfraspRank|InfraspName |informalfConsvCode]
MI21 Austrodanthonia caespitosa : : :
MI21 Austrostipa flavescens _

Mi21 Congstylis ~ candicans 'subsp. -calcicola
Mi21 Crassula .colorata var, colorata

Mi21 :Crassuia .glomerata

Mi21 - Ficinia ‘nodosa

Mi21 * ‘Heliophila pusitla

MI21 ‘Hemiandra pungens

MI21 ‘Leucophyta brownii

Miz21 Pelargonium capitatum

Mi21 +oa poiformis

Mi21 ‘Scaevola ‘crassifolia : :
Mi21 Senecio lautus .sybsp.  dissectifolius .
MiI21 Spyridium .globulosum : :

Mi21 Vulpia Myuros

Page 21 of 23



qry322BurnsBchGRIFFIN

[Plotorsource {N{Genus:~ = |Species . {InfraspRank]|InfraspName {InformallConsvCode |
Mi22 . Acacia .cyclops : :
Mi22 . Acacia rostellifera
Miz2 * Bromus ‘diandrus
Mi2zz2 . Carpobrotus virescens
Mi22 - Cassytha ~-racemosa : :

Miz2 ~ Conostylis ‘candicans subsp.  calcicola
MI22 * ‘Crassula glomerata :

Mi22 * ‘Dischisma arenarium

Mi22 ‘Exocarpos aphyllus

Miz2 . Ficinia nodosa

MizZ2 ™ :Heliophila pusilla

Miz2 * Isolepis marginata

MI22 . Olearia axillaris

-MI22 % Pelargonium ‘capitatum
Mi22 i Scaevola ‘crassifolia
Mmiz2 © Spyridium +globulosum

; Mi22 * Vulpia .myuros
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[Plotorsource [NdGenus -7

MI23
Mi23
Mi23
MI23
Mi23
Mi23
MI23
MI23
Mi23
MI23
Mi23
Mi23
Mi23
MI23
Mi23
MI23
 MI23
Mi23
MI23
Mi23
Mi23
MI23
Mi23
23
Mi23
MI23
Mi23
MI23
MI23
Mi23
Mi23
MI23
MI23
MI23

Acacia
Acanthocarpus
Anagallis
Austrostipa
Avena

:Boerhavia

Briza
Briza

‘Bromus
.Comesperma
‘Conostylis
‘Cryptandra
‘Daucus

Desmazeria
Desmocladus
Dischisma

:Gompholobium
‘Heliophila
‘"Hypochaeris

Isolepis

Kennedia
‘Leptorhynchos
‘Lomandra

Melaleuca
Olearia
Opercularia

‘Pelargonium
‘Petrorhagia
‘Phylianthus

Romulea
Taraxacum
Trifolium

Vulpia

Wurmbea

“|species
-rostellifera
‘preissi

arvensis o ovar.

flavescens
-barbata

coccinea

‘maxima
‘minor
diandrus

integerrimum

candicans  ‘subsp,
‘mutila :
-glochidiatus
rigida
fasciculatus

arenarium

‘tomentosum
‘pusilla
.glabra
_marginata
.prostrata

scaber

-maritima
:systena
“axillaris
‘vaginata

capitatum

dubia

calycinus

rosea var.

-officinale
.campestre var.

myuros
monantha
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.caerulea

~ calcicola

‘australis

-campestre
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Amg_e: 377,755.25 Amg-n: 6,491,412.94 Zone: 50
Study: QUI  Site: MI03 Fe: F Ty:2 Abt: 3

Date: 17.10.91  Observers: EA Griffin

Bare: 0 Litter: 99 Weeds: 1 Condition: E

Slope: 4 Aspect: 240 Wet 1 Drainage: 1 Fire:M
Specl: MYRMELCAR Spec2: STETHOCOG ~ Spec3:

Surface soil type: cal Colour: d g Texture: S

Sub-soil  type: Colour: Texture:

Geol. rock type: lit Geol: Geo2:

Landform: PL Topography: TLS Q0

Locationl: near coast

Location2: between Mindarie and Burns Beach

Reserve: 35890

Latitude: 3142228 Longitude: 1154236E

Treesa: Th: Tl: T2: Malleet: Ms:

Shrubs: 1 Sa: Sb: Sc: 3 Sd

Mat plants: Bunch grass: Herbs: 4 SedgesT: SedgesL:
S_gc: S_gp:  D_gp: B_gc: B_gp: Q_gc: 5lad Q_gp: 90
N_gp20: N_gp50: N_gp100: N_gp200: N_gp500:

Amg_e: 377,461.50 Amg-n: 6,490,749, :

Study: QUI  Shte: M2 Fer E Ty: 2 AbEGB SRS

Date: 17.10.91  Observers: EA Griffin

Bare: 30 Litter: 50 Weeds: 0 Condition: G

Slope: 2 Aspect: 240 Wet: 1 Drainage: 1 Fire:M
Specl: GERPELCAP  Spec2: MIMACACYC  Spec3: HAECONCANA
Surface soil type: cal Colour: p g/~ Texture: S

Sub-soil  type: Colour; / Texture:

Geol. rock type: lih Geol: " Geo2:

Landform: PL Topography;/BLS Qv

Location1: near coast /

Location2: between Mindarie and Burns Beach

Reserve: 35890

%atitude: 3142438 Lo gtude: 1154224E

reesa: Th: TE < T2 Malleet: :

Shrubs: Sa: Qu) Sc: Sd: 3 “ M

ngIat plant;: Bunch grass: Herbs: SedgesT: SedgesL:

_gc: _gp:  D_gp: B_gc: B_gp: _ge: 10a i 2
N_gp20:  N_gp50:  N_gpl00: N_gpzoo:Q gNhgpsogz_gp )

e
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Amg_e: 377,606.00 Amg-n:  6,491,419.53 Zone: 50

Study: QUI  Site: MI0O4 Fe: F Ty:2 Abt: 3

Date: 17.10.91  Observers: EA Griffin

Bare: 20 Litter: 5 Weeds: 3 Condition: E

Slope: 35 Aspect: 0 Wet 1 Drainage: 1 Fire:M

Specl: DASLOMMAR  Spec2: GOOSCATHET  Spec3: MYRMELACE
Surface soil type: cap Colour: p g Texture: S

Sub-soil  type: Colour: Texture:

Geol. rock type: Geol: Geo2:

Landform: DUS Topography: DSL QM

Location]1: near coast

Location2: between Mindarie and Burns Beach

Reserve: 35890

Latitude: 314221S  Longitude: 1154230E

Treesa: Th: T1: T2: Malleet: Ms:

Shrubs: Sa: Sb:3  Sc:2 Sd:

Mat plants: Bunch grass: Herbs: 4 SedgesT: SedgesL: 2
S_ge: S_gp:  D_gp: B_ge: B_gp: Q_gc: 42d2 Q_gp: 95
N_gp20: N_gp50: N_gp100: N_gp200: N_gp500:

Amg_e: 377,587.34  Amg-n: 6,491,365.72  Zone: 50

Study: QUI  Site: MI0O5 Fe: F Ty:2 Abt: 3

Date: 17.10.91  Observers: EA Griffin

Bare: 5 Litter: 20 Weeds: 1 Condition: G

Slope: 5 Aspect: 330 Wet: 1 Drainage: 1 Fire:M

Specl: MIMACAROS  Spec2: DASLOMMAR  Spee3: MYRMELACE
Surface soil type:|cal Colour: p g Texture: S/e

Sub-soil  type: Colour: Texture:

Geol. rock type: Geol: Geo2:

Landform: DUC \ Topography: DC " Q:Y

Locationl: near coas

Location2: between Mindarie and Burns Beach

Reserve: 35890

Latitude: 314223S ongitude: 1154229E

Treesa: Tb: T1% T2 Malleet: Ms:

Shrubs: Sa: Sh:2  Sc: Sd: 2

Mat plants: Bunch grass: Herbs: SedgesT: SedgesL: 2
S_ge: S_gp: D_gp: B_gc: B_gp: Q_gc: 29¢2 Q_gp: 95
N_gp20: N_gp50: N_gp100: N_gp200: N_gp500:

Amg_e: 377,643.56 Amg-n:  6,491,486.62 Zone: 50

Study: QUI  Site: MI06 Fe: F Ty:2 Abt: 3

Date: 17.10.91 Observers: EA Griffin

Bare: 8 Litter: 20 Weeds: 1 Condition: E

Slope: 4 Aspect: 0 Wet: 1 Drainage: 1 Fire:M

Specl: DASLOMMAR  Spec2: MYRMELACE  Spec3: MIMACAROS

Surface soil type: cap Colour: g Texture: S
Sub-soil  type: cap Colour: p g Texture: S
Geol. rock type: Geol: Geo2:

Landform: DUC Topography: DC QM

Locationl: near coast

Location2: between Mindarie and Burns Beach

Reserve: 35890

Latitude: 314219S  Longitude: 1154232E

Treesa: T Tl T2 Malleet: Ms:

Shrubs: Sa: Sb:2  Sc: Sd: 2

Mat plants: Bunch grass: Herbs: 4 SedgesT: SedgesL: 2
S_ge: S_gp: D_gp: B_gc: B_gp: Q_gc: 43¢2 Q_gp: 94
N_gp20: N_gp50: N_gp100: N_gp200: N_gp500:

Y
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Amg_e: 377,463.12  Amg-n:  6,491,463.31 Zone: 50

Study: QUI  Site: MI07 Fe: F Ty: 2 Abt: 3

Date: 17.10.91  Observers: EA Griffin

Bare: 12 Litter: 5 Weeds: 3 Condition: E

Slope: 2 Aspect: 260 Wet: I Drainage: 1 Fire:M

Specl: DASLOMMAR  Spec2: MYRMELACE  Spec3: MIMACAROS

Surface soil type: cap Colour: g Texture: S -
Sub-soil  type: cap Colour: p g Texture: S -
Geol. rock type: Geol: Geo2: i

Landform: DUC Topography: DC Q: I\V
Location!: near coast v

Location2: between Mindarie and Burns/Beach”

Reserve: 35890 /

Latitude: 314220S  Longitude: 1154225E

Treesa: Tb: Tl : Malleet: Ms:

Shrubs: Sa: Sb: ¢:3. S8d:2D

Mat plants: Bunch grass: Herbs: 4 SedgesT: SedgesL: 2
S_gce: S_gp:  D_gp: B_gc: B_gp: Q_ge: 43c4 Q_gp: 95
N_gp20: N_gp50: N_gpl00: N_gp200: N_gp500:

Amg_e: 377,479.50  Amg-n: 6,491,398.66  Zone: 50
Study: QUI  Site: MIO8 Fe: F Ty:2 Abt: 3

Date: 17.10.91  Observers: EA Griffin

Bare: 0 Litter: 50 Weeds: 0 Condition: E

Slope: 2 Aspect: 30 Wet: 1 Drainage: 1 Fire:M
Specl: MIMACAROS  Spec2: RANCLEMIC  Spec3: GOOSCANIT
Surface soil type: cal Colour: g Texture: S

Sub-soil type:kap Colour:pg  Texture: S~

Geol. rock type: Geol: Geo2: 7

Landform: DUT \ Topography: DT ))e”M

Location]: near coast, ,

Location2: between Mindarie and Bur
Reserve: 35890

Latitude: 3142228 Ijqngit e: 1154225E

each

Treesa: Thb: Tlos T2 Malleet: Ms:
Shrubs: 1 Sa fﬁ? Se:  Sd:
Mat plants: Bunch-grass: Herbs: 3 SedgesT: 4  SedgesL:

S_ge: S_gp:  D_gp: B_gc: B_gp: Q_gc: 29¢ Q_gp: 87
N_gp20: N_gp50: N_gp100: N_gp200: N_gp500:

Amg_e: 377,472.53 Amg-n:  6,491,241.19 Zone: 50
Study: QUI  Site: MI09 Fe: F Ty:2 Abt: 3

Date: 17.10.91  Observers: EA Griffin

Bare: 10 Litter: 10 Weeds: 0 Condition: E

Slope: 50 Aspect: 150 Wet: 1 Drainage: 1 Fire:M
Specl: PAPNEMRET  Spec2: GOOSCANIT  Spec3: MIMACALASL

Surface soil type: cal Colour: pg Texture: S
Sub-soil  type: Colour: ﬂexture:
Geol. rock type: Geol: Geo2:

Landform: DUS  Topography: DSW \ QY
Locationl: near coast

Location2: between Mindarie‘and Burns Beach
Reserve: 35890
Latitude: 314227S  Longitude\1154225
Treesa: Th: T1: Tl
Shrubs: Sa: Sb:
Mat plants: Bunch grass: : SedgesT: SedgesL: 3
S_ge: S_gp: D_gp: B_gc: B_gp: Q_gc: 40c Q_gp: 95
N_gp20: N_gp50: N_gpl100: N_gp200: N_gp500:

Ms:




T

M2

M72-

Amg_e: 377,143.19  Amg-n:  6,492,127.66  Zone: 50

Study: QUI  Site: MI10 Fe:F Ty:2 Abt: 3
Date: 17.10.91 Observers: EA Griffin

Bare: 15 Litter: 1 Weeds: 0 Condition: E
Slope: 35 Aspect: 40 Wet: 1" Drainage: 1

Fire:0

Specl: AIZTETDEC ~ Spec2: POASPHION  Spec3: ASTOLEAXI

Surface soil type: sal Colour: p ¢ Texture:  §
Sub-soil  type: \ Colour: Texture: /

Geol. rock type: Geol: GcoZ
Landform: DUS Top leaphy DSL
Location]: near coast

Location2: between Mindarie Burns Beag
Reserve: 35890
Latitude: 3141585  Longitude: \1\5 13E

Treesa: Th: Ti T eet Ms:

Shrubs:  Sa: @ s d:

Mat plants: Bunch gtass erbgio ScdgesT 3 SecdgesL:
S_ge: S_gp: D_gp B_gc: B_gp: Q.ge: 2a3 Q_gp: 19
N_gp20; N_gps0: N _gpl00: N_gp200: N_gp500:

Amg_e: 377,095.03  Amg-n:  6,492,128.31 Zone: 50

Study: QUI  Site: M1 Fe: F Ty:2 Abt: 3
Date: 17.10.91 Observers: EA Griffin

Bare: 15  Litter: 10 Weeds: 2  Condition: B
Stope: 25 Aspect: 90 Wen | Drainage: 1

Specl: GOOSCACRA  Spec2: DASACAPRE  Spec3: ASTOLEAXI

Surface soil type: gal Colour: p g Texture: 8§
Sub-soil  type: Colour: Texture:

Geol. rock type: Geol eo2:
Landform: DUS ography: DS Qv
Location1: near coast \

Location2: between Mind

Reserve: 35890
Latitude: 3141588 Long,mgc 1&5421 IE
Treesa: Th: TI: Mallcet: Ms:
Shrubs: Sa: Sh: 4 2 Sd:

Mat plants: Bunch grass: Q'-/Hcrbs: SedgesT: 4

ar c and Buy s Beach

Fire:O

SedgesL: 4

S_ger S_gp: D_gp: B_ge: B, gp: Q_ge: 2322 Q_gp:
N_gp20: N_gp50: N_gp100: N_gp200: N_gp300:

Amg_e: 377,081.03 Amg-n;  6,492,143.88 Zone: 30

Study: QUL Site: MI12 Fe:F Ty: 2 Ab: 3
Date: 17.10.91 Observers: EA Griffin

Bare: 20 Litter: 10 Weeds: 10 Condition: B
Slope: 25 Aspect: 240 Wet: 1 Drainage: i

Fire:O

Speci: GOOSCACRA  SpecZ: ASTOLEAXI Spec3: GERPELCAP

Surface soil type: ¢ Colour:p g J Texture: S
Sub-soil  type: Colour: :Fexlu1c

Geol. rock type: Geol: Geol:

Landform: DFT Topography: DBS | Q'Y
Location: near coast |

Location2: between Mindarie and Burns Beach

Reserve: 35890 \ i

Latitude: 3141588 Longitude: 11542]1E

Treesa: Th: TI: T2: . Malleet: Ms:

Shrubs: Sa:  Sb: SLQEI Sd: 2
Mat plants: Bunch grass: eibs: 2 SedgesT:

SedgesL.:

S_ger S.gp: D_gp: B_gc: B_gp: Q.ger 2333 Q_gp:
N_gp20: N_gps: N_gplG0: N_gp200: N_gp500:

\



Mz

WA

M7

Amg-n:  6,491,879.44 Zone: 50

Fe:F Ty:2 Abt: 3

5 Weeds: 0 Condition: B

Amg_e: 377,157.59

Siudy: QUI  Sjre: MI13

Date: 17.10.91 Observers: EA Griffin
Bare: 30 Litter:

Slope: 3 Aspect: 250 Wet: |

Specl: POASPILON
Surface soillype: cal
type:

Sub-soil
Geol. rock type:
Landform; DF{

Location?: on coast :
Location2: between Mindarie and Burns Beach

Reserve: 35890
Latitude: 3142068

Drainage: 1 Fire:0.
Spec2: AIZTETDEC

|
Longitude: 1 1542 I3E

cel:

Spec3; POASPIHIR

Colourpg | Texture: §
Colour: Texture:
Geol: Geo2:
Topography: WB | QY

Ms:

SedgesT: 2 SedgesL:

B_gp:

Q_ge: la Q. gp: 4

N_pgp200: N_gp500:

Amg-n. 6,491,875.28 Zone: 50

Fe.F Ty:2 Abt: 3

0 Weeds: 0 Condition: G

Treesa: Th: Tl: T2:

Shrubs: Sa: Sh: Se: d: ;
Mat plants: Bunch grass: Herbs:
S_ger S_gp: D_gp: B_gc:
N_gp20: N_gp50: N_gpl00:
Amg_e: 377,162.72

Study: QUI  Site: M114

Date: 17.10.91  Observers: EA Griffin
Bare: 40 Litter:

Slope: 20 Aspect: 250 Weu 1

Specl: POASPILON
Surface soil typercal

Sub-soil

type:
Geol. rock type:
Landform: DFI

Locationl: on coast
Location2: between Mindarie and Bums Beach
Reserve: 35890

Latitude: 3142068

\\

.,

Drajnage: 1 Fire:O
Spec2: AIZTETDFC

Longitude: 1 154214‘1&3\

Spec3: POASPIHIR

Colour:p'g Texture: 8 -
._Colour: Texture: :
Geo\]: Geo:
Topogra;j'h;,{: WB Y

/

Treesa: Th: T1: T2: Malleet:  {Ms: NG
Shrubs:  Sa:  Sbr  Se:  Sdi4 oof o~ J

Mat plants: Bunch grass: Herbs: S\dgcsT 2J Sedgesl.:
S_ge: S_gp: D_gp B_gc: B_gp:  Q_ge: la Qugp: 4
N_gp20: N_gp50: N_gp100: N_gp20: N_gp500:
Amg_e: 377,168.59 Amg-n:  6,491,872.12 Zone: 50
Study: QUI  Site: MI135 Fe:F Ty: 2 Abt: 3

Date: 17.10.91  Observers: BA Griffin

Bare: 80 Litter: 0 Weeds: 1 Condition: B

Slope: 2 Aspect: 0 Wen I Drainage: i Fire:O
Specl: ASTCALBRO Spec2: POASPILON  Spec3:

Surface soil type: cal ® - Colourp g Texture: 8

Sub-soil  type: ) _Colour: Texture:

Geol. rock type: Geol: Geo2:

Landform: PL Topography: BS Q:B

Location1: on coast

Location2: between Mindarie and Bums Beach

Reserve: 35890

Latitude: 3142078 Longitude: 115421415

Treesa: Th: T1: T2:  ° _Malleet: Ms:

Shrubs: Sa: Shb: Se: (5d: 4

Mat planis: Bunch grass: Herps:  SedgesT: Sedgesl.: 4
S_ge: S_gp: D_gpe B_gc: B_gp: Q_ge: 19b1 Q_gp: 9
N_gp20: N_gp50: N_gp100: N_gp200: N_gp500:

/
S



ML

M7

ML

Amg_e: 377,167.94 Amg-n: 6,491,860.91 Zone: 50
Study: QUI  Site: MI16 Fe: F Ty: 2 Abt: 3

Date: 17.10.91 Observers: EA Griffin

Bare: 40 Litter: 10 Weeds: 99 Condition: F

Slope: 4 Aspect: 0 Wet 1 Drainage: 1 FireeM
Specl: GERPELCAP  Spec2: ASTOLEAXI  Spec3: AIZTETDEC
Surface soif type: cal Colour:p g Texture: 8 o

Sub-soil  type: Colour: exture; 7
Geol. rock type: Geol: Gep2:
Landform: DFR Topography: WF Q: Y \ /
Location]: on coast \\ /
Location2: between Mindarie and Burns Bcach
Reserve: 35890

Latitude: 3142078 Longitude: 1?542“5’

Treesa: Tb: T1: T2:. . Malleet: Ms:

Shrubs: Sa: Sb: {(Sc:d4  S8d:3.

Mat plants: Bunch grass: ~"Herbs: SedgcsT: SedgesL:

S_ge: S_gpr D_gp B_ge: B_gp: Q_gc: 10a Q_gp: 9

N_gp20: N_pgps0: N_gp100: N_gp200: N_gp500:

Amg_ e 377,262.78 Amg-m: 6,491,830.81 Zone: 50

Study: QUI  Site: MI17 Fe: F Ty: 2 Abt: 3

Date: 17.10.91  Observers: EA Griffin

Bare: 20 Litter: 30 Weeds: 0 Condition: E

Stope: 20 Aspect: 60 Wel 1 Drainage: 1 Fue:O

Specl: MYOMYOINS  Spec2: ASTOLEAXI  Spec3: CHERHABACB

Surface soil type: ca Colour:p g p Texture: §-

Sub-soil  type: Colour: / “Texture:.
Geol. rock type: Geol: e Geo?, ' i
Landform: DUS T pography/DSL QY N4
Location]: near coast

Location2: between Mindari m} d Burns Beach

Reserve: 35890

Latitude: 3142085 Lon /udc 1154217E

Treesa: Th: B i SO e Malleet: Ms:

Shrubs: Sa h: 3 Sc 2/; Sd:

Mat plants: Bunch grass:—=Herbs: 3 SedgesT: SedgesL: 3

S_ge: S_gp: D_gp: B_gc B_gp: Q_ge: 22al Q_gp: 30

N_gp20: N_gp50: N_gp100: N._gp200: N_gp500:

Amg_e: 3717,258.56 Amg-n:  6,491,937.47 Zone: 50

Study: QUI  Site: MI8 Fe:F Ty: 2 Abt 3

Date: 17.10.91  Observers: EA Griffin

Bare: 5 Litterr 10 Weeds: 0 Condition: E

Slope: 10 Aspect: 200 Wet: I Drainage: 1 Fire:M

Specl; DASLOMMAR  Spec2: EPAACRCOR  Spec3: PAPNEMRET

Surface soil type: cal Colour: p g ilexture: S

Sub-soil  type: Colour: Tc%xture:
Geol. rock type: Geol: GeoZ: \\ /

Landform: DUS Topography: DSW | Q.Y
Locationl: near coast ‘3 .
Location2: between Mindarie and Burns Bcach
Reserve: 35890 :

Latitude: 3142048 Longitude: 115421’1]3
Treesa: Thb: Tl: T2: ajlleet: Ms:
Shrubs: Sa: Sh: Ser d:’2{)
Mal plants: Bunch grass: Herb§4™  SedgesT: Sedgesl: 2
S_gc: S_gp: D_gp: B_gc: B_gp: Q_ge: 43) Q_gp: 95
N_gp20: N_gp50: N_gpl00: N_gp200: N_gp500:



Amg_ ¢ 377,343.72  Amg-n: 6,490,865.12  Zone: 50
Study: QUI  Site: MI19 Fe:F Ty: 2 Abt: 3

Date: 17.10.91  Observers: EA Griffin

Bare: 0 Litter: 60 Weeds: 0 Condition: B

Slope: 5 Aspec: 0 Wet 1 Drainage: 1 Fire:0

Specl: GOOSCACRA  Spec2: CYPLEPGLA  Spec3: MYOMYOINS

Surface soil type: cal Colour:p g Texture: S~
Sub-soil  type: \ Colour: Texture: ’
Geol. rock type: \Geol: Geo2: .
Landform: PL Topography: BS Q' v

Location]: near coast
Location2: between Mindade and Burns B(;aci
Reserve: 35890
Latitude: 3142398 Longityde: 11}422015
Treesa: Th: TI: . Malleet: Ms:

Shrubs: Sa: Sh: Sc 1~ Sd:

Mat plants: Bunch grass: Hclbs SedgesT: 3 SedgesL:
S_ge: S_gp: D_gp B_gc: B_gp: Q_ge: 23a2 Q_gp: 16
N_gp20: N_gps50: N_gp100: N_gp200: N_gp500:

Amg_c: 37748025 Amg-n:  6,490,858.41 Zone: 50
Study: QUI  Site: MI20 Fe:F Ty: 2 Abt: 3
Date: 17.1091  Gbservers; EA Griffin
Bare: 60 Litter: 0 Weeds: 0 Condition: E
Slope: 3 Aspect: 0 Weu 1 Drainage: I Fire:O
Specl: ASTCALBRO  Spec2: CYPISONOD  Spec3: GERPELCAP
Surface soil type: cal Colour:p g Texture: 8
Sub-soil  type: . Colour: Texture:
Geol. rock type: ~Geol: Geo2:
Landform: PL Topogiaphy THL QB
Locationl: near coast .
Location2: between Mindarie dnd Bums Beach
Reserve: 35890
Latitude: 3142408  Longitude: 11‘54225}3
Treesa: Th: TI: T2: ~Malleet: Ms:
Shrubs: Sa: Sh: Se: 'Sd: ?,
Mat plants: Bunch grass: Herfisr  SedgesT: Sedgesl: 3
S_ge: S_gp: Dogp: B_ge: B_gp: Q_ge: 192 Q_gp 9
N_gp20: N_gp50: N_gpl00: N_gp200: N_gp500:

Amg_e: 377.474.66  Amg-n:  6,490,847.16  Zone: 50
Study: QUI  Site: MI21 Fe: F Ty:2 Abt 3

Date: 17.10.91 Observers: EA Griffin

Bare: 50 Litter: 0 Weeds: 0 Condition: G

Slope: 4 Aspect: 250 Wet I Drainage: i Fire:O
Specl: CYPISONOD  Spec2: GERPELCAP  Spec3: ASTCALBRO
Surface soil type: cal Colour: p g Texture: S

Sub-soil  type: Colour: Texture:

Geol. rock type: lit Geol: Geo2:

Landform: PL. Topography: TLH QB

Location1: near coast

Location2: between Mindarie and Burns Beach

Reserve: 35890

Latitude: 3142408 Longitude: 11542258

Treesa: Tb: Tl: T2: Mal]pcl Ms:

Shrubs: Sa: Sh: Se: Sd 3/

Mat plants: Bunch grass: Herbsi—" SedgesT: Sedgesl.: 3
S_ge: S_gpr D_gpe B_gc: B_gp: Q.gc 10b Q_gp: 24
N_gp20: N_gp50Q: N_gp100: N_gp200: N_gp500:



( City of
A Wanneroo

‘HANDS ON FOR OUR COASTLINE’
MINDARIE FORESHORE RESTORATION PROJECT

The City of Wanneroo, in conjunction with Quinns Rocks Environmental Group, was
successful in obtaining a $16,500 Coastwest grant for a coastal dune rehabilitation project
off Long Beach Promenade, Mindarie.

o
Scale-1:191

T

Aerial photograph of Long Beach Coastwest Project Site, Mindarie

Why is the project necessary?

Mindarie Foreshore Reserve contains regionally significant natural vegetation and forms
part of an important linkage with other natural areas. The foreshore reserve is part of Bush
Forever Site 322 and is being managed by the City of Wanneroo as a high-priority
conservation area.

Anti-social behaviour in the secluded swale of the foreshore reserve is a nuisance to
nearby residents. Unauthorised camping and vehicle access is causing dune erosion.
Heavy littering and deliberately it fires are also affecting the condition of vegetation and
aesthetics of the area.

Uncontrolled pedestrian access to the beach is denuding the dunes and encouraging

'2ed invasion. The area lacks safe and direct pedestrian access to the beach.
/

Inappropriate landscaping is leading to the spread of non-indigenous woody species
(including Eucalyptus platypus and Melaleuca nesophyila) through the coastal reserve.

What does the project involve?

The City of Wanneroo is working with Quinns Rocks Environmental Group, Mindarie
Ratepayers and Residents Association and local schools to improve the environmental and
social values of the foreshore reserve. The project is being implemented between January
and August 2005 and involves the following:

Removing rubbish to improve the aesthetics of the area;
Formalising access by constructing limestone paths and fences to protect dune
vegetation and provide safe pedestrian access to the beach;

e  Controlling weeds and removing other introduced species using manual and
chemical methods, to prevent further spread through the reserve;

e Installing signage to guide passive recreational use and raise awareness about the
values of the reserve;

»  Stabilising coastal dunes using the brush-layering technigue and revegetation with
local species to reduce erosion; and

e Raising community awareness about the values of the coastal reserve and the

City's coastal management strategies, through newspaper articles, flyers and

bushcare events.

This project is proudly
supported by:

Coastwest

and Quinns Rocks
Environmental Group (Inc.)

For more information please
contact:

Parks Operations Officer
(Conservation),

City of Wanneroo

Ph: 9405 5000

How can | get involved?

Contact Quinns Rocks
Environmental Group to find out
how you can help to improve
your local area.

Volunteer your time at a
community Coastcare event —
meet new people, find some
exercise, learn about the
environment and have fun
getting your hands dirty!

Upcoming Coastcare events:

Please wear sturdy shoes, long
pants, hat and sunscreen.

Fungi Foray
Sunday 19 June 2005
10 am - 4 pm

Meet in car park at Mindarie
Primary School on Rothesay
Heights, Mindarie.

Registrations are essential;
Call Roz Hart on 9334 0500

Dune Planting
Sunday 26 June 2005
9am — 12pm

Meet at entry to old Tuart Grove
car park on Long Beach| |
Promenade, Mindarie.

23 Dundebar Road, Wanneroo WA 6065 ¢ Locked Bag 1, Wanneroo WA 6946

(08) 9405 5000 Facsimile (08) 9405 5499

ite www.wanneroo.wa.gov.au




Quinns Rocks
Environmental Group

The Quinns Rocks Environmental Group is a group of local

people seeking a greener future.

Formed in 1985, we have worked to raise awareness, take

practical action and act on local environmental issues.

Situated on Perth’s urban fringe we face many environmental

challenges.

We have:

Campaigned to save bushland north of Burns Beach and
protect Neerabup National Park. ;

Commented on planning proposals and sought sustainable
development.

Held workshops and published a book on managing urban bushland.

Prepared a guide to growing local indigenous plants for local residents, to conserve
biodiversity and water. :

= Held clean up and bush regeneration days, surveyed local flora and fauna and held bush
and beach walks.

We focus on the area in and around Quinns from Burns Beach to Eglinton and we network with

others including the Conservation Council and Urban Bushland Council.

Aims of the Group
Raise public awareness about the values and threats to natural areas.
Encourage active community involvement in the protection and management of natural areas.
Support education and research in the field of conservation and environmental protection.
Facilitate networking with all stakeholders to ensure effective communication on environmental

issues.

Lobby to secure significant areas of bushland in the region for conservation in new
developments.

Promote sustainable waste recycling.

~$ a local voluntary organisation Quinns Rocks Environmental Group Inc. relies on
support from the community. With your support we can do more for a greener future.

| wantto O become a member | can volunteer to help.
QO renew my membership ||| am interested in:
Tick your choice Q practical projects like bush care
QO Family $16.50 O Adult$11.00 Q working on local environmental issues
QO Concession $5.50 Q others
QO Donation $ :
GST included QO 1 would like to receive my newsletter by email
Name
Address
Phone
Email

Please send form and payment to:

Quinns Rocks Environmental Group Inc. PO BOX 27 QUINNS ROCKS WA 6030
ABN: 24 600 570 647




BECOME How you can help :

A Become a member of the Group. With your support
we can do more.

MEMBER Become the “eyes and ears” for your natural area.

NOW Anti social behaviour, vandalism and dumping of
& rubb!sh are unaccep_tab_le. : |
P i Be vigilant. Report fire immediately. (dial 000)

R e e E Your input into environmental issues is very important.
for the price of 12 Discuss your concerns with the group. We are here to
(when you join in Jan 05) help.

FIARIAARAIAXKAAXXL  Quinns Rocks Environmental Group GENERAL

* Quinns Rocks * Regular Events

*  Environmental x MEETINGS

o Group % WHEN

: ; Bi-monthly on 3rd

: WINNERS : Wednes_dcy of month

x x (Feb, Apiil, June, Aug, Oct)

* : * WHERE

* - Awards for * Community Centre

* nvironmental x Tapping Way, Quinns Rocks
nd

% Excellence 2004 X ? SUND%\,(,E m: NN TIME

* X WHERE 7.30PM

* ] . * Gumblossom Park Free

: Co_m mumty : Quin nqueoch Join in the lively discussion

e Achievement x - about what is happening in the

* Award” * Long Beach Prominade area and forthcoming events.

* * Supper provided.

e e ek ek ek ke ke ke ok ok ok ok ok ok Stay on and enjoy morning tea as reward for your efforts.

For more information contact

Renata 9305 9382 or David 9305 9575

S B OEES I EES 5 EED B ESw 3 EES 5 W 0 Eam 0 EEe § S § BES @ ESE 6 s 8 SN 8 Sem 8 GEm § Eee 8 e 0 BEe 0 BSS 5 ESS B DD 0 Smw 8 Smm 8

A brochure produced
to raise community

GROWLOCALPLANTS  jomsesiese

promote their use in
private gardens and
public landscaping.

QO Tick here for your
SAVE WATER, MONEY & BRING LIFE BACK TO YOUR GARDEN free copy.

Join QREG now to go into the draw to
WIN your own local plants starter Kit.

Six local plant species all suitable for your coastal garden
ready to plant with the first winter rains.

Winning entry drawn 1st April.




SITE AMG_E AMG N STU FLORISTIC FE |TY
IO 377845.56) 6491530,78/QU 26b F 2
ABT{OBSERVERS DATE BA LI
3 EA Griffin 17/10/1991 5 80
WE Co SLO ASP w
0iE . 10 130 1
DR F|\SPECI SPEC2 SPEC3 STY SCL
1M MIMACAROS |DASLOMMAR |MYRMELACE |cal g
STEX SS8T 55C SSTE GTY GEO1 GEQ2 LAN
S cal Pg 8 DUT .
TP Q |LOCATIONI TOCATION2
DT M hear coast between Mindarie and Bums Beach
RESERVE 20 TATITUDE | LONGITUDE {TA (TB |T1
0 50i{314218S 1154239E
T2 |MT MS |S |SA |SB |5C |SD MP B |H ST [(SL S GC S _GP
2 2 2
D _GP B_GC B_GP _GC GP N_GP20 IN_GP50 IN_GPIOG
2902 94
N _GP200 \N_GP500
SITE AMG_E AMG_N ST FLORISTIC|FE |TY
Moz 37781512, 6491537.19/QU1 2ab F 2
ABT |OBSERVERS DATE BA Ll
3 EA Gnffin 17M10/1991 5 40
Wk CO (SLO ASP W
5G 6 110 1
DR F ISPECI SPEC2 SPEC3 STY SCL
1|M MYRMELACE |DASLOMMAR |MIMACAROS |cap g
STEX SST SSC SSTE GTY GLEOI GEQ2 LAN
s cap pyg 8 puc
TOP O |LOCATION! LOCATION2
{OC M near coast betwesn Mindarie and Bums Beach
RESERVE VA TATITUDE LONGITUDE |TA \TB {TI
0 50}3142183 1154238E
T2 MT MS S iS4 SB ISC |SD MP B |H |ST |SL |S.GC S Gr
' 3 2 3 2
WGP B_GC B GP GC OGP N_GP20 N_GP50 |N_GPIO0
43c2 94
N _GP200 |(N_GP500
Monday, 2 August 2004 Page2 of 13



SITE AMG_E AMG N STU FLORISTIC|FE |TY
MI03 377755,25 6481412.94/QUI 2gb* F 2
ABT OBSERVERS DATE BA L
3 EA Griffin 1710/1991 0 99
wWE Co (SLO ASP W
1|E 4 240 q
DR F ISPECI SPEC2 SPEC3 STY SCL
1M MYRMELCAR [STETHOCOG cal dg
STEX SST S5C SSTE GTY GEOI GEQ2 TLAN
S fit PL
TOoP Q LOCATIONI TOCATIONZ
TS o] near coast botweon Mindarie and Bums Beach
RESERVE Z0 LATITUDE \LONGITUDE |(TA |\TB |T1
35890 50131422238 1154236E
T2 MT MS |S (SA |SB |SC |SD MP (B |[H ST |SL |S.GC S GP
i 3 "4
D _GP B_GC B_GP Q_GC GP N_GP20 [N_GP50 |N_GPIO0
S51ad 80
N_GP200 (N_GP500
SITE AMG_E AMG N STU FLORISTIC\FE |TY
JMio4 377608] 6491419.531QUI s11 F 2
ABT |(OBSERVERS DATE BA LI
3 EA Griffin 17/10/1991 26 g
Wi CO (SLO ASP W
3k 35 0 k|
DR I SPECI SPEC2 SPEC3 STY SCL
1M DASLOMMAR [GOOSCATHET|MYRMELACE |[oap pg
STEX SST SSC SSTE GTY GHO1 GEQ2 LAN
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9 VEGETATION

Eleven vegetation units have been identified in the study area,
Although there Is an overlap in the floristics of most of the units,
they may bhe separated on the basis of the relative abundance of
species and the vegetation structure. For example, although Olearia
axilaris occurs within all vegetation units, its  structural
significance ranges from being dominant in one assemblage to that

of scattered individuals in another.

The greatest difference in floristics occurs in a gradient from
seaward to landward., However, even vegetation units occurring at

the gradient extremes have many specles in common.

Aerial photographs show that much of the area Is fire scarred but
no attempt has been made to incorporate fire succession features
into the mapping, but rather broad categories of assembiages,
regardless of their status following fire regeneration, were
identified.

The following sections provide a description of the assemblages in
terms of vegetation structure, together with a listing of the major
floristic components of the vegetation units. Geomorphic and soil
units on which each assemblage occurs are also noted, and a
summary of assembiage distribution relative to geomorphic and soil
unit distribution is presented in Table 1. More detailed species
lists for each of the assemblages are provided in Tables 2 and 3. A

map of vegetation units is presented in Figure 8.

Olearia/Spinifex/Tetragonium Low Shrubland (Sites 11, 12)

This unit occurs on the cream, incipient quartz and skeletal soils
of the seaward dune face and beach talus. The vegetation is a low
shrubland to open heath {approx. 0.5m to 1m high}) of Olearia

axlllaris and F’elar*goniurr] capitatum with Scaevola crassifolia, and

Spyridium globulosum, a ground cover of Tetragonia decumbens,
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scirpus nodosus, Spinifex longifolius, S.  hirsutus, Hardenbergia

comptoniana and Carpobrotus, with other small grasses and herbs.
lepidospermum gladiatum may occur. Cakile maritima occurs at the

foot of the bheach talus.

Threlkeldia/Frankenia herbland

This wvegetation unit occurs peripherally to the maritime !imestone
ciiff, where the brown breccia soils either are very shallow,
occurring as isclated pockets in karst features, or are absent. The
vegetation consists of a herbland to open herbland of Lklr_e_i_lﬁe_j_ghi_a

diffusa and Frankenia paucifolia with Tetragonia and other

scattered herbs,

Olearia/Melaleuca/Acacia/Santalum Open Heath (Sites 17,20,19,16, 18)

This wvegetation wunit occurs on the grey soils of the steep,

stabiiised dune sliopes. The unit consists of an open heath {to 1.5m

high} of Olearia, Melaleuca spp, Acacia cochlearis, Santalium
acuminatum and Spyridium globulosum, with patches of Melaleuca
huegelii.

Melaleuca cardiofolia and Acacia cyanophylla occur as dense scrub

within the assemblage. Anthobolus foveclatus may occur with this
latter Acacia, A closed ground cover of Conostylis candicans,
Phyllanthus calycinus, Leucopogon propingquls, Pelargonium
capitatum, Acanthocarpus pr*ei‘ssii, and small grasses adand herbs
OCCuUrs. Carpobﬁr:gtu_s may occur and the weed Medicago is wvery
common,

Eucalyptus gomphocephala/Lepidospermum Open Forest {Sites 21, 22}

This vegetation unit occurs on the depressions within the dune suite
of geomorphic units. The understorey consists of scattered Spyridium

globulosum shrubs, withh Lepidospermum and a ground cover of
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Medicago and introduced daisies, mixed herbs and grasses, Where
the soil in the depression is too shallow (e.g. site 21 where soil

depth to limestone is approximately 65cm} tuarts do not occur.

Olearia/Melaleuca Low Open Shrubland (Sites 5, 6, 14, 15)

This wunit occurs on the shaliow brown soils of the gently
undulating limestone terrain adjacent to the dune suite. |t consists

of a low, open shrubiand {to 1m high) of Olearia axilaris,

Melaleuca heugelil. Scattered Petrophile serruiae and Grevillea

thelmanniana, Spyridium globulosum, Melaleuca acerosa, with

scattered Pelargonium, Templetonia retusa and Acacia cuneata occur,

There is also a ground cover of Medicago, Conostylis, Phyllanthus

and Acanthocarpus preissii, and weeds such as Geranium melle alsc

OCCcur.

Melaleuca/Thomasia/Grevillea lLow Shrubland (Sites 2, 4, 8, 24}

This vegetation unit occurs on the shallow, dark brown quartz soils

of the limestone hills, ridges, and saddies. It consists of a low,
open shrubland of Melaleuca acercosa, Melaleuca sp. 1, Thomasia

triphylla and Dryandra sessilis, Grevillea thelmanniana; Olearia,

Acacia cuneata and Petrophile serruriae also occur, The ground
cover layer is composed of Dryandra nivea, Phytianthus calycinus,
Medicago and mixed herbs and grasses. At site 24 in a situation

which is relatively close to the sea and where a limestone ridge is
in direct contact with the landward toe of the dune unit, species

such as Templetonia retusa, Scaevela crassifolia and Acanthocarpus

preissii occur as well as those species mentioned above.

Acacia/Melaieuca Closed Scrub (Sites 3, 9, 23)

This vegetation unit occurs as patches within the shallow, dark

brown breccia soils of limestone hill units, A patch of Acacia

rostellifera was also located in the dunes at site 15, The density of
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the wvegetation has developed a darker, leaf-litter covered soil
sub-unit. Structurally the unit consists of a closed scrub {2m high}

of  Acacia rostellifera, Melaleuca cardiofoiia and Acacia

cvanophylla. Eucalyptus sp. and Anthobolus may also occur in this

unit. Trymalium, Melaleuca heugelii, M. acerosa, Spyridium

globulosum and Thomasia triphyllis may form a low, open shrubland

understorey. The orchid Caladenia latifolia was found, but

otherwise ground cover is generally not developed.

Acacia/Dryandra Tall Shrubland (Sites, 7, 1)

This vegetation unit occurs on the deeper brown and orange guartz
sand scils of the discontinuous valley system within the limestone
terrain. The vegetation consists of a tall shrubland (to 3m high) of

Acacia cyanophylla and Acacla cyclops with an understorey of

closed Dryandra sessilis heath ({approx. Tm) with scattered to

common Spyridium globulosum. A ground cover of Petargonium

capitatum and mixed herbs and grasses (many introduced) Is

present,

Sites 25 and 13, both located on the discontinuous valley unit, are
presently vegetated by introduced weeds only. Apparently these
local sites have been cleared and used as pasture, but would have

originally supported this vegetation unit.

Dryandra/Melaleuca Closed Heath (Sites 10, 27)

This vegetation unit occurs on the brown and orange quartz sand
soils of the gently sloping sand plains within the limestone suite of
geomorphic units. The vegetation is a closed beath {approximately

Im high) of Dryandra sessiiis with scattered Melaleuca huegelii,

and M. cardiofolia (which is emergent above the general canopy).

Beneath the Dryandra are M. acerosa, Petrophile serruriae, and

Calothamnus quadrifidus, as well as Conostylis candicans, Hibbertia

hypericoides, Trymalium and a scattering of small herbs and

grasses.,
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Acacia cuneata Closed Heath (Site 10)

This wunit occurs on the shallow brown soils of the limestone hills.
Due to the high production of leaf Iiitier, the soil is rich in
organic material. The vegetation is a closed heath {(approximately

1.5m high) of Acacia cuneata with scattered A. cyanophyila

projecting through the canopy. There is very little understorey or
ground cover., This unit 1s not obvious as an aerial photograph

tone,

Banksia/Xanthorrea Low Open Woodland

A low open woodland {approximately 3m high} of Banksia attenuata

has an understorey of Xanihorrea preissi, and a ground cover of

Hibbertia hypericeoides and small herbs and grasses. This is not a

widespread unit within the study area,
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10 RARE AND ENDANGERED SPECIES OF FLORA

Reference to the "Guide to the Gazetted: Rare Flora of Western
Australia" (Hopper, 1981) and Supplement 1 (Patrick & Hopper, 1982)
indicates that no species of plant known to be rare or endangered
has been previously found on the site or in the immediate localiiy.
Vegetation studies carried out for this report have confirmed that
the habitats present In the area (i.e. maritime-infiuenced, shallow
limestone soils) do not coincide with the habitats of any rare

species found in the region.
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11 EXOTIC VEGETATION

The environment of the study area has been invaded by a host of

foreign vegetation species. These occur in four main settings:

{i) A widespread distribution of herbivorous weeds in the
"naturally" wvegetated areas. In some locations weed species
formed up to 50% of the compositicn of the vegetation. The

weeds include the Blue Pimpernel, Anagallis feemina, Pig-face,

Carpobrotus edulis, Geranium molle, the "wild geranium",

Pelagonium capitatum, a variety of clovers and medics, and

numerous grasses including wild oats, Avena fatua, hare's

tail grass, Lagurus ovatus, and Blowfly grass, Briza maxima.

(1i} Loecal patches of pasture grasses and herbs which constitute

ca 1% of the vegetation of the study area.

(11i1) tocal patches of cleared ground with planted exotics such as
palms, These areas constitute less than 1% of the wvegetation

of the study area.

(tv) introduced grasses colonising edges of tracks. Numerous

pasture and other grasses including Avena, Lagurus, Briza

and Bromus are commonily found in these areas, however the
extent of this type of habitat comprises less than 1% of the

vegetation of the study area.

Iin terms of species present, exotic weeds are most numerous in the
first setting type although this varies depending on the assemblage
present. [Densely canopied native assemblages tend to exclude weeds

and thus the Acacia closed scrub has no weed understorey, and the

Dryvandra closed heath has little or no weed intrusion. However, the

open limestone hills and slopes, and much of the dune slopes,
vegetated by low shrubs and herbs have the most abundant
occurrence of exotic weeds. These habitats account for nearly 90% of

the study area,
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As a result, the vegetation of this study area cannot be considered
to be regionally significant. In ecological terms the vegetation may
be viewed as non pristine and degraded, although the area retains
the high species diversity which is characteristic of the coastal

limestone heath.
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" 42 STATUS OF VEGETATION

'The vegetation of the study area supports a variety of native plant
species but it has been adversely affected by human use, It has
been subject to large-scale and widespread invasion by exotic

"weeds, some areas have been cleared for pasture and there has

'-__been a recurring history of fire, Even the relatively natural

assemblages have undergone modification as a result of widespread

rough grazing.

The relatively few tracks in the area are mainly restricted to the
very narrow shoreline strip. Thus the vast majority of the area is

not heavily dissected by tracks.

Rare and endangered species of vegetation were not anticipated in
this type of habitat/vegetation system and, as mentioned above,

none were found.
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TABLE 2

THE COKPOSITION OF THE ELEVEM ASSEMBLAGES DESCRIBED FROM THE QUIKNS ROCK
STUDY AREA

# Indicates introduced species

1. Olearia/SpiniFex/Tetragoniua Low Shrubland

i I
| DOMINANT TO | PRESENT
COMMON WITHIN | WITHIN A |
SPECIES A STRUCTURAL | STRUCTURAL |
COMPONENT COMPGNENT
| Asteraceae
| * Artotheca populifelia . + |
| Olearia axillaris + . i
Senecio lautus . +
| Rizoaceae
* Carpobrotus edulis . +
Tetragonia decumbens +
Brassicaceae
Cakile maritima . +
|
[ Chenopodiaceae |
| Atriplex isatidea i .
! Rhagodia baccata . i |
l Rhagodia sp. . | |
| l i
| Cyperaceae | ]
| tepidospernum gladiatum + [ . |
} Scirpus nodosus | + |
| |
Euphorbiaceae | [
Phyllanthus calycinus | +
Gerariaceae |
* Pelargonium capitatum + .
Geodeniaceae
Scaevola crassifolia | +
[ |
Qnagraceae
* Qenthera drunmondii . +
|

.evaeaconttd
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TABLE 2 {continued)

1, Olearia/Spinifex/Tetragonium Low Shrubland (continued)

l
DOMINANT TO PRESENT
COMMON WITHIN | WITHIN & |
SPECIES A STRUCTURAL | STRUCTURAL
COMPONERTY COMPONENT
Papilonaceae J
Hardenbergia compteniana ' . +
]
Poaceae |
* Avena fatua . +
Spinifex hirsutus +
S. longifolius +
Liliaceae [
Acanthecarpus preisii + . |
* Trachyandra divaricata | . | + I
I I |
Nyoporaceae ] |
| Hyoporunm insulare | + |
I
Rhamnaceae |
Spyridium globulosum i [ +
E | |
Santalacecae |
Santalum acuminatunm + |
|

I

.

ceascontid
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TABLE 2 (contiaued)

2. Olearia/Melaleuca/Acacia/Santalus Open Heath

H

| | I

R

|
{ DOMINANT T0 PRESENT |
: ! COMNON WITHIN | WITHIN A |
SPECIES A STRUCTURAL | STRUCTURAL
E COHPONENT COMPONKENT
. | Asteraceae
Olearria axillaris + .
i % Senecio elegans . | +
|
N [ Cyperaceae |
| Lepidospermun gladiatus + I .
| |
! Epacridaceae I
u ‘ | Leucopogon propinquus . +
N | Dilleniaceae
E | Ribbertia racemosa . + |
| |
Euphorbiaceae |
! Phyllanthus calycinus . + I
| I
Goodeniaceae |
. Scaevola crassifelia | . +
I
E Geraniaceae
N # Geranium molle + .
. * pelargonium capitatum + | .
, |
Haemodoraceae |
. fonostylis candicans + . |
|
- Liliaceae
Ll Acanthocarpus preissii + .
- !
. Minosaeceae |
o Acacia cochliaris +
. A. cyanophylla . +
I A. pulchella +
Myrtaceae
. - | Melaleuca acerosa +
_— | M. heugelii . .
L M. cardiofolia . + |
R |
o cveaecont'd




TABLE 2

{continued)

2. Olearia/MelaleucafAcacia/Santalun Open Heath (continued)

30

SPECIES

DOKINAKRT 70

COMNON WITHEN

A STRUCTURAL
COMPONENT

PRESENT
WITHIX A
STRUCTURAL
COKPONENT

Papilonaceae
Hardenbergia comptoniana
* Medicago polymarpha

Poaceae
* Avena fatua

Primulaceae
* Anagallis sp.

Restionaceae
Loxocarya sp.

Rhamnaceae
Spyridium globulosum

Santalaceas
Anthobolus sp.
Santalum acuminatum

Thymeliaceae
Pimelia ferruginea
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TABLE 2 {continued)

Olearia/Melsleuca Low Open Shrubland

SPECIES

l
|

i COMKON WITHIN

GOMINANT 10

A STRUCTURAL
COMPONENT

PRESENT
WITHIN &
STRUCTURAL
| COMPONENT

Aizoaceae
* Carpobrotus edulis

hsteraceae
O0learia axillaris
* Senecio elegans
Senecio lautus

Chenopodiaceae
Rhagodia baccata

Cyperaceae
Lepidospermum gladiatum

Dilleniaceae
Hibbertia hypericoides

Epacridaceas
Leucopogon propinquus

tuphorbiaceae
Phyllanthus calycinus

Geraniaceae
* Geranium molle
* Pelargonium capitatum

Goodeniaceae
Scaevola crassifolia

Haemoderaceas
Conostylis candicans

tiliaceae
Acanthocarpus preissii
* Trachyandra divaricata

seewstonttd
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TABLE 2 (continued)

3. Dlearia/Nelaleuca Low Open Shrubland (continued)

l
| DOMINANT TO PRESENT
| COMMON WITHIN WITHIN A
SPECIES ! A STRUCTURAL | STRUCTURAL
COMPONENT COMPONENT
Himoszceae
Acacia cuneata . +
Hyoporaceae
Eremophila glabra | . +
Byoporum insulare | . | +
| l
Myrtaceae
Calothamus quadrifidus . +
Melaleuca acerosa + .
M. heugelii . +
|
Papilonaceae f
Gompholebium tomentosum .
Hardenbergia comptoniana
Kennedia prostrata .
* Medicagoe pelymorpha + .
Templetonia retusa . +
Poaceas
* fvena fatua +
Proteaceae
Dryandra nivea +
Grevillea thelmaniana . +
Petrophile serruriae . +
|
Rhamnaceae |
Spyridium globulosun + i
|
Sterculiaceae |
Thomasia triphylla | *
|

vevsecontid
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TABLE 2

{continued)

4. Eucalypius gowphocephala/Lepidosperwun Open Forest

J

l
| DONINANT TO | PRESENT
| COMMON WITHIN | WITHIN A
SPECIES | A STRUCTURAL | STRUCTURAL [
| COMPONENT COMPONENT
|
|
Cyperaceae I
Lepidospermum gladiatua | + |
| |
Myrtaceae { {
| Eucalyptus gomphocephala [ + |
|
Papilonaceae |
* Medicago polymorpha + ! .
| |
i Poaceae ] |
* Avena fatya + | .
and mixed introduced species + | .
I
Rhamnaceae | |
Spyridium globulosum + [ . J
: | i
seaaaconttd
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TABLE 2 {(continued)

5. Nelaleuca/Thomasia/Grevillea Low Shrubland

| f l
, | DOMINANT TO PRESENT |
| [ COMMON WITKIN | WITHIN 4 |
| SPECIES | A STRUCTURAL | STRUCTURAL |
[ | coupoNERT COMPONENT |
* ; |
|
| Asteraceae l |
| Olearia axillaris | i
| Helichrysum sp. . | + ll
|
| Epacridaceae }
. | Leucopogon propinquus i . + %
: | Euphorbiaceae | |
B [ Phyllanthus calycinus . | + f'
o | |
i | Geraniaceae I l
[ # Geraniun nolle + | . I
| 1 | f
| Goodeniaceae [ ! l
.__ A | Scaevola crassifolia I + | ,
| Haemodoraceae |
. T [ Conoestylis candicans | + | . |
- | Liliacea |
i c | Acanthocarpus preissii [ *
L i | !
l Ll | Mimosaceae |
R | Acacia cuneata * i ’ ,
! o |, rostellifery . I + f
. '. . [ ¥yoporaceae | * [
l‘ ST I{ Erenophila glabra ’ | + !
| l l
e | Myrtaceae | | I
AR | Calothamnus quadrifidus | . l + |
! B | Melaleuca acerosa | + i . J
Lo | M. cardiophylla [ . ! + {
SRR [ M heugelis | . [« ’
! s l | [ l
.contld
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TABLE 2

{continued)

5. Welaleuca/Thomasia/Grevillea Low Shrubland {comtinued)

!

J

| DOMINANT 10 | PRESENT
COMMON WITHIN WITHIN A
SPECIES A STRUCTURAL | STRUCTURAL
COMPONENT COKPONENT
Papilonaceae
Gompholobium tomentosum ! . +
Hardenbergia comptoniana + .
* Medicago polymorpha + .
Templetonia retusa | +
|
Poaceae
* Briza maxima +
Primulaceae
* Anagallis sp. | + i
§ !
Proteaceae |
Dryandra sessilis + | .
D. nivea + | .
Grevillea thelmaniana + .
Petrophile serruriae . +
Restionaceae
Loxocarya sp. + .
Sterculiaceae
Thomasia triphylla + .
Stylidiaceae
Stylidium spp . +
|
Violaceae !
Hybanthus calycinus . +

veseconttd
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TABLE 2 (continued)
6. AcaciafMelaleuca Closed Scrub
i
DORIRANT TO PRESENT |
! COMMON WITHIN WITHIN A
SPECIES A STRUCTURAL | STRUCTURAL
CORPONENT COMPONENT
|
Chenopodiaceae !
fhagodia sp. . *
|
| Euphorbiacea i
| Phyllanthus calycinus i . +
|
Haemodoraceze |
| Conostylis candicans . +
| !
Himosaceae i
Acacia cyanophylla + . |
A. rostellifera I + |
l | l
I Myrtaceae |
| Calothamnus quadrifidus | + |
| Eucalyptus rudis . | +
| Melaleuca acerosa . i + |
| M. cardiofolia | . |
[ M. heugelii | .
l i
Orchidaceaze
Caladenia latifolia +
f
Rhamnaceae i
Spyridiun globulosum . +
i
Santalaceae
Anthobolus sp. . +
| ?

-eeescontid
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TABLE 2

hcacia/Dryandra Tall Shrubland

(continued)

SPECIES

DONINANT TO

CONMON WITHIN
A STRUCTURAL
COMPONENT

PRESENT
KITHIN A
STRUCTURAL
COMPONENT

Asteraceae
* Senecio elegans

Chenopodiaceae
Rhagodia sp.

Geraniaceae
* Geranium molle
* Pelargonium capitatunm

Himosaceae
Acacia cyanophylla
A, cyclops

Hyrtaceae
Calothamnus quadrifidus
Helaleuca acerosa
K. cardioefolia
%. heugelii

Papilonaceae
¥ Medicago polymorpha

Poaceae
* Avena Tatua

Primulaceae
* Anagallis sp.

Prateaceae
Dryandra sessilis
Hakea glabella
Petrophile serruriae

Rhannaceae
Spyridium globulosum

revasConttd
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TABLE 2 (continued)

8. Dryandra/Helaleuca Closed Heath

DOMINANT TO PRESENT
COMMON WITHIN WITHIN &
| SPECIES A STRUCTURAL | STRUCTURAL
| COHPONENT COMPONENT |
| Billeniaceas |
|  Hibbertia hypericoides + .
|
Haemodoraceae f |
Conostylis candicans - | . |
| Hyrtaceae
Helaleuca acerosa | + - |
H. cardiofolia | . +
M. heugelii ! . | +
I
Proteaceae | |
| Dryandra nivea | . I
D. sessilis | .
Petrophile serruriae | +
f |
| Restionaceae |
Loxoncarya sp. + |
|

. Acacia cuneata Closed Heath

| l i
| DOMINANT TO PRESENT
COMMON WITHIN | WITHIN &
SPECIES A STRUCTURAL | STRUCTURAL

l COMPONENT | COMPONENT

Hinosaceae
Acacia cuneata +
A. cyanophylla .

Proteaceae 2
Dryandra sessilis i
| Petrophile serruriae | .

cvesscont’d
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“.:i' jo, Banksia/Xanthorrea Low Open Woodland

TABLE 2 {continued)

l
| DOKINANT TO PRESENT
| COMMON WITHIN | WITHIN A
SPEGIES | A STRUCTURAL | STRUCTURAL |
[ COMPONENT | CONPONENT
Dillenizceae [ |
Hibbertia hypericoides + ,
' l
Haemodoraceae
Conastylis candicans . +
Xantherrea preissii + | .
Proteaceae l
Banksia attenuata + . |
I
11, Threlkeldia/Frankenia Herbland
I I l
| DOMINANT TO | PRESENT !
COMMON WITHIN | WITHIN & |
SPECIES A STRUCTURAL | STRYCTURAL |
COMPONENT | COMPONENT |
' l
i
Chenopodiaceae [ |
Threlkeldia diffusa + I . |
| |
Frankeniaceae ] }
Frankenia paucifolia ] + !
| | [
Myoporaceas | ; I
Tetragonia decurrens ! + . i
| I
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VEGETATION UNITS

Acacia cuneata closed heath

Dryandra/¥elaleuca closed heath

Banksia/Xanthorrea low open weodland

Melaleuca/Thomasia/Grevillea low
shrubland

Clearia/felaleucs low opern shrubland

[]
e e el
[ -]
£

Acacia/Melaleuca closed scrub

Heavily cleareg

Acacia/Dryandra tall shrubland

01ear%i/SpiniFex/Tetragonium low

shrubland and Tﬂéarla/Melaleuca/
Acacia/Santalum open heEeh

°

120 m

S
5
m &

AR Y- -

Figure 8: Map of vegetation units, Quinns Rock.
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1. SUMMAR....

Remnant vegetation and flora of the Quinns Rocks area, bounded by Pipidinny Road,
Burns Beach Road and Wanneroo Road, are described. major vegetation communities are
mapped, and their conservation significance is assessed.

Acerial photography was used to identify major vegetation communities, and gmuna
truthing together with information from prévious studies in small sections of the study
area, were synthesised to formulate vegetation descriptions and maps. Vegetation
communities include two Strand communities, six Quindalup communities, six

Spearwood communities, and one Herdsman community .

A total of 473 species representing 255 genera and 77 families of vascular plants are
recorded, At least one species of Declared Rare Flora, five priority species, and 23 other
significant taxa occur in the study. Introduced species total 89. The flora list was
compiled from previous studies in most represeniative sections of the study area, but as

these studies do not cover the entire study area, the list is likely to be incomplete.

Large areas of remnant vegetation exist in the study area, which are representative of
communities within the Quindalup and Cottesloe — Central and South vegetation
complexes of Heddle {1980). The remnants have high conservation value due to the high
levet of clearing of these vegetation complexes and their lack of reservation for
conservation throughout their original range, particularly in the Perth Metropolitan Area.
Remnants in the study area represent an opportunity to add substantia} areas to the
conservation estate that have the potential to maintain sustainable ecosystems. They are
generaily in good to very good condition and are relatively large with low border to area

ratios. They also provide linkages to other conservation areas adjacent to the study area,

Mugch is still unknown abeut the Swan Coastal Plain vegetation and flora. Integration of
conservation with planning for urban development in the area is vital in order to preserve

the natural values of the area for future generations.



2. INTRODUCTION
2.1 Background

This report forms a part of the "Quinns Rocks Remnant Vegetation Study’ undertaken by
the Quinns Rocks Environmental Group and funded through the National Landcare

rogram’s “Save The Bush’ community grants.
p-l -

The aim of the overall study is to map and describe remnant vegetation in the Quinns
Rocks area, and to document changes in vegetation cover that have occurred over time,

The purpose is to identify issues, opportunities and strategies for its conservation.

This report documents the remnant vegetation. The major vegetation communities are
mapped and described, the flora is listed and described, and an assessment is made of the

conservation significance of the remnant vegetation,

The definition of ‘remnant vegetation” can be equated o that of ‘bushland’ which is
described by Keighery & Gray (1993, p.21) as “... land on which there is vegetation
which is either a remainder of the natural vegetation of the land, or, if aftered, is stil}

representative of the structure and flonistics of the natural vegetation.”

Clearing for urban development is having a significant impact on the natural values of the
area. [t is hoped that this study will provide a better basis for sound land use planning,
helping to integrate the conservation of biological diversity into planning and
development of the area. [t is also envisaged that the project will provide a useful case

study for other community groups interested in protecting biclogical diversity.
2.2 The study area

The study area lies within the City of Wanneroo on the western margin of the Swan

Coastal Plain, Western: Australia. It encompasses over 5,000 hectares of fand bounded by
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Figure 1. Location of study area: Quinns Rock area

{Pipidinny to Burns Beach Road, west of Wanneroo Road)




the Indian Gceanin - west, Wanneroo Road in the east, Pipidinny Road in the north

and Bums Beach Road in the south {see Figure 1),

Substantial areas of the remaining bush are planned for urban developrment {Depariment
of Planning and Urban Development, 1992). Areas reserved for parks and recreation
include Neerabup National Park, which runs north-south, west of Wanneroo Road, and
the coastal strip, from the beach to up 1o 1km inland. The other major land use is urban.
There are also several small holdings under market gardening along the eastern edge of

the study area.

Apart from land reserved for public use, the tenure of the remainder is freenold with most

areas of remnant vegetation owned by private developers, Landcorp or Homeswest,

The study area includes parts of the System 6 areas M2, M3 and M6, recommended for
reservation for conservation and public amenity (Environrental Protection Authority,
1933). Approximately half of M2 (the coastal strip from Two Rocks to Burns Beach) is
within the study area. Beonaddy Swamp in the north-east comer of the study area forms
part of M3 {Yanchep National Park). M6 {Neerabup National Park) and proposed

additions, lie almost entirely within the study area.

The condition of remnant bushland varies from peor to very good, aithough mugch is in
good to very good condition (see Appendix I for Condition Rating Scale). Condition
depends largely on the level of disturbance. Disturbances include grazing, use of four-
wheel drive and off-read vehicles, rubbish dumping, fire, feral animals (particularly
rabbits), clearing for urban development, agriculture and road building. Surrounding land

uses also influence condition,

s



3. PHYSICAL ENVIRONMENT

Vegetation communities present at any site are greatly influenced by a range and

combination of charactenistics of the physical environment.

31 Geology, Geomorphology, Soils and Topography

The dominant geelogical/geomorphological features of the study area are the Quindalup
Dune {Holocene Safety Bay Sand) system of the western side which overlies the older
Spearwood Dune (Pleistocene Tamala Limestone) system exposed on the eastern side.

Both systems are derived from aeolian deposits (Churchward & McArthur, 1980).

The Quindalup system forms a discontinuous strip of beach ridges and parabolic dunes
along the south-west coast of Western Australia. In the study area its width varies, it
extends infand up to 3.8km at one point in the rorth, but for 1.5km south of Quinns
Rocks and at Bums Beach it discomtinues, and here the Tamala limestone is exposed at
the coast {(Churchward & McArthur, 1980).

The dunes of the Quindalup system can be classified according to age: Q1 dunes are the
oldest and generally occur furthest intand, followed by Q2 and Q3 dunes, with the
youngest Q4 dunes occurring along the imrmediate coastline, The soils of the Quindalup
dunes comprise white calcareous sands, and each age is differentiated by steepness,
relief, organic matter accumulation in the upper layer, cementation in the lower layers,
and vegetation associations. The Q1 dunes are the least steep with the lowest relief, have
the greatest accumulation of organic matter, and greatest cementation. There s little
differentiation of the coastal heath vegetation associations between Q1, Q2 and Q3 dunes,
but Q4 dune vegetation is distinct and tvpified by pioneer species able to tolerate the
harsh conditions ciosest to the coast (McAsthur & Bartle, 1930).

The more extensive Spearwood system is found generally 1o the east of the Quindalup

system. [t is charactenised by grey-brown surface sand over yellow sand over Tamala

limestone. Sand depth varies, with a maximum of 2m, and the limestone is otter: exposed,
at the surface. Where this system extends to the coast, exposed limestone forms low cliffs
(McArthur & Bartle, 1980). The deeper soils of the Spearwood system support
Fucalyptus and Bunksia open forests and woodlands, and the shallower soils support
heath communities. '
The system is sub-divided into Karrakatia and Cottesloe soiis‘with the former having
deep yellow sands, and the jatter shaltower sands with much exposed limestone
{Churchward & McArthur, 1980}, In the study area Cottesloe soils dominate, and only a

small area in the south-east corner is coverad by the Karrakatta soil,

Other important features of the study area are three smal! wettands. Beonaddy Swamp in
the north-eastern comner of the study area, and the un-named wetland in the south-castern
corner (an extension of the Lake Jeondalup wetland chain, identified as “Joondalup,
North” by Amold, 1990), are part of the Herdsman unit which are described by
Churchward & McArthur (1980) as “peaty swamps”. Hilt et al. (1996) describes them as
“sumplands” (seasonally inundated basins). Beonaddy Swamp is 45% undisturbed or
vegetated, and the Joondalup North wetland is 86% undisturbed or vegetated (Hill etal,,
1996). Karli Spring is a smali wetland in the Quindalup Dune system approximately

100m from the beach in the northemn section of the study area.

Topographically the study area ranges in height from sea level at the beach, to 75m in the
south-eastern comer. Typically, the paraltel dunes rise steeply from the beach 1o 10 or

20m, with the parabolic dune crests reaching up to 50m. Beyond the dunes the landscape
is gently undulating, rising gradually from 15 to 20 m in the central-west to 45 to 55m in

the east (Department of Land Administration, 1987).
3.2 Climate

The study area has a Mediterranean climate with hot dry summers and reliabte winter

ramfall. Annual caimfall is approximately 625 - 750mm. Strong south-westerly winds in

o



suminer have the potential to cause blowouts of sparsely vegetated dunes (Trudgen &
Keighery, 1990).

4. LITERATURE REVIEW

Heddie et al. {1980) mapped vegetation complexes in'relation 1o landforms, soils and
climatic conditions. Each complex is described in terms of projected foliage cover and
height of dominant lifg-forms and species, and understorey species composition. The
main vegetation complexes represented in the study area are Quindalup and Couesloe -
Central 2nd South. Karrakatta — Central and South and Herdsman complexes are

represented to a minor extent.

The Quindatup system extends from Dongara in the north to Geographe Bay in the south
{Semeniuk et al, 1989). The original exient of the Cottesioe ~ Central and South complex
was a discontinuous strip from 13km north of Lake Pinjar (west of the study area) to
Lake Preston (south of Mandurah) (Trudgen, 1996).

The Quindalup system is by no means uniform in terms of geomorphelogy and
vegetation throughout its rarge. Semeniuk et al. (1989) recognised variation from aorth
to south, and divided the system into 5 sectors based on distinct associations of
geomorphic units and vegetation habitats (due to different sedimentological, geomorphic,
climatic and other edaphic factors). The sector within which our study area lies is

Whitfords to Lancelin.

Griffin (1993), i 2 flodstic study of the Quindalup dunes between the Swan and Irwin
Rivers, recognised floristic variation north-south attributable to variation in Pleistocene
deposits and on this basis he divided the system into sectors. The sector, within which our
study area lies, coincides with that of Semeniuk et al. (1989). Within sectors, vegetation
composition also varied whick he related primarily to vartation in landforms with other
factors being proximity to the coast, time since colonisation, geology and soils.

In a later study, Griffin & Trudgen (1994) divided this sector into sub-sectors based on
this within sector variation. OQur study area les within two of these sub-sectors, Moore

River to Quinns Rocks, and Quinas Rocks 10 Whitfords.



Trudgen {1996} assessed the conservation values of remnant vegetation  1in the Vegetation classifications used in these surveys ditfer in the level of detail of
context of Heddle’s classification for the whole of the City of Wanneroo. The City has descriptions. They provide useful information on the flora and vegetation but are
extensive and significant remnants which are important for conservation in a regional . incomplete in their coverage of the study area.

context. Recommendations were based on vegetation condition, the conservation status of

complexes (including extent of clearing and adequacy of representation in reserves), and '

potential to connect remnants and existing conservation areas.

Recommendations were made to reserve much of the remnant vegetation in our study
area as representative examples of vegetation complexes and transitions between
complexes. Linkages between the coast, Neerabup National Park and Yanchep National

Park were also recommended for reservation.

Gibson et al. {1994) took a different approach in studying the vegetation of the Swan

Coastai Piain. Their concept of floristic community types was highly correlated to T e . ]
; : » é)/‘/""-fi /é-.fm i V f’ é; Sl = c—é"’_ \Q ;‘2—: EEC N
seasonal moisture regimes and geomorphology, but poorly cormrelated to Heddle’s e Jne. FFe 7
vegetation complexes. It is difficult to determine precisely which floristic community Ot Fmt ot e ; - Alee b /&
4
types ocour in our study area because of differences in methodology between the Swan Aaa/\, G g & wt - - (/QA >
. alle o ,
Coastal Plain study and this study. Their descriptions are based on very detailed and site St S Sl I PO Vs ﬁ e /C)DO - fi)
: <t 3 AR i .
specific data, whereas this study, which takes a broader, generaiised approach in be | Fascrsenl 7TSL =
| — - - -
describing the vegetation communities. //'/O s i - A Aoz J‘A/G, ém«: 7( ) Fang
I R oo N7 7 e
The flora and vegetation of various sections of the study area have been mapped and/or J j Ko p? %’ Ty U e,
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described by several authors. Surveys by Keighery et al. (1996) and Mattiske (1990) p i
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Other surveys were in the westem section. Between Burns Beach and Mindarie surveys v/
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surveved by the Quinns Rocks Environmental Group (David Wake, QREG, pers, comm.)



5+ MAPPING AND DESCRIPTION OF THE VEGETATION AND FLORA
5.1 Methods
5.1.1 Vegetation mapping and description

The vegetation maps were compiled from interpretation of aerial photography augmented
with ground truthing and synthesis of information on vegetation maps from previous

studies.

The aerial phowographs used were | : 20,000 colour photographs taken for the
Department of Land Administration on 6 January 1995 (WA3490 Metro Regiona3 Area).
A photo mosaic was compiled and the major vegetation communities were traced.
Ground truthing was concentrated on easily accessible public land, and consequently
assessment of the vegetation in large sections of the map relied on photo interpretation
based on this ground truthing, The final maps produced here are reduced to

approximately 1 : 22,500

Some parts of the study area had been previousty mapped by Halpern Glick Maunsell
(1995); Hames Sharley Australia (1992); Keighery, Keighery and Gibson (1996); Kinhill
Stearns (1983); LeProvost Environmental Consultants (1990); and Robinson (1995).

These were used to aid photo interpretation.

The vegetation descriptions are based on observations magle when ground truthing and
synthests of information from the above mentioned studies. The vegetation structural
classification system used follows Keighery {1994) which was developed during floristic

surveys on the Swan Coastal Plain (see Appendix 2).

5.1.2  Flera desc.rs-paion

The flora list was compiied from previous flora surveys in various sections of the study
area. These surveys were Keighery et al, (1996}, Mattiske (1990, Keighery (1991,

Robinson (1995}, and Trudgen & Keighery (1990). No detaited surveys were found for
the wetlands, but dominant species were given by Amold {1990) for the two Herdsman

complex wetlands.
52 Limitations of the study
5.2.1  Vegetation mapping and description

Due to limited resouzces and the large area covered by the project, some degree of

generalisation is unavoidable in the vegetation maps and vegetation descriptions.

The scale of the maps (approximately 1 : 22,500) inevitably results in some loss of detail
and precision in identifying communities. One consequence of scale limitations is that the
narrow belt of coastal communities from the strand to the first stabilised dune, cannot be
mapped, although the vegetation has been described in section 5.2. These communities
are Cakile maritima Very Open Herbland, Spirnifex hirsurus:S. longifolius Grassland, and

Scaevola crassifolia Low Heath.

Small remnants {usually under | hectare) occur on some residential lots and public land,

particularly ir: the Quinns Rocks townsite. These also were not mapped.

The use of aerial photography in composing a photo mosaic also results in some
dstortion. The vegetation maps should therefore be used with a depree of caution in this

regard.

The aenal photographs were taken in 1993, two yvears before this study (in early 1997).

and changes in tand use and to remnant vegetation have since occurred. Some remnants



have been cleared for urban development and known changes have bee corporated
into the vegetation maps. Other changes may have occurred due to the natural dynamic
processes in remnants, or due to disturbances such as fire and grazing. These may affect
the structure, floristics and condition of remnants. The maps have incorporated these

changes where known,
52,2  Fiora description

revious studies from which the flora list is derived, do not cover the entire study area
and therefore the list is likely to be incomplete. In particuiar, species occurring in the
Herdsman Complex are likely to be under-represented as no previous detailed studies

were found for these wetlands.

6. VEGe FTATION DESCRIPTION
6.1 General description of the study area

The coastal foredunes are very steep along the much of the stydy area. Outcrops of

limestone, forming low cliffs, also occur at a few locations along the coast.
1

Beyond the foredunes the Quindalup communities occur on dunes of various ages with
the older Q1, Q2 and Q3 dunes landward of the youngest Q4 dunes. There are some large

blowouts and several smaller ones close to the coast.

The mosaic of Spearwood communities generally occur east of the Quindaiup
communities. These comprise mainly of Cottesloe - Centrat and South Vegetation
Complexes. There is alse a small area of Karrakatta - Central and South Complex in the

south-eastern corner of the study area (Trudgen, 1996).

Two small areas of the Herdsman Vegetation Complex occur in the north-eastern corner,

and the south-eastern corner (Trudgen, 1996).
6.2 Detailed description

Most of the following vegetation communities are mapped on Figures 3,4 and 5 (a
legend for these maps is given in Figure 2). Those communities not mapped (due to

limitations of scale) are notated in the text.

Areas'on the maps marked urban (U}, pasture (P) oz cleared (C) are generaliy devoid of
any native vegetation. {Some small patches occur in places but because of scale
limitations, these could not be mapped.) Those marked as highly disturbed ($7) are all
within the Spearwood system and generally have some remnant native overstorey

species.



6.2.1  Strand vegetation communities

Cakile maritimg Very Open Herbland (not mapped)
This narrow belt of strand vegetation occurs on low foredunes or beachridges seaward of

the first stabilised (or partly stabilised ) dune. Spinifex spp. are also be found here.

Spinifex hirsutus/S. longifolius Grassland (not mapped)
Oceurs on the beach side of the first stabilised dune. The introduced Ammophila arenaria

15 also found on the dunes.

6.2.2  Quindalup vegetation communities

Blowouts (Q1)

There are two large blowouts south of Mindarie and several other smaller ones. They are
very sparsely vegetated by Spinifex sp. or Lepidosperma gladiatum with Scaevola
crassifolia, Isolepis nodesa, Carpobrotus sp. and the introduced Trachyandra divaricata

or: the blowout ridges. In places Olearia axiflaris and Spyridium globulosum occur.

Scaevolg crassifolia Low Heath (Q2) (not mapped)

This community is found on the white sand of the youngest dunes (the foredunes and
primary dunes, classified as Q4 dunes by McArthur & Bartle {1980)), and merges with
Spinifex sp. Grassland at the top of the first dune system.

Apart from O. axillaris, other common species are Lepidosperma gladiatum, Isolepis
nodosa, Acrotriche cordata, Hemiundra pungens, Rhagodia baccatu, Conostylis
candfcans, Leucophyta brownii, Acanthocarpus preissii, Leucopogon parviflorus, and the
introduced species Tetragonia decumbens, Pelargonium capitatum, Trachvandru
divaricatu and Lugarus ovatus, Larger shrubs (but sually less than m) are scattered in
the swales: these include Olvariy uxilluris, Exocarpus sparieus, Acacia lusiocurpa,

Acacia cyclops, and Spyridium globulosion,

Qleuria ayilluris Open Heath (Q3)

Occurs on the white to grey, calcareous sand of the older, steep to undulating Q1, Q2 and
(33 dunes.

There are significant amounts of other shrubs, particularly Spvridium globulosum which
dominates in some areas. Other common shrub species are Acaciy saligna, A. ro.vréf!.fe:—a,
A cochlearts, A cvelops, Suntalum acuminatum, Calothamnus quadrifidus, and
Myoporum insulare. Many of the larger shrubs, particularly 4cacia spp. are found on the
deeper soils of sheltered swales. The lower layer is often dominated by Lomandra
maritima, with other common species Rhagodia baccata, Melaleuca ucerosa,
Acanthocarpus preissii, Desmocludus flexvosus, and many others. Single trees of
Eucalyptus gomphocephala (tuart) are found occasionaily in the swales with several trees

forming a small woodland very rarely.

'Density of the vegetation is highly variable with total cover varying from 30% in exposed

sites on dune ridges, and up to 100% in the sheltered sites,

Melaleuca acerpsa Aeacia lasiocarpa Closed Low Heath over Lomandra maritima -
Herbland (Q4)
Occurs ot the white to grey, calcareous sand of the older, steep to undulating Q1, Q2 and

Q3 dunes.

This community varies in the mix of dominants present. L. maritima and M, ccerosa are
single dominants in some areas such as north of Burns Beach and north of Quinns Rocks,

while M ceerosa and A. lasiocarpa are co-dominants south of Pipidinny Road.

Other commeon species are Acunthocarpus preissii, Rhagodia bacceie, Phvilaniiuy
calveinus, Conostylis candicans, Hemiandra pungens, Desmocludus flexuosus,

Lepidosperma squamatunr and the introduced Pelargonium capitutun. Acacia saligna is



also commen in small stands or single shrubs. Fucalyprus gomphocey. ' tis found
occasionally on the lower dune slopes and in the swales.

The density of the vegetation is variable, often covering only 50% of the ground. There 1s
much evidence of fire immediately south of Mindarie Keys. Indicators of this inciude the
bumt remains of many shrubs, the fairly common occurrence of Anthoceris fittorea
{fireweeds™), and low Acacia saligna shrubs (less than 8.5m). A high level of weed

invasion in some areas may also be indicative of frequent fires,

Acecia rostellifera Heath and Serub (Q3)

Occurs commonty in the shelter and deeper soils between dune ridges.

The structure of this community varies from Closed Heath and Tall Scrub to Open Heath.
Where it occurs as Closed Heath and Tall Scrub there is little understorey in the dense
thickets. Some stands show evidence of fire with the dead stems protruding above the
shrubs that have apparently resprouted from suckers. It is expected that Low Heath would

mature into Heath 1o the absence of fire.

Closed Sedgeland (Q6}

This community refers to Karli Spring, a small wetland behind the paraliel dunes between

Quinns Rocks and Pipidinny Road. The dominant species is Lepidosperma gladiatum
(David Wake, QREG, pers. comm. ). No other studies were found for the spring.

6.2.3  Spearwood vegetation communities

Banksia attenuara B. menziesii Low Woodland (S1)

Cceurs in flat to undulating areas on grey over yellow sand.

B attenuata 1s the dominant species with 5. menziesti less comman, Nuavesia floriburick,
Fucalvpius.gomphocephalu, F, todiiuna and Affocasvaring fraseriana are also found
occasionally. The tatler understorey dominants are Nanthorrhoeu preissii and

Macrozama riedlen The lewer laver is very variable in species present, and in density of

cover. In some ocations the layer is very dense, and in others, bare ground is dotted with

rabbit burrows.

Fucalypius marginatg Open Forest and Woodland over Banksia uttenuata Low
Woodland {S2)

¥
Occurs generally east of the Connolly Drive alignment on grey over yeliow sand.

The presence and density of L. marginara and B. attenuata varies in this community.
Other important overstorey species include Corymbia calophylla (previously £
calophyila), E. tedtiuna and B. menziesii. On higher ground, particularly along the
western side of the Wanneroo Road alignment, & marginata’C. calophylle Open Forest

merges into E. gomphocephala Woedland.

Common species in the Banksia layer include Alocasuarina fraseriana and B. grandis,
and B. iicifolia and B. littoralis occur occasionally. The next layer is dominated by
Xanthorrivea preissii and Macrozamia riedlei. Commorn understorey species are

Hibbertia hypericoides, Petrophile sp., Hakea spp., and Mesomelaena stygia.

Eucalvprus gomphocephala Woodland (83)

Occurs on grey over yellow sand over limestone, usually on rises where the sand is

shallow.

Between the Tamala Park Landfili Site and the Connolly Drive alignment, in the south of
the study area, this community has an understorey of Banksia attenuata, Xanthorrivea

preissii and introduced grasses. This area has obvicusly been subject to grazing.

In the castern portion of the study area £. gomphocephala Woodland is associated with
Dryundra sessdis Heath on the higher ground, and merges with £ marginata Corymbia
cafopindla ForestyWoodland down the slopes. [tis generally in much better condition
aithough there are some degraded areas outside the boundary of Neerabup Nationat Park,

which have few native understorey species.



Limestone Heath {54)

Oeccurs on limestone ridges on shallow grey over yellow sand, commonly with exposed
rock.

This vegetation community is very variable. The most commen domirant species is
Dryandra sessilis which often occurs in dense monotypic stands, but other cominonly
occurring co-dominant species are Xanthorrhoea preissii, Melaleuca huegelii, Acacia
truncata and M. cardiophyila. The laiter two species also form dense stands with littie or

no D sessilis present.

Known locations of substantial aseas of Melaleuca cardiophyila Heath are; adjacent to
the large blowout north of Bums Beach; in the large remnant near Mindarie Keys; and

close to the coast approximately 1.5km north of Quinns Rocks.

Irn the eastern section of the study area, D. sessilis Heath is found in association with
Eucalyptus gomphocephala which forms a woodland arcund the perimeter, and

sometimes irees are scattered through the heath.

Other common species of this community are Acacia saligna, A. pulchella, Calothamnus

quadrifidus, Hakea trifurcata, H. prostrata, Hibbertia hypericoides and M. aceresa.

4. pulchella occurs where D. sessilis is less than 1m. These areas have obviously been
subject to a fairly recent fire. The structural classification of this association varies
according to the time since the last fire. In some areas D. sessilis is less than 0.5m (Low
Heath), and in others it is over 2m (Closed Tall Scrub), The latter is presumably the
climax community. Height may also be determined by degree of exposure 1o winds from

the ocean.

Xanthorrhpea preissii Shrubland (853

Occurs in the central eastern section of the study area on grey over yellow sand.

Commaon understerey shrubs include Hibbertia hypericoides. Keigherv et al. (1996)
recorded Hukew irifurcata, Calothamnus quadrifidus, Melaleuce ucerosa, Dryandyu
sexsilis, Conostylis aculeaty, Mesomelaena pseudostygia and Desmocladus Hexuosus for

this vegetation association.

Eucalvprus foecunda E. petrensis Closed Mailee (S6)

The only known area of this community large enough to be mapped occurs west of
Marmion Avenue in the southern section of the siudy area. It is associated with a
Limestone Heath community. There are other areas of this community, but due to the

limitations of this study, their locations couid not be confirmed.

Highly Disturbed Areas {(S7)

These areas generally oceur in the central section of the study area. They have been
subject to grazing to the extent that the understorey consists almost entirely of introduced
grasses, with very few or no native species. The trees and shrubs of the overstorey oceur
as either isolated or scattered individuals, or small to large stands, Species include
Lucalyprus marginata, E. todtiana, E. gomphocephala, Corymbia calophylla, Banksia

spp. and Xanthorrfoea preissii.
6.24  lerdsman vegetation communities

Melaleuca rhapiophvila Low Qpen to Closed Forest {H1)

This is the dominant fringing community of Beonaddy Swamp in the north-east, and the
Joendalup North wetland in the south-gast. Other important species at both wetlands are
Eucalyptus rudis with Typha sp. occurring in dense stands in disturbed arcas. Some

Melutenca laterinig occurs at the Joondalup North wetland, and M. presssiany, a species



uncharacteristic of the Spearwood system, occurs to the south of the we...ad (Amold,
1590},
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7. - FL« . DESCRIPTION
7.1 General description

A total of 475 species representing 255 genera and 77 tamilies of vascular plants were
recorded. Introduced (weed} species total 89. A flora list is given in Appendix 3.

The most species rich families are Proteaceae (29 natives), Myrtaceae (27 natives),
Asteraceae (27 native and 12 weed species), Cyperaceae {25 natives), Orchidaceae (25
natives), Papilionaceae (23 natives, 12 weeds), Epacridaceae (16 natives), and Poaceae

(13 natives, 22 weeds).

Families with the most weed species are Poaceae (22 species), Asteraceae (12), and

Papilionaceae (12),
7.2 Significant Taxa
7.2.1  Declared Rare and Priority Taxa

At least one species of Declared Rare Flora (DRF) and five priority (poorly known)
species listed by Atkins (1996), occur in the study area. DRF have special protection
under the Wildlife Conservation Act 1950 and cannot be harvested, injured tn any way, or
destro‘yed without written permission from the Minister for CALM, Priority (P) species
are taxa that are poosly known and require further survey to determine their conservation

status, or are rare but not threatened and require monitoring,

Eucalyptus argutifolia (Myrtaceae) - DRF
Small stands of this rare mallee species occur at the southern end of its range in the study

area. It extends north only as far as Seabird (Keighery, 1992).



Lepidium pseudohyssopifolium (Brassicaceae) - P1
This herb occurs on limestone surfaces and has only been found in Western Australiz on

the Nuliabor and the Swan Coastal Plain {Keighery et al., 1996).

Hibbertia spicata subsp. leprotheca (Dillenaceae} - P3
This is endemic to Tamalz Limestone ridges between Yalgorup and Wedge Island
{Keighery et al., 1996).

Conostylis paucifiora subsp. euryhipis {Haemodoraceae} - P3
This is found only on the Quindalup dunes between the northem part of the study area
and Cervantes (Trudgen & Keighery, 1990).

Jacksonia sericea {Papilionaceae) - P3
This species is at the rorthern end of its range in the study area, in Neerabup National
Park (Keighery et al,, 1996).

Stylidium maritima ms (Stylidiaceae) - P3
Although locally common, there of few populations of this species and much of its

habitat has been cleared or degraded {Keighery et al,, 1996).
722 Other significant taxa

Other significant taxa include species that: are at the end of their range or close to it in the
study area; occur as disjunct populations in the study area; are poorly knewn or
uncominon species but not listed by CALM as rare: are undescribed; or are endemic to

the Swan Coasial Plain.

Laxmunnia sessiliflora subsp. australis (Anthericaceae)
This is a widespread species but the southem end of its range on the Swan Coastal Plain

is in the north of the study area (Trudgen & Keighery, 1990},

'

hatd

Leptorhvnchos sea, s { Asteraceae)

This ts locally common on the Quindalup Q2 and Q3 dunes in the north of the study area,
and although it is widespread it is poorly collected and may be uncommon (Trudgen &
Keighery, 1990).

Sonchus megalocarpa { Asteraceae)

The northern most popuiation of this species is on blowout ridges in the south of the
study area. It is the only known mainland population north of Bunbury. It aiso oceurs on
Garden Island (Keighery, 1991),

Allocasuiaring lehmanniana (Casuarinaceae)
This once cornmon Quindalup dune species is not well known in reserves (Keighery,
19913, -

Cyatochaeta avenacea (Cyperaceae) ~ o T mt,  ep i, z“ A_' el o g
Thus sedge occurs along the coast to Fitzgerald River %nal Park but the northern end

of its range is close to the study area (Gibson et al., 1994).

Schoenus latitans (Cyperaceae)

A sedge at the southern end of its range close to the study area (Gibson et al., 1994).
LneSThngs & Aslbopms O

Astroloma microcalyx (Epacn'daceae)-

This is a limestone endemic species only occurring on the Swan Coastal Plain (Keighery

et al,, 1996).

Lechenauliia linarivides (Goodenaceae)
This shrub extends to Dirk Hartog Island and infand to Mingenew but the southem end of

its range is near Perth (Marchant et al., 1987),



Crvrostemon ramudosus {Gyrostemonaceae)

This smalt tree is widespread in drier parts of Australia but it is uncommon in the
Metropolitan Region and Perth is the southern end of its range on the Swan Coastal Plain
(Powell, 1990).

Conustvlis teretifoliv subsp. planescens {Haemodoraceae)
This uncommon Bunksia Woodland species is at the southern end of its range in the study
area {Trudgen & Keighery, 1990).

Hemiundra pungens (Lamiaceae)
A dune form of this widespread species found in the study area, only occurs from

Wanneroo 1o Seabird (Keighery et al., 1996),

Baeckea robusta (Myrtaceae)

The southern end of this species’ range is close to the study area (Gibson et al., 1994).

Leptospermum spinescens {Myrtaceae)
This shrub is at the southern end of its coastal range at Perth. Outside the Perth Region its

leaves are often shortér and broader (Marchant et al., 1987).

Melaleuca cardiophylla (Myriaceae)
Low dense shrublands of this species are not well conserved on the Swan Coastal Plain

{Keighery, 1992), and the southern end of its range is at Bold Park (Gibson et al,, 1994),

Jacksonia stricta (Papilionaceae)
This near coastal shrub it at the southern end of its range in or close to the study area. it

extends north to Eneabba (Marchant et al., 1987).

Nemcia retici. {Papilionaceae}

The coastal form of this species extends from the study area (Burns Beach) to
Northamptor and is not known in any conservation reserves south of Nambung (Gibson
etal, 1994).

Bilturdwera varifolia (Pittosporaceae) !

This twining shrub occurs only occasionally on the Swan Ceastal Plain and the nonthern

end of its range is close to the study area (Marchant et al., 1987).

Persoonia comata {Proteaceae)
This is at the southern end of its range in the north of the study area {Trudgen &
Keighery, 1990).

Petrophile aff. brevifolia (Proteaceae)}
This undescribed species occurs only on the Swan Coastal Plain (Trudgen & Keighery,
1590).

Petrophile aff. serruriae (Proteaceae)
An undescribed species of the Swan Coastal Plain between Perth and Geraldten (Trudgen
& Keighery, 1990).

Veronica aff. calycing (Scrophulariaceae)

This Quindalup dune species is known only from Atkimos and Yalgorup. Its favoured
habitat type has mostly been degraded by grazing or cleared, and consequently it is
uncommon and may be rare. It is probably V. stolonifera described from Fremantle
{Gibson et al., 1994).

Srvtidinm aff. repens (Stylidiaceae)
The southern most locality of this undescribed species oceurs near the coast in the north

of the study area (Trudgen & Keighery, 1990).



Pimglea rosea (Thymelacaceae)
This shrub occurs near the coast {Marchant et 2], 1987), and is at the northern end of its
range close to the study area at Lake Pinjar (Gibson et al., 1994),

fa/\éu_r;/\j

8. CONSER+..TTON SIGNIFICANCE
8.1 The values of remnant vegetation
The values attached to remnant vegetation, or bushlard, are many.

The conservation value of bushiand lies in the need 1o conserve representative samiples of

all species and communities both commeon and rare, and to preserve natural processes that

maintain the biosphere i whick we live_Such processes are outline in the State Planning

Strategy Discussion Paper on Environmental Issues (in Keighery & Gray, 1993}, These
_ wtrategy Discussion Paps

include maintaining water cycles, regulating climate, protecting soil, nutrient cyeling,
regulating insect populations, providing renewable resources, protecting species and

gsneﬁc diversity, and providing habitat for pollinators of agricultural crops.

All bushland has an intrinsic value. Whether species are common or rare, they are part of
the unique and diverse flora of Western Australia which is part of our heritage. The
aesthetic values of bushland provide us with a source of artistic inspiration and a sense of

place and of well-being. Bushiand also provides places for active and passive recreation.

Bushland is an educational resource enabling students to observe and understand how
organisms function and how natural processes work and contribute to our own survival,
There is still many aspects of our natural environment to be studied and documented.
Remnant bushland provides an opportunity to increase our scientific knowledge at all
tevels of study and gain a greater understanding of how to manage our hatural resources

for the benefit of present and future generations.

The economic value of bushland includes its” potential to atiract tourists who come to see
Western Australia’s famous wildfiowers. Other economic benefits are protection from
land and water supply degradation associated with clearing native vegetation, and as a
potential genetic resource for agricultural crops. the cut flower and nursery industries, or

chemical compounds with medicinat or other industrial uses.



By conserving remnant bush, we are not only preserving biodiversity and natural

processes (which also impiies conserving fauna and their habitats, and geomorphological
features and processes), but by default are also preserving 21t other values. Assessment of
conservation value or significance will therefore will fecus on the biological values of the

vegetation.
8.2 Criteria for assessing conservation value

Criteria adopted here for assessing conservation value are similar to those used by other

authors, such as Trudgen (1996). They are as follows:
1. The value of vegetation in a regional context.

This refers to wheze the remnant occurs in the overall distribution of the vegetation type,

how it varies throughout its range and how well this variation is represented in reserves.
2. The potentiat for maintaining sustainable ecosystems.

This refers to the conditions required to allow ecosystem processes to continue
functioning in the long-term in order to retain the integrity of the remnant. Factors to be
considered include the size and shape of reserves, external influences, connectivity,

duplication of reserves, and the condition of the vegetation.

B

3. The signmificance of flora present.

This refers to the diversity of flora, and the presence of Declared Rare Flota (DRF),
Priority species {poorly known and geographically restricted taxa), species at their range

ends, and isolated populations of species.

8.3 Assessment of conservation value

The map of remnant vegetation in the study area (Figure 6) shows relatively large areas

on both the Quindalup and Spearwoed systems remaining.

8.3.1  Value of vegetation in a regional context ‘

8.3.1.1 Extent, variation and reservation of the Quindalup system

The Quindalup system extends from Dongara to Geographe Bay. Semeniuk et al. (1989),
Griffin (1993), and Griffin & Trudgen {1994) discuss the reservation status of the
Quindalup system and draw the same conclusion: that the variation within the system is
inadequately represented in reserves berween Lancelin and Whitfords, The narrow
coastal reserves of the sector in the Perth Metropolitan Area, only preserves the seaward

parts of the system.

Given that very lirtle of the Quindalup svstem is reserved in this sector, and that the entire
width of the system s still largely intact in the study area, the remnant vegetation has a

very significant conservation value.

Karli Spring is currently under review by CALM as a possible “Critically Endangered
Ecological Community” (Vzl English, CALM, pers. comm.).

8.3.1.2 Extent, variation and reservation of the Spearwood system

The variation found within the Quindalup syster is also likely to occur in the Spearwood
system (Trudgen, 1996). The diverse flora of this system was once extensive and escaped
clearing beczuse the poor sandy soils were little use for agriculture. However as
urbanisation expands plant communities, such as Bunksiz Woodtands, are fast

disappearing (Keighery & Gray, 1993).
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With onty 20-30% of the original area of Cottesloe — Central and Soutw. .cmaining (the
largest portion being north of the Swan River), and only §% represented in reserves
(Trudgen, 1996), the section found in the study area has a very significant conservation

value.

This view is supported by Keighery et al. {1996, p.81) in & study of the floristics of
Neerabup National Park. They conclude that the Park is 2 ... very significant regional
conservation area” due in part to its .., relatively large areas of the regional floristic .

community types typical of the Spearwood Dunes.”

8.3.1.3 Extent and reservation of the Herdsman unit

Trudgen (1996) estimates that onty 20-30% of this unit is extant in the Perth Metropolitan
Area, and of the original distribution only 5-10% is represented ia reserves. Both
wetlands in the study area therefore have significant conservation value because of the
high level of clearing of this unit despite being in only poor to good cendition, The
Joondalup North wetland in the south-east has particularly significant value because it
occurs in a transition zone between Cottesloe - Centrat and South and Karrakatta —
Central and South vegetation complexes. It is subject to the Environmental Protection

{Swan Coastal Plain Lakes) Policy (Hill et al., 1596).

8.3.1.4 Vegetation transitions and combination of vegetation complexes

The ecotones or transition areas between the Quindaiup and Spearwood communities are
also important for conservation, and in the study area they are well represented. Ecotones
are often areas of greater diversity than within discrete communities. At the boundary,
suites of species from each habitat may be found together with those that utilise both

habitats, and those that thrive under conditions provided by the boundary {Smith, 1990).

Trudgen (1996) states that these transitions have significant conservation value, and the
combined area increases the total value. Conserving interfaces also conserves the

sequence of these systems (Griffin & Trudgen, 1994).

8.3.2  Potential for maintaining sustainable ecosystems *

1]
Ir assessing conservation value of an area, the potential for maintaining viable and
sustainable ecosystems is an important factor. A review of the principles of reserve

design for preserving long-term conservation values is useful in this assessment.

In an ideal situation reserves should be as large as possible with a minimum border length
(Lunney & Recher, 1986). If reserves are compact in shape then the border/area ratio, and
consequently external influences, are minimised. External influences include different
physical conditions at the edge, such as levels of solar radiation, wind, water and
nutrients, all of which can have a profound effect on the biota (Saunders et al., 1991).
Other impacts on reserves with large borders, or on small reserves, particularly in urban
areas, are vulnerability to weed infestation, frequent fires, invasion by feral animals, and
increased accessibility and disturbance by human activity (Lunney & Recher, 1986).
These factors lead to 2 cycle of dishirbance, which in turn leads to degradation of the

natural values of the reserve.

Other design principles include providing connections or corridors of natural habitat
between reserves to facilitate the movement of flora propagules and fauna. The capacity
for movement aids in preservation of species and genetic diversity. if connection is not
possible, movement is more likely between closely clustered reserves than between those
that are isolated by large tracts of land devoid of native vegetation (Lunney & Recher,
1986).

Reserves should also be duplicated so that outbreaks of disease or ratural catastrophes in

‘one reserve do not lead to extinction of species which are dependent on specific habitats

{Lunney & Recher, 1986).



The condition of reserves is also important. if they are in good condition initially they are

more likely to retain integrity in the long-term.

While it is unlikely that an ideal situation will ever exist {particularly in areas close to
urban centres which historically have been subject to some form of disturbance, such as
is the case in the study area), these principles are stifl useful in assessing conservation

value and in reserve design.

Substantial areas of remnant vegetation with minimum border length/area ratios, and
which are in very good condition (according to Trudgen, 1996), exist in the study area.
The largest area is in the northern: section, north of Quinns Rocks (see Figure 6).
Although there are sections of highly disturbed, pasture, and cleared land, the remnant
vegetation is interconnected in this area. [1 also links to Neerabup National Park in the

south and east of the study area.

Other substantial, well-shaped areas in very good condition (TTudgen, 1996) are the
Quindalup and Spearwood communities west of Marmion Avenue in the southern
section, and the southern part of Neerabup National Park and proposed additions (see
Figures 5 and 6). These two areas are linked by the land surrounding the Tamala Park
landfill site whick is in poor to good condition (Trudgen, 1996), and which was
recommended for reservation in the System 6 report (EPA, 1983). The value of this
coanection is reduced to some degree by Marmion Avenue and Connolly Drive (two

fairly major roads which dissect it north-south).

The smaller remnants in the central, urban areas of Quinns Rocks, Mindarie and Merriwa
are in good to very good condition (Trudgen, 1996). The clustered nature of these
remnants and their close proximity to targer remnants helps facilitate some exchange of
biota, whick consequently helps protect their long-term viability.

L]
The Herdsman unit wetlands and Karli Spring are also relatively smali but they adjoin

larger remnants, and the former act as links to remnants outside the study area.

The highly disturbeﬁ':'sections of the study area are concentrated along the western
boundary of Neerabup National Park, These areas can have a negative impact on
adjoining bush by providing a source of weeds. However the scattered native trees and
shrubs,. while they cannot be described as remnant vegetation, stiil have some value as a
part of the natural tandscape (Keighery & Gray, 1993) and can provide important
habitats, Tuart {Evcalyprus gomphocephala), the largest tree of the coastal plain, is
particularly important as “one of the most biologically valuable trees of Perth” (Pc;'\’\'eil,
1990). Hollows are used by nesting birds and other fauna, virtually every part of the wree
is utilised by insects which are also a food source for larger fauna, the bark shelters
lizards, and farge fungi growing on the trunk are in turn inhabited by thousands of

insects.

The study area is also linked to adjoining bushland. in the north it is linked or closely
connected, to bushland at Eglinton and to Yanchep National Park, In the east it has some
linkage to & north-south chain of wetlands and remnant bushiand east of Wanneroo Road.
In the south-east Neerabup Nationa Park and surrounding bushland (propesed for
acdition to the Park), is connected to Yellagonga Regional Park by the Joondatup North
wetland. In the south-west bushland forms a continuum with that at Tluka and with the
coastal reserve, These linkages, despite some dissection by roads of various widths, may
well contribute to the long-term preservation of conservation values of the study area and

it’s surrounding bushiand and wetlands.

This assessment has not considered proposed land uses. Development is planned for
much of the study area, including<large parts of what is remnant vegetation (DPUD,

1992}. The conservation values described here would be affected by such development

and should be considered in fand use ptanning for the area.
8.3.3  Significance of flora

No deftnitive assessment can be made of flora diversity in the study area dus 1o the

limitations of this study in comptling the flora list. However some general comments can

p¥)
e
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be made based on previous studies. Trudgen (1996, p.46) described the nora of the City
of Wanneroo as “diverse”, Keighery et al. (1996, .81} recognised that the Spearwood
dunes have a “diverse flora™. Griffin (1593) found species richness in the Quindaltup

dunes relatively fow but this was in comparison to the particularly rich kwongan flora. )

The presence of one species of Declared Rare Flora, six Priority species, and at least
twenty-three other significant taxa, attests to the area’s conservation significance. It is not
only these taxa that add to the conservation significance of the area, but also locally
comman species that do not occur, or are not common elsewhere. Trudgen & Keighery
(1990) give the examples of Lomundra maritima and Pimelea Jferruginea which only
occur on the Quindalup dunes: if communities found on this inradequately reserved

complex are not protected, cammon species such as these may also become rare.
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9. DISCUSSION AND CONCLUSION

The study area has large remnants of native vegetation on the Quindalup and Spearwood
systems, and many of these are in good ta very good condition. The vegetation
communities and flora found in the study area are inadequately represented in reserves, as
outlined in the previous section, An opportunity exists here to preserve conservation

vaiues in the long-term by the addition of significant areas to the conservation estate.
The arez has high conservation value, and this view is supported by other authors:

+ “the Alkimos area and adjoining uncleared areas have considerable conservation
value for {lora, vegetation and geomorphological types” (Trudgen & Keighery, 1990,
p.45);

* The area between Burns Beach and Mindarie has ... a mixture of very important and
important areas for conservation of vegetation with lesser, but stifl significant value
for fora™ (Griffin & Trudgen, 1994, p.1-2);

+ “Neerabup National Park is a very significant regional conservation area ... ”
(Keighery et al., 1996, p.81);

* ‘The entire area has “significant”, “high” or “very high” conservation value (Trudgen,
19963,

Many remnants in the study area clearly fulfills the Western Australian Government’s
Urban Bushland Strategy definition of regionaliy significant bushland (see Appendix 4),

and others have high tocal significance.

The presence of many poorly known species highlights the fact that, despite the study
area being readily accessible in terms of distance from our main urban centre, there is still
much we don’t know about its flora. Gibson et at. (1994, p.1) found ... significant gaps
in our knowledge of the distribution of flora and floristic communities ...~ of the Swan
Coastal Plain, With the gradual encroachment of urban developmens in the study areg,

“Availability of such knowledge is vital if conservation of our unique flora and plant



commutities is to be integrated with urban and industrial growth” (Gibson et al., 1994,
p.1}. Scarce complex plant communities cannot be restored once land is cleared for

development — they are gone forever {Keighery & Gray, 1993).

Fragmentation of bushland into small reserves does not ensure long-term preservation of
conservation values. A comparative study between a section of the coasial reserve in the
study area surrounded by large tracts of refatively undisturbed bushland, and a section of
coastal reserve surrounded by long established urban development at City Beach, showed
dramatic differences. The undisturbed reserve had a statistically significant higher

diversity and significantly lower weed cover that the usban reserve (Robinson, 1995).

Only by conserving large areas of rempant vegetation can we hope to gain a better

knowledge of our vegetation and flors, and preserve them for future generations.
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APPENDIX 1 - VEGETATION CONDITION SCALE

The scale follows that of the Ministry for Planning’s Perth Envirgnment Project, as used

APPENDIX 2 - VEGETATION STRUCTURAL CLASSIFICATION

The vepetation structural classification system in the table below follows Keighery

(1994),

Canopy Cover [pereentage)

by Trudgen {1996).

Description Verv Poor Poor Good Very Good
High level disturbance > 50% 25-50% <25% ¢

Low level disturbance > 75% 50-75% 25-50% <25%
Species recruitment absent locai general general
Population structure senescent senescent good geod
Vertical strata > 75% lost 25-75% lost < 25% lost intact
Community diversity > 75% lost 25-75% lost < 25% lost intact

40

Lifc form fHeight chuss | 10870 70-30 -1 -2

Trees over 30m Tall Closed Forest Tl Open Forest Tail Woodland Tali Open Woodlund
Trees 10-30m Closed Forest Crpen Forest Woodland 1 4 Wooiiand

Trees under 10m Low Closed Forest Low Open Forest Low Woodland fow Open Woodland
Tree Mallee Cloved Trez Mallee Tree Mailee Opxen Tree Mallse Very Open Tree Maflee
Shrub Mallee Closed Shrub Mallee Shrab Maller Open Shrub Mallee Very Open Shrub Mallee
Shrubs over m Closed Tall Serub Tall Open Serab Talt Shrubland Talt Open Shrubland
Shrubs 1-2m Closed Heath Open Heath Shrubland Open Shrubland

Shrubs under tm

Closed Low Heath

Open Low FHeath

Low Shrubland

L.ow Open Shrubland

Urasses Llosed Grassland Grassinnd Open Grassland Very Open Grassland

Hetbs Closed Habland Herbland Orpen Herbland Verv Open Herbland

Sedoes Closed Sedgeland Sedgeland Open Sedpeland Very Open Sedzeland
41




APPENDIN 3 - FLORA LIST

‘The folowing list is compiled from previous flora surveys in various pasis of the study area. These surveys are Keighesy (1991 and species

rcc_ordcd ure c}cnolcd by "K”, Trudgen & Keighery (1990) denoted by *TK’, Robinson (1995) denoted by *R>, Mattiske (1990) denoted by "M’,
Reighery, Keighery & Gibson (1996) denoted by *KG’, and Arnold (1990) denoted by ‘A’

KPR and TR are surveys from the western section of the study area, while *M’, ‘KG’ and A" are {rom the eastern section.

Common names are taken from Powel & Emberson (199 ), Marchant et al. (1987), Bennett (1988), and Rippey & Rowland {1995).

FAMII

Common Name K JTK B 1M IKG [A
AIZOACEAL
* Carpobrolus edulis Pigface; Hottentot Fig L T O S A
Carpobrolus virescens Native Pigface T + T
_Carpobrotus modestus +
* Tetragonia decumbens L O
AMARANTHACEAL .
__Ptlotus drumondii Narrow Leaf Mulla Mulla T
. Ptitotus manglesii Pom-Poms + R
. Pulows polystachyus Prince Of Wales Feathers + + +
_ Pitotus stirlis Stirling's Mulla Mulla + + i
__Caesia micrantha Pale Grass Lily + ¥ -
. Clamaeseilia corymbosa Blue Squitl +
. Corynotheca micrantha Sand Lity A s +
_Dichopogon capillipes + + + )
Laxmannia sessiliflora ssp. australis Nodding Lily +
Sowerbaea laxiflora Purpie Tassels + + i S
Thysanotus arenaciug | *
Thysanotus manplesianus Fringed Lily *
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FAMILY/Taxon Common Name K TK R I'M KG [ A
o hysanotus multifiorus Many-Flowered Fringe Lily I L
_Thysanotus patersonii Twining Fringe Lily + + + + * o
_Thysanotus sparteus . +
. Thysanotus triandrus +
U Tnicoryne elatior Yetlow Aufumn Lily + + + +
APIACEAE
Daucus glochidiatus Native Carrot + + + +
Lryngium pinnatiliduin Blue Devils + +
_Homalesciadum homalocarpum * +
Hydrocetyle blepharocarpa +
Hydrocetyle callicarpa Smal] Pennywort +
__Hydrocotyle diantha + + -
. Uydrocotyle hispidula +
Trachymene cocrulea Blue Lace Flower + +
Trachymene pilosa Smail Lace Flower + + ¥ * *
L Xanthosia huepelii + + +
ASPARAGACEAL
2 Myrsiphyllum asparagoides +
ASPHODELACEAE
¥ Asphodelus Nistulosus Wild Onion; Onion Weed *
* Trachyandra divaricata + + +
ASTERACEAE
Actites megalocarpa +
* Arctotheca calenduta Capeweed + + + _—
¥ Arcietheca poputifelia Dune Arctotheca; Dune Cabbage +
| Asteridea pubverulenta Common Bristle Daisy *
..3rachyscome iberidifolia Swan River Daisy + b
¥ Carduys pycnocephalus +
X Centauren melitensis Maltese Cockspur +
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EAMILY/Taxon Commen Nam. K _JTK [R M |KG (A
* Cirsium vulgare +
* Conyza albida Tall Fleabane s +
E2uchiton sphaericus + +
* Hedypnois rhapadioloides Cretan Weed +
Hyalosperma cotula + +
* Hypochaeris glabra Flat Weed + + + + +
Lagenifera huegelii Coarse Lagenifera + + +
_____ lagenifera sp. Aot ot e | SRS S0 retfor g &P e ot | +
__Leptorhyncuos scabrug +
__Leucophyta brownii +
__Millotia myosotidifolia + *
__Millotia tenuitolia Soft Miliotia + +
__Oflearia axillaris Coast Daisy Bush + + t + +
______ Olearia rudis Azure Daisy Bush + + +
Qzothamnus cordaius Tangle Daisy + + + + +
77777 Podolepis canescens Bright Podolepis +
. _Podolepis gracilis Steader Podolepis + + + +
. _Podolepis lessonii +
_Podotheca angustifolia Sticky Longheads + + +
._Podotheca chrysantha Yellow Podotheca +
__Podotheca grnaphalicides Golden Long Heads +
Pterochaeta paniculata - +
. Quinetia urville * + +
Rhodunthe citrina +
Senecia fautos Coastal Groundsel + + + +
Siloxerus humifusts Siloxerus + + *
*jonchus asper t + +
~Sonchus hydrophilus Native Sowthistle _ +
* Sonchus oleraceus Common Sowthistie - +
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FAMILY/Taxon Common Name K TK 'R M KG | A
* Urospermum picroides False Hawkbit +
* Ursinia anthemoides Ursinia + + + +
_Waitzia suaveolens Fragrant Waitzia n " " T
lSR_g_\_GSJCACFA[‘
Smooth-Stemm Turnip .
__‘ourm,rorlu o Mediterranean Furnip +
* (,ak:h, maritima Sea Rocket + + +
j‘g_{chophnia pusilla + + + +
_Lepidium pseudohyssopifolium +
_._Lepidium rotundum Veined Peppercress +
¥ Raphanus raphanistrum Wild Radish +
Stenopetalum gracile +
CAMPANULACEAE
X Wahlenberpia capensis Cape Bluebell + +
. Wahlenberpia preissii +
CARYOPHYLLACEAL
* Cerastium plomeratum Mouse Ear Chickweed + + +
*quuar!m umediterranea +
strorhagin veltutina Velvet Pink + +
*‘_Pbll'()rhdblﬂ 5p. _
* Sapl 4_1_115.311}“‘[”_ ) Annual Pearlworl ~ ) +
i French Catehfly + e +
] Alimasudnn _| Common Sheok + + + +
/\Iloc,asuc_t_rmﬂwlynn ________ Dwarf Sheok + + + +
Allucasuarina lehmanniang Dune Sheok + + o
suaring obesa Salt Sheok +
_C[ NTROLEPIDACEAT
Centrolepis aristata Pointed Centrolepis +
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Common Name THK IR KG
T
/\ |p] ‘x cinerea _Grey Saltbush
Iusaraa zndlca ssp. bidens +
¢ | Berry Saltbush * o 1
| Prickly Saltbush
N Wallaby Saltbush + +
) Burdmrdla congesia - + +

Wu(p}bca monantha +
CONVOLVUL ACE/

Dichondra repens L Kidney Weed +
CRASSULACEAE

_Crassuta colorala Dense Stonecrop + + 1+

uassu}a exserla +
- * Crassula glomerata + -

Cmssula  pedicellosa +
* Cllbulhl L}'}l[h) mum T Lesser Dodder +
CYPERACEAE
. (drv.,x prejssii 4

Cyatochaeta avenacea oA il o |, 5Kt P Cloid st 7 /s

IsoIme cernua —~ VNodding Club-Rush t - +
v'Ijg'Et_m}A(__ypt,r(‘ndgiw B +

Isofepis marginata Cearse Club-Rush + +
_Isolepis nodosa Knotted Club-Rush + F +

Lepidosperma coslale +
_Lepidospenma pladistum Sword Sedpe * +

Lendosperma leptostachyum +
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FAMILY/ Taxon Common Name TK IR KG
__Lepidosperma longditudinale Pithy Sword-Sedge
Lepidosperma scabrum +
_Lepidosperma squamalum + + +
Lepidosperma tenue
__Lepidosperma “coastal terete’ (BJK & NG 231) +

_Mesomelaena pseudostygia +
__Mesomelaena stypia Telegraph Sedge +

Schoenus brevisetis +

Schoenus clandestinus + +
__Schoenus curvifolius + +
Schoenus discifer +
_.Schoenus grandiflorus Large Flowered Bog-Rush + +
Schoenus lanatus Woolly Bog-Rush +
__Schoenus latitans
___Schoenus subbarbatus Bearded Bog-Rush +
Tetraria octandra +
i DA‘SYPOGONACFA]'Z

. Prickle Lily + + +

] Qg[_@gidblﬂ cyanca Blue Tinsel Lily +
~_Dasypogon bromeliifolius Pinapple Bush +
 Lomandra caespitosa Tufted Mat-Rush + +

Lomandra hermaphrodita ' +
__Lomandra maritima- Coast Mat-Rush + + +

__Lomandra preissii +

Lomandra sericea Silky Mat-Rush +
__Lomandra sonderi

e 4 4

1 llhhc,ma auren +
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cAMEEY Common Name K TK M KG [ A
__Hibbertig hypericoides Common Buttercups + + + +
_Hibbertia racemosa Stalked Guinea-Flower + + + +
__Hibbertia spicata ssp, leplolheca + + +

_Hibbertia subvaginata +
DROSERACEAE
| __Drosera erythrorhiza Red-Ink Sundew + +
.. Drosera glandulifers Pimpemel Sundew +

.. Drosera macrantha Bridal Rainbow +
.. Drosera menziesii subsp. penicillaris Pink Rainbow ¥

__Drosera pallida Pale Sundew + +

__Drosera stolonifera . Leafy Sundew +
. Drosera sp. (climbing) +
EPACRIDACEAE A
___Acrolriche cordata Coast Ground-Berry + +
__Andersonia lehmanniana +

(Astroloma cilialum Moss-Leaved Cranberry +
__Astroloma microcalyx Native Cranberry + B
_Astroloma pailidum Kick Cranberry + + + +

Conostephium pendulum Pearl-Flower + + + +
__Conostephium preissii +

.._Leucopogon australis Spiked Beard-Heath +
- _leucopopon insularis -+
.. Leucopogon afT. nutans (GJK 11159) Nodding Beard-Heath +

Leucopogon parviflorus + + + +
_Leucopogon palymaorphus + +
.. Leucopogon aff, polymorphus +
_Leucopogon propinguus - + + +
- L:eucopogon sprengeloides - * )
Lysinema ciliatum Curry Flower +
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I_A\!l_[\_’flaxgn . Cemmon Name K TK M KG | A

LEUPHORBIACEAE
Adriana quadripartita Bitter Bush + +

> Euphorbia peplus Pretty Spurpe T

* Euphorbia terracing Geraldton Carnation Weed; False Caper + T o

. _Phyllanthus calycinus Phyllanthus; False Boronia + + + +

.. Poranthera microphylla Small Microphylla +

_Ricinocarpus glavcus Wedding Bush * b

FTUMARIACEAL -

* Fumaria capreolata Whiteflower Fumitory *

FRANKENIACEAE

Frankenia pauciflora Seaheath

GENTIANACEAE

* Centaurium erythraca Common Centaury + +
GERANIACEAE

* Erodium cicutarium Commen Crowfoot, Common Sterksbill +

* Geranium molle - Dove’s Foot Cranesbill - T )
__Geranium retrorsum *

__Geranium solanderi Native Geraniwn +

L Pelargonium australe +

2 Pelargonium capitatum_ Rose Pelargonium B s R

| _Pelargontum littorale + +

GOODUENIACEAE e
-~ Fountain Leschenaultia + + + 4

Grey Flower + +
Thick-Leaved Fanflower +
Shining Fanflower +

+

JScaevola thesioides

Rats' Tails
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YAMILY Taxon Common Name K _|TK IR M_TKG (A
+
) slemon mmulosus o Corkybark +
‘Tersonia cyathifolia Button Runner ’
AEMODORACEAE B
. dA]])IbQéﬂplhOS humitis Cats Paw + +
_Anigoezanthos manglesii KangargoPaw - * +
Cunostylis acuieata Spring Cottonheads + + ¥
Conostylis sculeata x candicans +
Conostylis candicans Grey Cottonheads + 4 +
_Conostylis paucitlora ssp. euryhipis Dawesviile Cottonheads +
_Conostytis selipera Bristly Cottonheads *
_Conostylis stylidioides )
_Conostylis teretitolia subsp. planescens +
_Haemodorum laxun + +
) “laemodorum panicuiatum Mardia + *
~_Haemodorum spicatum Mardia + + +
__PPhlebocarya ciliata + -
HALORAGACEAE
_Glischrocaryon aureum Common Popflower +
IRIDACEALE
* (rladwlus caryophyl!dcws Wild Gladiolus + +
¥ omeria flaccida One Leaf Cape Tulip +
rihrosanthos laxus Morning Iris + +
sonia occidentalis Purple Flag +
* Romu!La rosea Guildford Grass + + +
“* Sparaxis bulbifera Hartequin Flower +
JUNCACEAE
_Luzula meridionalis Field Woodrush *
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FAMILY/Taxon Common Name K [Tk 'R M |KG [a
IUNCA(JfNAC‘i Al
_Triglochin calcitrapum Spurred Arrowgrass +
riglochin centrocarpum Dwarf Arrowgrass +
Trigiochin trichophorum ¥
LAMIACEAR )
“Hemiandra pungens Snake Bush + + * +
IAURACEAE
_Cussytha flava Dodder-Laure| + + + +
_Cassytha glabella Tangled Dodder-Laure] + +
Cassytha racemosa Dodder-Laurel + + *
l OB] LIACEAE
Vl}gvqumn"ll hypoerateriformis Woodbridge Poison + +
__Lobelia pibbosa Tall Lobelia +
__l.obelia lenuior Slender Lobelia + +
LOGANIACEAE
1ogania vaginalis * + _
LORANTHACEAL
__Amyema miquelii Stalked Mistletoe; Broad-Leaved Mistletoe +
.Nuylsia floribunda Christmas Tree + * ;
MALVACEAE
__Alyogyne huepelii Lilac Hybiscus + + o
MIMOSACEAE
__Acacii cochlearis Ripid Wattle + + + + +
Acacia cyclops Red-Eyed Wattle + + -+ +
_Acacia hue;,ulii - + + +
o Dune Moses + + + +
N Acaua pulchella Prickly Moses + + + +
__Acaciz rostellifera Summer-Scented Wattie + ¥ + + +
" Acacia rostellifera saligna *
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rAMILY/Taxon Contmon Name K 1Tk R 1M TKG A
_Acaciu saligna Coojong; Golden-Wreath Wattle + + + + ; B
Acacia fruncata + + + f
N cia willdenowiana Grass Wattle +
MYOPORACLAL
Tarbush + + +
Boobialla + + +
+
One-Sided Bottlebrush + + + +
. __C alothamnus sanguineus Pindak; Silky-Leaved Blood-Fiower + +
 Calytrix anpulgta Yellow Starflower +
Calytrix flavescens Summer Starflower +
_Corymbia calophylla I +
A ea asterocarpa subsp. asterocarpa Star-Fruited Eremaea +
_remaes pauciflora Orange-Flowered Eremaea + +
B ucalyptus argutifolia Yanchep Mallee +
Eucalyptus decipiens Limestone Martock + +
[ -ucalyptus foecunda Fremantle Mallee + +
L ucalyptus pomphocephala Tuart + + + +
_l_pcalvplus marginala Jarrah + + +
Lucalyptus petrensis Rock Mallee +
__Lucalyptus rudis Flooded Gum +
. Eucalyptus todtiana Pricklybark + +
_Hypocalymma robustum Pink Myrtle + + +
_Leplospermum spinescens + + +
__Melaleuca acerosa Coast Honey-Myrtle + + + + + u
Mg[}!gj uca cgrdiophyila Tangling Honey-Myrtle + + + B
_Melaleuca huepelii Chenitle Honey-Myrtle + + ' + t |
_ Melaleuca lateritia |
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FAMILY/ Taxon Common Name K TK | R M KG 1A
____Mc?dlcut_d preissiana. +
_.Melaleuca rhaphiophylla Freshwater Paperbark +
_Melaleuca trichophyila +
_Scholtzia involucrata Spiked Scholtzia +
. _Scholizia laxiflora ~ +
OLACACEAE T T T i
_.Olex benthamiana Olax * r +
_ORCITIDACEAE
.Caladenia arenicola Carousel Spider Orchid +
_ Caladenia flava Cowslip Qrchid e T
__Caladenia georgei Tuart Spider Orchid +
__Caladenia latifolia Pink Fairy Orchid + + +
.Caladenia Jongicauda subsp. calcigena ms White Spider Orchid +
._Caladenia reptans Little Pink Fairy Orchid +
. Lyanicula pemmata Blue China Orchid +
_Cyrostylis reniformis ms +
_Diuis cory_nbosa_ e . Common Donkey Orchid - +
anthe o Purple Enamel Orchid N
White Bunny Orchid +
Hare Orchid +
_ Ltplourds e Rabbit Orchid T -
Microtis mr.q[‘tmm o Common Mignonette Orchid t +
. I’rasophyllum fimbria Fringed Leek Orchid +
) I’rdsgpl_]_\_l_].um'pdrylIc)lmm _ Autuemn Leek Orchid +
erestytis aspern i | Brown-Veined Sheli Orchid ) v
_Prerostylis brevisepala +
Prerostylis pyramidalis ‘Tall Snail Orchid +
. Prerostylis recurva Jug Orchid ¥
_Prerestylis sanguinea Dark Banded Greenhood + B



CFAMILY/ Taxon Common Name o K TK IR KG | A
. Prerostylis vituata Banded Greenhood : V
_Pyrorchisnigricans Red Beaks + I +
Thelymitra campanulata Shirt Orehid » ! +
Thelymiteasp. .~~~ 4 it
OROBANCHACEAFE B o
¥ Qrobanche minor 1 Lesser Broomrape + + +
OXALIDACEAE
__Oxalis perennans B +
* Oxulis pes-caprac Soursos + |
PAPILIONACEAL
__Bossiaea eriocarpa Common Brown Pea + + + +
_Daviesia decurrens Winged Bitler-Pea 4 +
_Paviesia divaricata Marno + +
~ Daviesia nudiflora -+ + +
~ Davigsia triflora + » + +
___'(Jompholob:um aristatum Yellow Pea + +
Gompholoebium knightianum +
__Gompholobiam marginatum +
_Gompholobium tomeniosum Hairy Yellow Pea + * i +
_Hardenberpia comptoniana Hardenbergia; Native Wisteria + + + + +
_Hovea pungens Devil’s Pins +
__Hovea trisperma Common Hovea + + + +
_isotropis cuneifolia " Granny's Bonned; Cominon Lamb-Poison + + +
_ducksonia furcellata + +
ksonia sericea Waldjumi + + W o
ksonia stermnbergiana i1 + |
acksonia stricta + + +
nnedia prostrata Running Postman + + + + +
upinus cosentinii Sandplain Lupin I "
54
.Y/ Taxon Common Name K TK | R M KG [A
¥ Lupinus sp. T
¥ Medicago polymorpia_ Burr Medic + B
* Medicapo sp. +
¥ Meliotis indica King Island Melitot; Hexham Scent +
_Mirbelia trichcalyx + -
Nemcia capitata Bacon-And-Epgs + +
__Nemocia reticulata + + + +
_* Ornithopus compressus Yellow Serradella *
. Sphaecrolobium medium +
__Templetonia relusa Cockie’s Tongue + + + +
Trifolium arvense Hare’s Foot Clover +
T rifolium lcampesire Hop Clover o +
LES Hum cernuum Drooning Flower Clover +
* Trifolium g,lomcr'msm Cluster Clover +
* Trifolium seabrum__ Rough Clover +
* Vicia sativa o Common Vetch +
PHORMIACEAE
[)1.{np|la revoluta Flax Lily + + + + +
PHYTOLACCACEAL
* I’hvmlacm ochmdm Pink Ink Plant; Inkweed +
PITTOSPORACEAE
lil]]djq&fi\i‘rlﬂlfu|ld B ¥
_NIA(JINACI Al
.iv
* Abropyron racunmum -+ +
* Aira caryophyllea . Silvery Hairprass + .
. Alra_cupaniana +

* /\mmop!nla drumrm N

Marram Grass
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k. B Common Name K TK M TKG A
_Amphipogon turbinatus & 4 PR s
" Avena barbata Bearded Oat; One-Sided Oat + P R
* Avena fatua - Wild Oats "
* Briza maxima Blowfly Grass + + + +
* Briza minor Shivery Grass " ¥ "
¥ Bromus diandrus Great Brome + + + + + T
 Bromus madritensis Madrid Brome + + -
> Bromus rubens ¥
X Cynodon dactylon Couckh -
__Panthonia acerosa b
_Danthonia caespitosa . Common Wallaby-Grass + + +
. Danthenia occidentalis T 7
¥ Desmazeria rigida ¥ ¥
. Dichelachne crinata Plumegrass + +
= Lihrharta calycina Perennial Veldtarass ¥ T T
" hrharta fongiflora ' L N +
* Holeus setiger T T
2 Lagarus ovatus Hare’s Tail Grass + + +
* Lolium perenne Perennial Ryeprass +
* Lolium rigidum Annual Ryegrass + +
. Microlaena stipoides Weeping Grass +
. Neurachne alopecuroiden Foxtail Mulga-Grass + +
¥ Pentaschistis airoides +
Pon drummondiana Shaking Grass |5 [+ ¥
_Poa porphyroclados + + + T
n eX B Satin-Leaved Spinifex + +
Spinilex longifolius Long-Leaved Spinifex + + + }
_Sporobelus virginicus Salt Couch & *
L.Stipa compressa * + + +
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Stipaclegantissima Feather Grass :
. Stipa flavescens Tall Speargrass + * +
* Yulpia bromoides Squirrel Tail Fescue +
* Vulpta myuros Rat’s Tail Fescue + +
POLYGALACEAL -
L Comesperma calymepa Blue-Spike Milkwort + ¥ +
__Comesperma confertum +
Comesperma integerrimum + +
Comesperma volubile +
POLYGONACEAE ]
__Muehlenbeckia adpressa +
PORTULACCACEAE
Calandrinia brevipedata Short-Stalked Purslane +
_.Calandrinia corrigivioides Strap Purslane + +
. Calandrinia Liniflora Parakeelya + + +
PRIMULACEAE
* Anagallis arvensis Pimpemel + + + +
PROTEACEAE
Adenanthos cygorum Woolly Bush +
._Banksta attenuata Candle Banksia + + + +
Banksia prandis Bull Banksia n T
Banksia ilicifolia 5 Foliy-Leaf Banksia +
. Banksia i Swamp Banksia -|-
~Ban Firewood Banksia + + i +
Banksia prior L Saw-Tooth Banksia LA T S R
Conospermum triplinervam | Tree Smokebush - R
- Dryandra lindleyuna T B
Dryandra sessilis Parrotbush e + B
Gre ithinifolia - |




FAMILY/T | Common Name X K_JTK R M [KG T'A
COrevilleapreissii Spider-Net Greviliea - S A i
Lrevillen ve o ¥ PR
+
Ribbed Hakea - i +
FHeney Bush ¥ + + + + )
Harsh Hakea + o+ +
Candle Hakea + +
Two-Leaf Hakea + + L
4 *
. N Thread-Leaf Snotlygobble + 4 ,k
Petrophite brevifolia_ e + + + +
_Petrophile aff, brunfolm + e
_Petrophile linearis Pixie Mops + s + }
__Petrophile macrostuchya B + + ¥
Petrophile serruriae + + o+ +
_Petrophile aff. suruum +
mSurlmLm latifolia Blueboy + + + T
_Syhaphea spinulosa 4+
RANUNCULACEAE
_Clematis linearifolia Old Man’s Beard; Small Leaved Clematis + “+ + +
Ranunculus colonorim Buttercup +
anunculus pumilio Small-Flowered Buttercup +
Ri STIONACEAE
) Al :xpeorgia nitens + 1 +
. D:,smocladus fh,xuusus + + + + +
. _Hypolaena exsulca + +
_ Loxocaryacingrea +
. Loxocurya fagicularis + T
Lyginia barbata KA N R R
a8
FAMILY/Taxon Common Name K TK iR M KG | A
RUAMNACEAE
Cryptandra plabriflora +
__Cryptandra mutila T
. Cryptandra pungens + T
__Spyridium plobutosum Basket Bush + + + +
__Stenanthemum tridentatum + + ¥
_Trymatium ledifolium T " o+ T
__Trymalium floribundum T
ROSACLAL L
* I\C'u.na Techinata Sheep’s Burr 1
RUBIACEAE
¥ Galivm murale +
_.Operculuria vaginata Dog Weed " + + " 1 7
RUTACEAE
. Eriostemon spicatus Pepper-And-Salt + +
SANTALACEAE
Exocarpus sparteus Broom Ballart + + + +
Leptomeria empetriformis + n
__Leptomeria priessiany T T
l.eplomeria spinosa Spiny Currant Bush +
..santalum acuminatum Quandong + + +
SAPINDACEAE o
Diplepehis huepelii i T ¥
_Dodenaea aptera ) o + +
‘SCR{)PF IULARMC; o
a lrixago N T
sma aan_ar_n;m - + + +
¢ Verbaseum virgatom s
_Veronica aff, calyuna Cup Speedweli + B
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LEAMILY Taxon Common Nai.. K _[TK [R M [KG
SOLANACEAE
__Anthoceris littorea Yellow Tailflower + + + -
__Anthoceris ilicifolia Yeliow Tailflower +
* Solanum nigrum Black Berry Nightshade + + + +
* Solanum jinnaeanum * + +
STACKHOQUSIACEAE
__Stackhousia monogyna + +
Tripterococcus brunonis Winged Stackhousia +
STERCULIACEAL -
__Thomasia cognala + + + -
_Thomasia triphylta . + + +
STYLIDIACEAE
_Levenhookia pusilla Midget Stylewort +
__Levenhookia stipitata_ Common Stylewort + +
__Stylidium brunonianum Pink Fountain Triggerplant + + +
__Stylidium calcaratum Book Triggerplant + + +
. Stylidium diuroides Donkey Triggerplant n
 Stylidium junceum Reed Triggerplant + + A+ +
__Stylidium maritima ms ¥ - +
_ Stylidium macrocarpum Flagon Triggerplant +
__Stylidium piliferum Common Butterfly Triggerplant + +
_Stylidium repens Matted Triggerplant +
_Stylidium aif. repens +
| Stylidium schoenoides Cow-Kicks + +
THYMELAEACEAE
Pimeles argentea + + +
Pimelea calcicola + + s
_Pimelea ferruginea Coast Banjine + +
__Pimelea rosen Rose Banjine ~ +
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TYPITACEAL
* Pyphu sp. +
URTICACEAE
Parietaria debilis Native Pellitory + + +
VIOLACEAL
_Hybanthus calyci Native Violet + v | +
XANTUHORRIOEACHAT
Xanthorrhoey preissii Biackboy; Grasstree; Balga + + +
ZAMIACEAT:
Macrozamia riedlei Zamia + + +
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APPENDIX 4

DEFINITIONS OF REGIONALLY AND LOCALLY SIGNIFICANT

These definitions sre from the Urban Bushland Strategy (Government of Westera

Australia, 1995,

REGIONALLY SIGNIFICANT

LOCALLY SIGNIFICANT

* Example of a regional vegetation type which is
threatened or poorly reserved or a site with special
value for flora or fauna conservation

One of the better examples of a local vegetation
type.

* Having considerable bicdiversity or supports a
population of Declared Rare Flora, pricrity listed
tlora, or threatened fauna.

Having biodiversity value but unlikely to include
Declared Rare Flora. May include geographicaily
significant species at the limit of their range.

* Vegetation in good condition or better. Threatened
vegetation types may be regionally significant even
if in poor condition,

Vegetation may be in poor condition but if poor,
capable of regeneration,

* Usually greater than 20 hectares but may be
smaller in the case of threatened or poorly reserved
vegetation types, or areas with speciat significance
for other purposes.

Ldeally greater than 4 hectares but smaller areas may
be of significance depending on how much remains
in the locality,

Suitable for passive recreation by people from both
within and beyond the locality.

Suitable for passive recreation by the local
COmMRDNiLY.

Region wide use or potential for scientific or
educational study.

Use or potential for use by local schools.

Having cuiturat heritage values of a regional or
greater significance.

Having local heritage value.

Regular shape is desirable unless the area fanctions
as a significant corridor linking other remnants.

Shape not critical but remnant should be capable of
0020INg management.

* Essential criteria for bushland to be regarded as regionally significant.

-
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VEGETATION

The vegetation of the area, despite peripheral disturbance and
numerous 4WD tracks, is in excellent condition, intact in

structure with few weeds present.

From the coast inland, the vegetation consists of a narrow
belt of strand vegetation backed by tall dunes. The beach has
a Cakile maritima herbfield, immediately backed by a Spinifex
hirsutus/S. longifolius hummock grassland, which rapidly
merges into a Scaevola/Myoporum heath on the relatively
unstable foredunes.

The large "blow-outs" present are sparsely vegetated (or not
at all) usually on ridge tops with a mixture of rhizomatous
species such as Lepidosperma gladiatum/Spinifex hirsutus and
1S. longifolius.

‘The flats and ridges around the blow-outs are covered with a
low open heath dominated by Olearia axillaris, generally with
a significant proportion of sedges in the lower layer
(especially Lomandra maritima).
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7.0 Biological Conservation Value

The study area was recently subject to an intense fire, which affected ow«
90% of the Western Cell, destroying most of the native vegetation. This 1
also have had severe effects on the resident fauna, with considerable loc
deaths and migration from the area.

The vegetation of the study area will undergo a natural regeneration prot

but only over an extended period. It will be beyond the timeframe of this
before any significant fevel of diversity and condition is re-attained. Fauni
communities will recover at a slower rate as suitable habitat becomes re-
established. The current assessment of the biological conservation vatue

the study area has been based on the existing knowledge of the communiues
present prior to the fire, on the basis that these communities (or others similar
in species composition) wouid ultimately be restored if the regeneration and
succession process was left to run its course.

er - e s e s s e

7.1 Fauna

7.1.1 Fauna Communities

A search was conducted of the Western Australian Museum (WAM) database
of vertebrate records for species records from the Western Cell area. The initial
search found no records from the study area and was expanded to cover a
surrounding area of 2 km in an effort to pick up species records representative
of those present in local communities. This expanded search still yielded no
species records.

The fauna of the study area has not to date been assessed by a formal field
survey. Given the effects of the recent fire, the results of any fauna survey
work conducted as part of the PER process would not have been
representative of the normal full species complement for the Cell.
Nonetheless, it is possible to predict on the basis of known patterns of species
distribution, habitat utilisation and data from other nearby surveys in simitar
habitats, the likely fauna assemblage occurring in the Cell.

The fauna community likely to occur in the area would be typical of the coastal
heath habitat that dominates the vegetation. Reptile species such as the
bobtail Tiliqua rugosa and kings skink Egernia kingii, several species of the
sand dwelling skink genera Ctentotus and Lerista, and other coastally
distributed species would be likely to occur. Bird communities would iikely be
diverse, with the area supporting a range of heathland species. Mammal
communities are likely to be less species rich with introduced species such as
mice and rabbits outnumbering natives. Larger native species such as the
Western Grey Kangaroo Macropus fuliginosus are likely to be moderately
abundant. Feral predators such as cats and foxes wouid certainly be present,
largely accounting for the poor representation of native small mammal
species.

Kinhilt Stearns (1989) conducted a fauna survey in Lot 17 immediately
adjoining the study area to the north, and Ninox {1990) conducted a similar
survey further north in the ecologically similar Eglinton area. Both fauna
surveys recorded species assemblages similar to those expected for the
Waestern Cell. Neither survey recorded any Schedule One fauna, or other
species of particular note.

jhireportsie33s8Altext Halpern Glick Maunsell 32
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7.1.2 Rare and Endangered Fauna

There are no records of any of the species that appear on CALM’s Schedule
fauna listing of rare and endangered species from the Western Cell area. It is
possible that this is due to the lack of fauna survey for the area, and, based
on known distributions and habitat requirements, the following rare species
might occur in the study area:

Falco peregrinus Peregrine Falcon

The Peregrine Falcon is widespread across all of Australia, but only occurs at
very low densities and with a patchy distribution. It is know to favour coastal
woodlands amongst other habitats (Schodde and Tidemann, 1990) and may
be a transitory visitor to the study area. F. peregrinus is a Schedule Two
species, indicating that while it is considered to require special protection, it is
not regarded as being in danger of extinction.

Morelia spilota imbricata Carpet Python

This Schedule Two subspecies occurs across much of the south-west, but has
been given its protected status due to the fact that it is not common anywhere
in its range. The species has not been recorded in the vicinity of the Western
Cell, and is not considered likely to be present there.

If any more sedentary rare species were resident in the area, it is likely they
were present in low abundance, and whether such small populations could
have survived the recent fire is questionable,

Detailed survey work in the adjoining Lot also recorded no Schedule Cne
fauna, or any other fauna species of particular significance (Kinhill Stearns,
1990). On this basis, it is considered unlikely that any Schedule One Rare and
Endangered fauna species occur in the study area.

7.2  Flora and Vegetation
7.2.1 Flora

The flora and vegetation types represented in the study area have been well
documented by a number of detailed botanical surveys (V and C Semeniuk
Research Group, 1989; Halpern Glick Maunsell, 1991; Kheighery, 1991;
Trudgen, 1991; Kheighery and Kheighery, 1991; Griffin and Trudgen, 1994},
incorporating field survey work, vegetation mapping and aerial photography.
Detailed flora survey work has also been carried out at the nearby Alkimos
area (Trudgen and Kheighery, 1990) and Lot 17 Tamala Park (Kinhill Stearns,
1983}).

In general terms the flora of the study area appears to be fairly typical of the
north-west corridor coastal belt. The area lies within the Darling Botarical
district, in the Drummond botanical subdistrict (Beard, 1980), and its flora is
regarded as having a high degree of similarity to that of the nearby Alkimos
area (Trudgen, 1991), where field survey work detected 224 plant species, 36
of which were introduced (Trudgen and Kheighery, 1990). The best
represented monocotyledon families were the Cyperaceae, Poaceae,
Haemodoraceae, and Anthericaceae. Dicotyledon species belgnged largely to
the Proteaceae, Asteraceae, Myrtaceae, Papilionaceae and the Epacridaceae
(Trudgen and Kheighery, 1990). This assemblage of plant species is as
expected for the area and substrate types (Marchant et al., 1987), and similar
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1.0 INTREDUETION
This report has Leen prepared  fo describe the existing flora and wegetation of the
study area atdurns Beach, it7sconservation value and conservation issves affecting

the arra,

t.}  Location
The ctudy area iza roughly square arex eon the coast &b Burre  Beach come 20 Km

v

north of Perth. Itiileson the coast opposite Neerabup  Natioral  Fark.

1.2 Climate

The Burne Beach area iconly 37 km from Fremantie  and 30 from Perth and  the
climate icessentially simitar to these locations, particularly Fremantle, That ica
Mediteranean  climate with ahot dey sunmer  and reliablewinter rainfall,However,

there isa significant drop in rainfall along the coast north of Fremantle and Perth,
which  tiebetween the 30 and 3% inch ischyets on the rainfallmap  and Burne  Beach

would  recieve & few inches lessrainfall per annum £ Comin Hureaw  Met, 19827,
Another  feature of the climate of the area icthe ctrong south-westerly  cea breezec
that blow  on meany  davs in swmeer, These net only make  the summer more

pleasant but, are important  for their abilityto cavse blowouts  of the dumes  if the

vegetalion cever isdisturbed.

i.3Geology
The study arex lieson the Zwan  Coastal Plain and containe  twe major pecl egical

types. These are the Quindalup  Bunes = Satety Bay Sand) and the Spearwood  dunes

iz

Tamaia timestoned. The former can be divided into dunes  of varicus ages, often
with difterent topography and the latterintc areas with "limestone"  ator very [loge

to the zurface and areas with deeper sand.

The Quindalup dunes, which abui the coastline in the siudy area, are composed
largely of celcareous sand formed  from the remaing  of calcarecys algae, foraminifers
and mollvecs with some  rounded quartz material (Lowry 1974). They have been
subdivided  into four ages with the clidect referved ‘o as G0 dunes  and the roungest

tahich are stiliferming  in plaves) as G4 dunes, the intermediate age dunes  are
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reterred to G2 and U2 depending  on their age (Mchrthur  and Bartle 1#8%a, 198y,
The fwingalyp  Dumes  form o4 narrow to moderately  broad bet dizcontinous strip
trem the Bunbury  area tonorih of Lancelin however,  scme  of the breaks in this strip
are quite Targe. dlso the development along the strip fe ot uniform,  with some
L

areas having only more  recent dunes  others having  older dunes next io the beach

ahd hoo oyoenger  dunes  and others having  partial or well developed  sequences. The

Bl and 82 dune: tenc ‘o be we'l developed  parabolic dumes, the 02 dunes to be
rather irreguiar i.pcée.s.ibl,v being inplates remobitised Q2 dunee with some  additional
cand mafertal) while the G4 dunes tend to be a narrow  siripof one o fwo dunes

paraliel to the coast but aleo include areas of cecent (but small compared  to the &

and @2 dunes) parabolic dunes  and stabilisedblowouts,

Fredating the Quindziup duties  zre the Spearwood dunes, the oiher geologic
compornent uf the study area. These have been subjected te prolonged  weathering,
resulting i a profile with eiticecss cand at the surface underlain by a cap rock
consisting of Kankar {candy accreticnary limestone formed  in the seilyand indyrated
and recrystaliced eclianite, The cap rock sl to 3w thick and arades dewn  into
softer, bedded ewlianite. In many  areas the ciliceces sand hac been removed by
erosion, resuiting in & variety of ecological situstions from  exposed cap rock to
shailoe  sand over cap rock toodeep sand with the latterusually on the east of the
expused  cap rock (Lowry 174D While  in situ change within the Spearwood  dunes
has resulted in the development of a hard cap rock, similar procesces have only
resutted in weal lithificationof some  of the older Ruindalup  dumes (Lowry 19743,

iNote:r Ir the pez®of thicreport the cap rock of the Spearwsad  dunes torederred toac

The Wuindalup  dumes  have  transgressed over the earlier Spearwood  dumes  co thal
generaliy the curface expression of these ison the inland side of the Guindalup
dunes, but they are also often exposed in swales within the older Quirndatup  dunes
{particularly areas of cap rock but alsc areas of sandd. In some places the border

between  the two ages of sand isfairiystraight,in cthers iticquite irreqular,



Development of geelogical types in the study area

tern cection of the study area has a large area of the sand curfsce type of
the cpearweet  dupes with smaller aress of the limesione  caprock surfats exposed
on high points, The Spearwond  cand surface ’r.:fpvla.lmoe.t reaches the coast in the
south-west corner of the study area bul isceparated from ithy a thin stripof B2 and
Wi age Guindalup  dunes.  The width  of the Guindalup  dunee  system increoase
rapidly north from the south-west  corner of the study area and thi= dume system
extende right scross the study are in the northern  part where there feawell formed

4l {eidest) Guindalup  dume that reaches to the easten boundary.  Hewever,  within
the zwaie formed  ineide this dune  there are come  areas of the limestone  caprock
surface of the underlying Spearwscd  dunes  system exposed. AlY the ages (Gf, D%, 03,

Wdr of the Guindalup  dunes are representedas well ac a swale type (Opl.

{4 Condition of the vegetation

From  the aerial photographe  the condition of the vegetation appears to be guite
goud. However,  there are some blowouls especially in the yvounger  age dunez  of the
Huindaiuvp  dune system, There alsc appears te have been come  reduction in cover
from  repeaied burming.  Further detail on the condition of hte vegetaiton wouid

require a fieldvisit,
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2,0 METHDDS AND LIMITATIONS

This report ica desk study largely besed on experience in similar areas (A1Kimoe  and
Mingana}  mearby and examination  of soils maps  and aerial photographs, It is
intended for sreliminary  envircnmeniz) aceesement  rather than for detailed final

enviranmental assessment,

Z.bLimitations of the flors infermation
A the area was onod owicited §tigprecumed  that the flora iceimilar to that found  in
similar vegetation near to the siudy area. However,  the presence or absence of fiprg

species could oniy be defermined by actual survey.

Z,2Limitations of the vegetation information

ttie presumed,  and this seems  very Vikely from  the aerial photographs,  thal the
vegetation issimilar fo that found on the came  suil types z short dictance north of
the etudy arez.  However, there may e some  differences that could only be

determined by fieldsiudy.



3.0 FLORA

.

In anearty area (Alkimos) with the came range of vegetation types but larger in area,

ene native non-flowering  plant Macrozamia roeidiei, the Zamia Paim® and 223

flowering planie were recorded (Trudgen  and Keighery 15502, Thirty cix of the

tlewering plant species were introduced species.

Of the 187 native cpecies recorded atAlKimos 4% were monocotyledons from  twelve
different plant families and 138 were dicetvledons from  thirty-nine families. The
families of monocetyledone with the mest species were Cyperaceae (11 cpecies),
Poaceae (102,Haemcdoraceae i7yand Anthericaceae (7).The most abundant families
of dicotyledone were Froteaceae (19),Acteraceae (15),Myrtacexe (12),Papilicnaceae

(120 Mimosaceae (%) and Epacridaceae (8),

3.2Biogecgraphical  relationships of the flora

The family makeup  of the native floraatBurns Beach would be very similar to that
at Aliimos, where iticrelatively typical of the flora of the south-west of Wectern
Australia and iscemparable with that of two previcus studies {Trudgen 1984, 1968)
of coastal and near ceoastal areas on the Swan  Coastal Plain. In allthree curveys the
Poaceae and Asteraceae are somewhat higher in numbers  than would be expected
when compared  with the flora of the south west as awhole, Thic jeprobably because
of the sandy soilsof the area, particularly the presence of calcarecus sands &z well ac
silicecus sands. The absence or poor representation  on the listfor Alkimos  of
several families (Orchidaceae, Droseraceae and Juncaginaceae) which were hetter
represented in the previcus ctudies and whose  cpecies are mostly geophytes  or
annuals isalmost certainly a result of the timing of the survey. Consequently itis

likeiy theze familiec would  alsc be better represented at Burns  Beach,

There isagradual change in the floraalong the coast that correlateswith the gradual
change in climate, particularly the decrease in rainfall.The degree of change iequite

significant at the species level with relatively littlechange atthe family level.

3.3 Introduced  flora

Foaceae, Acteracese and Papilionaceae would  be the families with the most exotic
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species present in the study arsa, some  members af these famities wouid  he verw
CURIEN Gther families represented would  include Caryophyllacexe,  Braccicaceas

PEnafeas. species present would  include #Brize maxima , *Eriza minor

e

tPeirohanis velutive #Cracewls olomerata ,#Dischisma  arengrium  #Romeles rone
] 3 1

]

#ypochaeris  gisbra, *Ursinia anthemeides | #Avena  faluya, #Frharts calyeina, #E.

Yengiflora , #Carpebrotys edulis .,

3.4 5pecies of particular interest

No gazetted rare cpecies were recorded for the &lKimes  area and iticnot likely that
such species would  be at Burns  Beach.  However, this could only be definitely
determined by field cearches. Severa) other species of interest were recorded  at

Alkimes  and atleastsome of thee are Vikely to be at Burns Beach, these are:

Lasmenia  seesiliflorascp.avstralic iénthericaceae)

At itsmost  southern  locality on the coastal plain at Alkimes  {Keighery, G. pers.

com,?,

Conestyiie pavcifiors sep. eurvhipic (Haemodoraceae)

& locaily common but restrictedtaxon confined to the consolidated cunes wilhin {0
i of the coast between  Cervantes  and  Yanchep  (Hepper  1%87), fppears Lo be

rectrictedio the Guindeiup  dunes.

Conostrlie feretifolizsep.planezcens (Haemodoraceae)

AR uRComman taxen found  in isolated Jotalitieshetween  Gingin, Yanchep  and

Wanneroe iHoupper, 1%87) in Bankeis woodland.

Fetrophile affinitvbrevifolia ‘Proteaceae)
The material referred to this tason appears tobe an wndescribed  ("new") cpecies that

occurs on the coastal plain from  the Murchison  River toOngerup  (Marchant etald,

Petroshile affinityoerrvrias (Froteacear)

Probably & separate epecioes alliedic Peirpphile serrurias




gigsoins (Soropiulariaceas)

This taxen ieretaled toV, calycing b jemore  robust and Jeccdensely pubezcent,

This species grows on zand in heath and weod]ande fromianchep Lo Enneabde and

icat the couthern end of itsknoan  range at Alkimes.

Styiidium affinityrepens (3ivlidiacese)

Thi

I

taxon iz another urdescribed  species that had not srevicusly been recorded
couth of the Moore  River (& furbidge  pere com).  Itisclocely retated to Stylidium

[anLY SRS L

TEDERS .

stylidium  ep, UPmacitime ") (S5tylidiaceze)

This species iereiated to Stylidium  affine but occure in near coastal Jocations on
fi

calcarecys

1
[l

trand Pimestone  on the coastal plain frem Yancher  to Breton  Bay,
Fopulations  are pot common and muchk  of itshabitat has been cleared or degraded
P g

and itchowlid be considered yncoomon.

Leptorhynchos  scabrus (fsieraceas)

Thiz is & poorly colbected cpecies beth in the Pepth Region  (where i has bLeen
recerded from Mandurah) and elsewhere although, itisfairlywidespread extending

trom Jurien Bay to Bremer  Bay. Found  on W2, and 63 dunes.



4.0 VEGETATION

The vegetation of the Burne Beach area fcvaried, reflecting the subetantial variztion
in swil, topography  and distasce from  the ez that cocurs there, ttisuery ctrongly
centrotied by the substrate (coil? that it cccors on and s described belew  in
‘complexes’  corsisting of ceveral vegetation types that cecur on particular
geomerphol ogicat type. The infoemation  provided e from x study at Alkime:  a
short distance to the north of the Burne Beach ares where similar soilcunite have
eimilar vegetation however, there may be eome  differences at Burns  Feach  that

couid onty be determined by fieldstudy,

The gecicrphic  types present in the study area are ihe strand, 04, G4, &2 and O age
dunes  of the Ruindaiup dune cystem and associated swales mapped  ac Hp by
M thur ant Bartle (1788ad and the Vimestone and sand  surface types of the

Spearwood  dune  system.

Vegetation of the strand

The sirand {or ares of the beach above the tidal zone) has anly simple vegetation of
cotonizing species,where  the beach isparrow  this isoften pushed up onto the base
of the firsistabiliseddune. Where itiswell developed  the vegetation can include &
foredune  (keachricge) thal isreasonably well stabitised,with denter cover nf Spirifey
species, On ctable or prograding feaches these can become  completely  etabilisedover
aperiod of time, In exceptional rase such as atpord Kennedy  fecuth of Rock i ngh i)

seriesof such dunes can be developed, one behind the cther.

ShS1  Spinifex hirsutus, Spinifex longifolius Open hummock grassiand.

This wnit ispart of a complex  of variation containing the twe Spinifex umits that
orcurs on sandy  beaches along much  of the coast of South-wesiern Western

fustralia,

sh Gpinifex hirsetus Hummook graseland.

he  Spipifex hirsetys {20-40 om, A0A)  ismuch  denser in this upit than in the

preceding ohe ant there are zlcomore  atsoCiated ERECIRE,



Vegetation of the Q4 age Quindalup  dunes

The dunes  treated under  this cateoory have  Sraevels  crazscifolias &z & major

compenent of their vegetation and have =oil that isdictinetlya very pale grey rather

than cream coioured, fgacia fruncatzs and  Jlyoporum ingtare are prominent in

¥i

thair vegetaticn, They probably beiong fo the older group of 04 dunes  (see Trudgen

)
ol

S

! bt may  be trarcitional to 63,

ScAt Scaevoia crassifolim,fcacia truscata Low open heath

In thic upit the Scaevols grassifolia (3060 om, 20-250 ieclightlymore  abundant

than the figacis truncata (20-40 cm, 10-1%0). Other shrub cpecies present Zwould

include Myoporum insulare , Spyridivm  globwlosum |, (learia ayillaric, Bhanodia

bagnata and Acanthotarpus preissii,

Hisy Myporum inculare ,Spyridium  globulosum  shrobband

This unit grades intw the preceding one, tut while both have Scaevola craseifcliaac

the most abundent  cpecies, in thizunit there are tallerchrubs of Myporum insulare

(2.5-1.2Cm, 3-18013%0 and  Sppridism  globwlosen  (0.4-1.4(2@m, SO forming  an

vpper  shrub iarer,

Vegetation of the G3, 02 and Q1 age Guindalup  dunes
The wegetation on these dunes igoften misinterpreted as being highly dicturked
because of itelow stature and the grasey toek given to ithy the Vitiaceous herb

Lomangra maritima .

ArMa  fcacia rostellifera,Melaleuca acerpsa Low Open  Heath.

This unit fwhich iswvery variable? iscomman on the slopes of B2 dunes. Under and

betweer  the chrubs of Acgcia rostelliferg(30-50 om, 15-300) and Melalevca  aceross

(2540 om,  25-40%)  there ic a herb/cedge  Yaver of the liliaceous herl Lemandra

maritima .

Ma Melaleuca acercsa low shrubland  to shrubland.

The Melaleuca s the mest  abundant  shrub  species in this unit and at the site'

recerded was the only one, except for scattered Acacix caligna and Fhaoodia  baccata,




Thie umit covers large sections of this dune  type and has a lot of wariants twhich
weuld  be treated az separate wegrialion ivpes in & more  delailed ciudys incivding

stande  with  Fimelea  ferruginez , Trymalium albicans . Acacia lasincarpa  or

LEUCOponan parviflorus  dominant oo co-dominant,  very dense  larte patches of

Acacia rostellifers patches of Spyridive  olobulosem  and  on crests Grapholobism

tomentosum o Uther cpecies that occur in this wnit are, Hibbertia racemocs

b

Dtvlobiom  rebicuiatus ,and Kenpedia prosirata.

Eg Ewcalyrive gomphocephals ¢Tuart) oper woodland

b

There ar gart o the 02 dunes.
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Vegetation of the Spearwood  dunec  cystem, limestone areas

The area of vegetation f{mainiy heaths? on areas with limestore at or very near the
surtace in the study area has been repeatedly burnt fcome  of itfairiyrecentlyy. Thic
tae resulted in the vegetation on itheing mostly pre-climax  in structure and may
have ioue toihe repeated burning) resulted in changes in the balance of the species

precent,

The vegetation of these limestone  areas is a mosaic  with  the changes  in the

vegetation reflectingemall changee in the soil. Dryandra secsilisdominates much  of

the area with Melaleycs fuecelii where the limestone cotcrops strongly. Large areas

are zlso oowinated by Acacia  pulcheila , with  smalier areas deminated by

Zanthorrhoes  preiscii,Calothamnys  guadrifigus of Melaleuca cardicphells . alang

the ecotone where  the Vimestone (spearwood  sand systems  abuts the Buindatup

WOL/E2 dures) cystem there isprohebly o belt of Mantherrhees  preicsii shrubdand,

especially where the scotone isin a cwale.

De Drrandra sessilizopen heath

The Dryandrz gseseilisisusually cleartydominant  but, there would  have g eionificant

admixiure  of Xapthorrhoes prejgeil (1.33m, 10-150 and  an creassionsl foacia

;

Ligra (Z.émd in the upper shrub tayer, The Jower chrub Javer icususlly aloo guite

1y
T2
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dense with fhe most abenden?  species bwing Hibbertia hypericoides .

Mc Melzleucs cardiophylla tlesed heath,

Lower  shrubs prezent would  he Bhaoedia barcata, Dodonaca apters , Leuzapogon

10

parvifiorys Melaievea  ggeroca (Meialeyra huegellii and Grevillea thelemannians.

MhDs  Melaleuca huegelii, Dryandra sessilisopen heath toheath

The citerecorded in thiswunid at&limes  had been recently burnt and the Melsleuca

fuggeiil ©50 emy 20-230 had not recovered itspre-fire height and cover (5 1 m,

3500, The Dryandra zessilis(30om, patchy 10-280) alco had chuicosly not regained

fte full height or cover.  Other  shrub  species present were Gumphut obium

tomentosum o dipbertis  spicata, Melalevca  acercex, Grevilles  thelemanniana .

Dryandra niveas ,Levcopouon  propoingus  and Sesevcla  thespidsc .

Xp Manthorrhees  preiceii shrubland

T IR~

the  Hantharrhoes prefceis (i-Z.4m, 20-250 was the only tallshrub in thic unit.

Homever, the Tower  shrub  layer was  moderately  dense with epecies including

dagkeenia stricts,d ahes  Pissocarpha  Melaleucs  acerosa , Sompholobium troeentocn

and Hibbertia hyperigides

Vegetation of the sand surface areas of the Spearwosd  dunes  system
The areas of the Spearwood  dune  system that have a deep sand cover in the study
area have a range of weodland  and  ferect vegelation ceveloped  on them,  The

dominant  species are uswally Bankseia attenuata and Panisia menziesii but in places

Aligcasyaring  fraseriana or Eucalvptue gomphocephal & tTuart) are dominani,  Other

tree epecies precent are Rankuie grandis , Muyteia floribunda  ilest  @Gustralian

Christmas  treed Eucalyplys decipienc sEucaivptue marginata  (Jarrah? and EUCEiYpius

toditans <Prickiybark). There icsconsiderable wvariation in the understorey a5 well as

irn the cwerstorey.

Bapfde Bankceia attenvata ,Allccasvaring  fraseriana low open  forest over JacKoonia

sternbercgiara high shrubland

Thic wunit zpart of the conziderabile variation in the G2 Sanksia  epp, &llocasvaring
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fraseriang woodlands  to forests that ccour oi the Spearwood  sands in the study area.

The Banksis attepuatz was fairivlew but moderately dence and was more  abundant

thar the Aliesasvarina  fraseriana . There  were  also small  amcunts  of Banisia

v

meneiesii (Bankeia grandis and Buytsis floribunda e the tree laver.

EtBaBm  Eucalyptus lodtiama ,Banksia attenuata ,B. menziesii Jow cpen woodland

Thiz wariant of the BanMeiz  woodlands  hac a significant amount of Eucaiyptus

todbigna (Prickivbark) with the Banksia attenuata , Banksia menziesii  and  small

amount  of Banksia grandis . The .dl}erclsrub tayer was quite open, with Calothamue

quadrifigus ,Allogasvarina  bunilue  and others,

ABEY Allocasuarina  fraceriana, Banksia epp., Eucalyplue todtiana Low Open Forest

to Open Forest.

Thie urit has a mined iree layer with Allocasvarina  fraserianz the moot  abundent

tree species althovgh Bankela atlenuaia ismore  abundast  in come places. The other

tree species ar

o

Bankeia menziesii , Banksia  grandic , Eucalvptus  togtiang  and

vccassionai Muptsia fleribunda. The onty tallshrubs were Jacksonia sternberoiana

{¢-4m)  which was very patchy in itecover and Xanthorrhoea  preicsii.




9.0 CONSERVATIIN VWRLUE  OF THE BURNS BEACH  AREA

&b Introduction

The Burnz Beach area undoubtedly  has concervation valve for flera and vegetation
types, The extent of thisvalue isa function of many variabiee that need to be taken
inte account when  ascessing the conservation  valve of an arex for §lora and

vegetation, These varizhles are discuzsed below and then applies to the Burne  Beach

ares in secticns 5.7 a&nd 9.3,

1) the vegetation trpes and species of #lora found there, chwigusly an area has

conservation  valye for those species or vegetation iypes that are found within it.

2y how  extensive the vegetzlion type iser how targe the population sizes of a
species of flora are {both in the area and elsewhere), vegetation types which exist

newhere  elce or rare florawill be considered  to have higher conservation  value

than vegetation that isextensive or species that are very common over large areas,
However  itshoutd be noted that this isa humen  value eystem that fekeing applied
and that even populations  of very common species or stands of common vegetation
trpes stitThave iniriosic valee,

3 their distribetion, different vegetation types and individval flora BpECHEC
cecur in cifferent ways, for example  as single biocks, as part of & recurring patters or

related to a cpecialiced ecolegics) situation such as the ctrand or wetlande,

4) where in the distribution of the vegetation type or the gpecies the stand or
popuiation  occurs, Itisgenerally considered important  tocencerve a vegetation type
orospecies over itsrange so that a representative sample  of the variation icconserved
and consequently  ctands o populations  at the ende of the range Gf avegetation  type

or flura tpecies are considered tohave higher conservation walue.

o) how  previcus  development hac effected the extent of a vegetation type or
population sizes of flora species have  been  reduced by clearing and  other
geveliopment,

6) how  well reserved the wvegetation tvpes o florz species are ip cerure
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conservation  reserves. While  the conservation  value of a particular stand or
population  is from one point of view an intrinsic value, the percieved need to
conserve & particular stand or population  {i.e.part of the common useage of the
term  “conservation  value") will vary depending on how  well reprecenteg  the

vegetation type ur species icin cecure concervation reserves,

The factore licted above relate to the value of an area for the concervation  of
vegetation types or floracspecies for their continued existence rather than for use by
mar, An o area of land can alsc have wvalue through  the conservation  of the
vegetation and floraon itfrom an anthropocentric  point of view. For example areas
of land with native vegetation in an urban setting céfer opportunities  for education,
enjoyinent  (bushwalking, ohserving native flora) and research that would not Le
possitde on areas at a long distance from  centrec of population  because of the
distances invclved in travel. Kings Park isan excellent example of such a recerve
where there iswidespread community acceptance that such values exceed the value
of the land for development, Ancther  anthropocentriz  viewpoint  isan econemic
cne where concervation  value can be underctood  to existbecavse of & potential o
tind value in the flora of an area for economic  purposes  such as a source of
witdflower cpecies for cultivation for export, or as a scurce of drugs or alternative
crops. Such walue isextremely difficulttoquantify because itisextremely difficultto
torcee the circumetances  that will apply in the future o make & particular plant

valuabde.

Although thic cection ie largely concerned with the concervation  value for the
pretection of fleraand vegetation briefcomment  will be made on the conservation

value of the study area from other pointe of view {cee subcectione S.d& 5.5,

J.2Conservation  value for flora
The Eurns Beach area has particular value for the conservation of the pepulations  of
those cpecies Tikely to be found on itthat although not gazetted as rare flora are

either not common or not wicespread, These are Concstylis pauciflora cubspecies

euryhipic , Stylidium sp. ¢"maritima ", Leptorhynchos ceabrus , Yeronica  affinity

d

calycing and Conostylis teretifoliasep.planescens f{see cection 2.7 formore  detai!

n

Ch
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individual zpeciesy.Italso has significant walye for the conservation of apecies inat

are at gr onear the enc of their range in the study arca these are Slylidivin affinity

repens sYeronica  affinitycalycies and Lawmannia  sessijiflorasebspecies austrajjs.

L

Italee has value for the concervation  of the speciec tha! do not failinto any of the
above categories.Rlthough o an individual basis the walue for these species may be
smatier than that for the less commen species of those at the ende of their range it
can stitlindividually be significant and iscoilectively probably as cigrificant, or more
soy than  the total vilue  for the cpecial case species {if common tpecies are not
sdequately  protected ther wiil also become  rared). For example  the study area has

i

significant value for the conservation  of epecies suck as Lomandre  maritima  and

Pimeles  ferrupinea which  sre almost  entirely restricted to the Suindalyp dune

syelem whith isnct adequately reserved in the metropolitan  region foee tection 5,3

and section &).

d.3Conservation  valve for vegetalion

The Aifimos rea goee net have  any vegetation  types that are resiricied te it

Y]

however, itcontains vegetation ‘types that are restriciedto coasial ard near coastal
areat, These are the vegetation trpes of the Quindalup  Zune system and the near
coastal variants of he vegetation of the Spearwond  dune  system. These vegetation

trpes are not aceguately reserved,

@.3.1Conservation  value for vegetation of the Buindalup  dunes

The vewetation of the Guindalup  dune csystem ismoderately  well concerved st the
extremes of tisdistribution in Yaloorup Malional  Park {south of Mandurah) anes  in
Hambing Natiopnal  Park and the adjcining Wanagaran  Nature Recerve fhoth north
of Ltancelind, Howewver itisnot conserved in the middle of itsdiciribution. A 3
consequence  the Burns  Reach area (agwell as the nearby &ikimec ang  Hingans
areas and adiuining unoleared areas, especially to the north) have wvery eiguificant
1

censervation  value for the vegeisztion of the Guindazlup  dunes. The degree of this

significance isincreased by the fellowsing points:

IoThere are changee in the vegelation of the Duindalup  dunes  frem  north to
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south caysed by the gradient of climatic change from north to scuth over the
gistritution of the dune cvctens,

2. Due to the discontinucus  distritution of the dunes  and  disturbance by
urban  development and agriculture there it no significant opportunity  to
reserve this vegetation complen  between  the Burne  Beach  general ares and
Handarsh,

3. The Guindalup  dume  svelem ienot represented in Neerabup  Mationa)  Fark

and there are oniy a few hectares of the system in Yaschep National Park,

sodvilonservation  walue for vegelation of the Spearwoed  dune  system

The Spearwood  dune  systew has a similar pattern of distribution to that of the
Byindaiup gune  eystem, except that it is more  continuewe  and  broader. 11 is
gererally  net well  represented in  conservalion reserves with  moderate

representation  in Yaleorgp  Nationa]  Fark  {couth  of Mandurahd nd arEaE If

Mambung Mational Fark ano the adieining Waragaran Mature Reeerve {both north

of Lanceiing, However,  wnlilke the Quindalvp  dume  eystem, the Spesrwood  dune

system has significant representation  in conservation reserves in the metropsiitan

arey  (in Neerabup and  Yanchep Mationxl  Farke  ang  come viher smalier

conservation  reserves), Notwi thetanding this latter point, the areas of the
Spearwond  dunes  in the Burns  Beach  genera) area {and the aditining  untleared

areas) have significant consecvation  value. The degree of this significance is

incressed by the following points:

foThere are changes  in the vegetalion on thic dune  eystem {hoth the cang and

timestone  surface types) from porth toosoulh and from east tp west (Trudyen,
1768, 1767 and the areas of the system in the Burnc  Beach ares represent the
westernmost pertion of the system, which is poorly represented in the

metropoiitan  reserves.

Z. Even  though thic system s belter represented  in recerves  in  the

metropolitan  area than the Guindalup  svelem, iticstilinot well represzented



I
and there are very few oppportuniiies  to redress this.iThic fsalso the case to
the socuth of Perth where most of the syolem has been clezred or very badly

degraded,?

3, The wegetation of the Spearwecd  dunes  iemere  diverse than  ihat of the
Buindaiop  dunes  and this means  thal to adequately conserve  this variation

FEMGED AFERS ArE refuired,

J.4Concervation  value for protection of landforms

The durns Beach ares fand adioining  areas) ales hac walue  for the conservaiion  of
tandforms, It includes @ relatively undieturbed  beach, ceveral ages of Huindalup
dumes and areas of the timesione  and wand surfaces {inciuding several of the unite of

Meérthur  ang Bartle 17800 of the Spearwcod  dume  system in areiatively small ared.

=1

roa shinitar fashion  to the wegetation and flors of the Quincalup dupes  thess
features are in conservation  reserves towards the limits of their distribution but are

net adequately recerved in the centre of their range.
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6.0 REGIONAL CONSERVATION IGSUES  AFFECTING THE  CONSERVATION
VALUE  OF THE BURNS BERCH  AREA

The regional conservation iesves affecting the Burns Beach area are:

1y the wvery extersive clearing of the native vegetation of the Swan

Coastal Plain on which the Alkimos  area occurs,
Beard and Sprenger (19840 gives figures for xlienztion  (which  they equate with
clearing, although  there are resnante  in private cwnershipd  of the Plain as 78%
woeralty with south of Ferth virtually 1804, This means  that many species of plants
feund  on the Piain have had their populations  and ranges decimated  and many
vegetation types have been lostor reduced to fragentary remaine, particularly south
of Perth, Ttalseimeans  that the areas of vegetation remaining  have greatly increesed
signiticance for conservation  because of the reduced cpportunities for conservation.
[tshoutd be neied that Seard and Sprenger’s figurec are now  six years old and that
some  of the data Cparticularly aerial ghotography?  they were based on could be older

than that,

2) the low  reservation  in  the metropolitan area of areas of native

vegetation.
Stgniticant areas have been recommended for rezervation as recerves and regional
parks in the aress surrounding  Perth through  the "System  Six" process (EF& 19623,
However many  of these have not been  implemented, intteding & significant
number  of proposed  reserves that have unfortunately  been cleared, The recult iethat
there are relatively few cecure conservation  areas within  the urbanised  zome.
Alkimos  decurrenily at the fringe of the urbanised zone and iolikely tobe within it
within the reasonably near future, itdeec have the advantage of being cloce to botk
Meerabup  and Yanchep MWatiocnal Parks but, as noied ahove, hac cumplimentary

conservation  valyes.,

3) the  desirabitity of improviag the  boundary to arex  ratic of
Neerabup  National Park.
Meerzbup  Mational  Fark has an attenuated shape  that is undesirable  becauce it

potentially reduces the effectiveness of the recerve for $he protection  of the



vegetation  types and  flora species found  in 0%, complicating  and making

more exgpenzive.  Consequently itote desirable to improve the

boundary  toarea ratioof the park Ly making  additions toit,



7.0 INTEGRATING MATNTENANCE OF  CONSERVATION
DEVEL DPMENT

VALUE HWITH

There are practical limite to the successful integration of oevelopinent &nd

concervation  as develupment brings with itnot only the remcval  of the vegelztion
o the arexs actually developed

bty also disturbance toadivining areas (hoth during

and after the actual development’ this includes:

“phyeical disturtance by vehicles, including earthworking  vehicles as well ac

cars and trucke

- the intpocuction  of weeds, resulting in cisplacement  of native ipeCies and

Gtugs  toovegetation  siructure fand often increaced Flamalilityy,

-thanges  to firercegimes  (usually in Western  fustralia thic means  iicresced

frequency of firetoprotect valuable property such ac buildings but arson can

ateo be a problemd  which  resulis in changes o species cunposition and in

time degradation of the vegelation

- changes  to other environmental parameters  caveed by activities associated

with the development can alst affectthe vegetation and fiora.For example:
increases in nutrient levels through  the use of fertilicercin areas with VETY

nutrient deficient soits such ae the Quindalup  dune  cystem could result in

significant changes  in species compozition  and  could  wvery significantty

increase the degree of weed invasion; drawdown of water tables can lead tc

the death of tome cpecies, as can increases in water tables caused by clearing of
vegetation,
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