


VOLUME T W O  
PART A 

PREPARED BY 

f""", @ Environmental Protection Authority 
~. ,4 

WESTERNAUSlR4lIAN 
PIANNING COMMISSION 

WATER AND RIVERS 
COMMlSSlON 

D E C E M B E R  1 9 9 8  



Perth's Bushplan is jointly prepared by the 

Western Australian Planning Commission - Ministry for Planning 

Environmental Proteaion Authority - Depariment of Environmental Protebion 

National Park and Nature Conservation Authority - Department of Conservation and Land Management 
Waters and Rivers Commission Board -Waters and Rivers Commission 

This volume is published by the 

Department o f  Environmental Proteciion 

14 1 S t  Georges Terrace 

Perth,Western Australia 6000 

on behalf o f  the above. 

Published December 1998 

& 
Pmted on recycled papet 



Perth's Bushplan is in two volumes, each in a series of parts.The two volumes are bound as four separate 
documents -Volume l ,  andvolume 2, Park A, B and C. 

Volume 1: The Report Text Volume 2: Directory of 
Summary and General Recornmendat~ons Bushplan Sites 
containing: a foreword from the Ministers for 
Planning, Environment and Water Resources; a letter 
of transmittal from the chairs of the Environmental 
Protedion.Authority National Parks and Nature 
Conservation Authority Western Australian Planning 
Commission and Water and Rivers Commission; a 
summary of the Perth's Bushplan project: and the 
general recommendations covering implementation 
of Perth's Bushplan, followed by: 

A. Introduction: an outline of the scope of Perth's 
Bushplan, the background to its preparation, 
accounts of the regional planning context and 
the ecological setiing of the Swan Coastal Plain 
portion of the Perth Metropolitan Region. 

B. Developing Perth's Bushplan: covering 
contributory studies, methodologies of 
assessment, and area selection. 

A. Guide t o  Bushplan Site Descriptions: an outline 
of each of the categories of information used to 
describe the Bushplan Sites.This part 
complementsVolume l giving greater detail of 
the contributory sources. 

B. Bushplan Site Descriptions: descriptions of each 

of the Bushplan Sites. 

C. Bushplan Site Maps: maps at 1 :36 000 showing 
each of the Bushplan Sites. 
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1. Introduction 
Perth's Bushplan identifies a series of Bushplan Sites 
on the Swan Coastal Plain (SCP) portion of the 
Perth Metropolitan Region (PMR) that contain 
natural areas of regional conservation value (see 
Map I).These Sites were identified on their 
bushland and wetland conservation values as 
outlined involume I (sections 2.2 and 2.3).This 
Directory gives details of the location and currently 
identified boundaries of all of the Sites. 

2. Bushplan Site Boundaries 
The Bushplan Site boundaries circumscribe areas of 
bushland, bushland being defined as:'land on which 
there is vegetation which is either a remainder of 
the natural vegetation of the land or, if altered, is still 
representative of the structure and floristics of the 
natural vegetation, and provides the necessary 
habitat for fauna' (after Keighery, B], and Gray 1993, 
and Connell 1995, adapted from the Government of 
New South Wales State Environmental Planning 
Policy No. 19 - Bushland in Urban Areas). 

Areas of native vegetation where the structure and 
the floristics have been altered t o  the extent that 
the vegetation cannot practically be restored t o  be 
'representative of the structure and floristics of the 
natural vegetation' are not considered bushland (see 
4.5.3 Vegetation Condition). While these areas have 
conservation value, as they provide habitat for some 
fauna, they are not generally considered the prime 
conservation areas. 

The initial bushland mapping by the Ministry for 
Planning (MP) was done as part of the Perth 
Environment Project (PEP) and was based on the 
interpretation of 1989- 1993 1 :20 000 aerial 
photography (Dixon et al. 1994).The approximate 
extent of the bushland remnants was drawn on I : 10 
000 base maps and entered into a computer-based 
geographic information system (GIS). Combined 
SPOT (from 22January 1993) and LANDSAT (from 
6 April 1993) satellite images were classified t o  assist 
interpretation.The l: l 0  000 computer maps were 
checked in the field and updated between 
September and December 1994.The field check 
involved checlting the accuracy of the bushland 

mapping and collecting mapping information on 
vegetation condition (see 4.5.3Vegetation 
Condition). A further review of the data was made 
from January 1996 1 :20 000 aerial photography 
(MP G15 1996). 

Since l995 two local government studies, City of 
Gosnells rrudgen and Keighery 1995) and City of 
Wanneroo Vrudgen 1996) have used the M P  
remnant bushland mapping of the Perth 
Metropolitan Region as the base for documentation 
of the bushland within the local government area. 
These studies have involved further; more recent 
aerial photography interpretation and extensive 
(Gosnells) to limited (Wanneroo) ground-truthing. 
As would be expected, these studies found some 
discrepancies between the local government and 
Perth Metropolitan Region mapping related to 
misinterpretation, clearing and changed land use 
(leading to condition changes). M P  found similar 
discrepancies between the 1995 M P  remnant 
bushland map and the 1996 review. 

A final review of the base mapping was done by 
Agriculture Western Australia (AgWA) in 1998 
(AgWA 1998 GIS) from the first digital colour 
orthophotography of the Perth Metropolitan Region 
produced by the Department of Land 
Administration (DOLA).This digital colour 
orthophotography allows for a more accurate 
location of vegetation, as the boundaries can be 
interpreted at a resolution of +l- I metre. 
This improves on the +l- 30 metres resolution of 
the base SPOTILANDSAT image used in 1995 and 
updated in 1996 and ailows for more accurate 
location of bushland areas. 

AgWA Spatial Resource Information Group has 
mapped vegetation throughout the south-west of 
Western AustraliThree basic vegetation classes 
(Beeston et  al. 1995) are mapped from visual 
interpretation of aerial photographs.These three 
classes are: 

Remnant vegetation 
- most closely resembles the natural state of 

vegetation for a given area 
- most similar t o  identifiable remnant areas of 

similar vegetation types 



Map 1: The boundaries of the various study areas referred to in Volume 2 

m Area covered in Perthj Bushplan 

17 Perth Metropolitan Region (PMR) 

/V System 6 Area boundary* and boundary of the vegetation complex mapping (Heddle et a1 1980) 
(*except where north-western boundary follows the Moore River on the Swan Coastal Plain) 
0 Swan Coastal Plain (SCP) boundary 

Area of floristic survey - Gibson et a1 1994. m Additional area of floristic survey - System 6 Update 



- of the greatest structural d~vers~tyicomplex~ty 

In comparison t o  disturbed vegetation in the 
region 

minimal disturbance by agents of human 
activity. 

Modified vegetation 
- degraded understorey 
- obvious human disturbance 
- saline incursions 

high perimeter-to-area ratio 
narrow corridors of vegetation along roads, 
railway lines. 

Scattered trees 
- cleared parkland 
- no canopy continuity 
- no significant opportunity for regeneration. 

These classes can be further divided into more 
descriptive units. Fifteen units were used by Van 
Gool (1 994) in the mapping of the Peel-Harvey 
Catchment Area. 

AgWA mapping for Perth's Bushplan is based on 
the visual interpretation of the 1996- 1997 digital 
colour orthophotos (DOLA 1997 GIS, provided by 
Land Information Branch at MfP) or black and white 
orthophotos for the same period where colour 
images were not available.The vegetation was 
digitised direaly from 3.8 X 3.5 digital orthophoto 
images with l -metre resolution using IntergraphTM 
IRASC software. 

Vegetation was mapped where its condition was 
considered to fall into either the 'remnant' or 
'modified' vegetation classes. For the purposes of 
Perth's Bushplan vegetation in this context is termed 
'native vegetation' (seevolume I ,  Map 2 andvolume 
2, Part C Maps).Vegetation in the 'scattered trees' 
class has not been mapped. It is intended that sub- 
categories similar to those mapped byvan Gool 
(1 994) will be mapped at a later stage. 

Ofthe 4,565 individual bushland areas (polygons) 
mapped by AgWA, 1,880 (4 1 per cent) represent 
vegetation remnants not mapped previouslyThese 
discrepancies between the AgWA vegetation 
mapping and the M P  bushland mapping are related 
to a series of factors such as resolution of the 

photography, differences in the mapping units (native 
vegetation versus bushland), misinterpretation and 
condition changes (for example, regrowth after 
partial clearing andlor fire). 

The AgWA vegetation mapping is shown as the 
base vegetation mapping used involume l ,  Map 2 
andvolume 2, Part C. However; the selection of 
regionally significant bushland areas, was based on 
the 1995 M P  ground-truthed remnant bushland 
mapping, as updated in 1996 (MP 1996 GIS).As a 
consequence the Bushplan Site boundaries shown in 
Volume l ,  Map 2 andvolume 2, Part C were 
determined by comparing: 

AgWA vegetation mapping 

- 1995 MfP ground-truthed remnant bushland 

mapping, as updated in 1996 (MP 1996 GIS) 

- 1997 Metropolitan Street Directory aerial 
photography and l997 Perth Metropolitan 
Region digital colour orthophotography 

- DEP survey records (DEP 1996, 1998) 

- the boundaries of Conservation Category 

Wetlands (Hill et al. 1996b) and verified 
Conservation Category Wetlands (after 
Semeniuk,V&C Research Group 1997; see 
section 4.3.3 for a description of these two 
categories). 

At times there were discrepancies between the 
mapped vegetation (AgWA 1998 GIS) and survey 
records of bushland areas in the Bushplan Site (for 
example Bushplan Site 74). In these cases Bushplan 
Site boundaries were drawn to reflect the survey 
records. As time permits the AgWA mapping will be 
amended to account for this. 

While boundaries of the Bushplan Sites are as 
accurate as possible and the mapped vegetation for 
the Perth Metropolitan Region (Volume I ,  Map 2 
andvolume 2, Part C) is a good guide, a detailed 
determination of the bushland boundaries will 
depend on individual ground-truthing of each 
bushland boundary. 

The final determination of boundaries of the area to 
be identified and managed for conservation will 
involve consideration o f  



individual area ground-truthing of bushland 
boundaries 

management design criteria such as 

- reducing the bushland edge-to-area ratio 
- establishing a foreshore reserve or 

management buffer area 
- connectivity with other Sites and natural 

areas 

. cadastral boundaries 

existing planning constraints. 

3. Bushplan Site Maps 
A series of maps has been produced t o  show the 
Bushplan Sites (Volume 2, Part C).The map grid is 
based on the 1: 25 000 standard map sheet series 
used in the Australian 1: 25 OOOTopographic Survey. 
FourA4 size maps will represent each 1: 25 000 
map sheet.This scale is the smallest practical scale t o  
show sufficient detail of the Bushplan Sites. Larger 
Bushplan Sites may be found on several maps. 

Layers of mapped information have been overlaid 
on the Bushplan Site maps to define each Bushplan 
Site and individual lots within each Bushplan Site, 
namely: Bushplan Site boundaries, Bushplan Site 
Number (the arbitrary number assigned t o  each 
Bushplan Site for use of identitication in Perth's 
Bushplan), mapped vegetation (AgWA 1998 GIS), 
cadastre (DOLA 1998 GIS) and rivers, creeks andlor 
artificial channels collectively referred to as water 
courses (WRC 1996 GIS).Australian Map Grid 
coordinates are shown on the margins of the maps 
t o  allow for the location ofthe Bushplan Sites. 

When mapped information sets (data sets) are 
overlaid in this way there can be some discrepancy 
between boundaries, the magnitude o f  this 
discrepancy being related to the resolution of each 
data set.The original SPOTILANDSAT image used 
for the base of the M P  bushland mapping can be 
interpreted at resolutions of +l- 30 metres 
compared with the +l- I -metre resolution of the 
base digital colour orthophotography of the AgWA 
native vegetation mapping. Using the AgWA native 
vegetation mapping as the base vegetation data set 
facilitates a more accurate identificatiqn of other 

mapped data sets with the individual regionally 
significant bushland areas. For Perth's Bushplan 
mapped data sets have been used to source 
information on cadastre (lot numbers, reserve status, 
street name), zoning, landform and soil, vegetation 
complex, floristic community type, water courses 
and threatened ecological communities. Details of 
each of these categories of information are given in 
seciion 4. 

Part C of thisvolume contains maps produced t o  
show the Bushplan Sites. Map 2 is an annotated 
example of one of these maps.The tables at the 
beginning of Part C cross-reference the Bushplan 
Site number t o  the page on which the relevant 

Bushplan Site description and map may be found. 

4. Bushplan Site Descriptions 
4.1 Introduction 
Bushplan Sites are described according t o  the 
regional and individual attributes o f  the bushland and 
wetlands identified within the Site boundaries. 

A standard format was developed to provide 
comparable descriptions of each Bushplan Site. 
Appendix I contains the standard outline used for 
describing each Bushplan Site.The descriptions are 
ordered in the following broad categories: 

Name 

All the Bushplan Sites have been named. 

Boundary Definition 

Identified boundary categorylcategories used t o  
define the Bushplan Site boundary are listed. 

SECTION 1: CADASTRAL INFORMATION 

Location, size and ownership detail 

SECTION 2: REGIONAL INFORMATION 

The primary selection of the regionally significant 
areas encompassed in the Bushplan Sites was based 
on information collected and compared from across 
the Swan Coastal Pla~n (seevolume l).These 
comparative regional data sets consider landforms 
and soils, vegetation and flora, wetlands and 
threatened ecological communities. 
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An Example of a Bushplan Site Map Map 2 



SECTION 3: SPECIFIC SITE DETAIL 

An individual description is given of the Bushplan 
Site's vegetation, flora, fauna, special connectivity and 

significance. 

SECTION 4: INTERNATIONAL AND 
NATIONAL SIGNIFICANCE 

A listing is given of the Bushplan Site's national and 
international significance. 

SECTION 5: SELECTION CRITERIA AND 
RECOMMENDATIONS 

The selection criteria met by the Bushplan Site are 
listed together with selected opportunities for and 
contraints on protection of the Site and specific 
recommendations for each Site. 

lnformation listed in SECTIONS 2 t o  5 of Bushplan 
Site descriptions only applies t o  the bushland 
within the circumscribed boundaries. 

This format is considered the 'minimal data set' for 
describing each Site. In many cases additional 
information can be gained from the references listed 
or from the relevant government department or 
local authority in addition, there are many ongoing 
studies which will continue t o  add t o  this 

knowledge. 

In general each category of information is detailed in 
three sections: 

Background: This section gives a brief description 
of the category of information, in other words, 
what information is recorded, and in some cases 
provides discussion of the background studies 
which have given rise t o  the information used. A 
more detailed account can be obtained from the 
original studies referred to in this section. Copies 
of most studies are held at the Department of 
Environmental Protection. 

lnformation Source: A brief summary of the 
particular information source, the form of the 
information and area of the Swan Coastal Plain 
to which the information dates.The information 
ranges from comprehensive regional studies t o  
individual studies of varying detail and qua1ity.A~ 
many of these sources of information as possible 
(within the time and resource consiraints of this 

study) have been accessed and collated. Survey 
work was undertaken specifically for Perth's 
Bushplan by both M P  and DEP to complement 
existing information on the area.The information 
may be in the form of maps, published and 
unpublished written accounts andior survey data 
sheets.The source of the information is 
referenced in each case, lnformation contained in 
these sources may also be on databases or a 
geographic information system (GIS). Database 
references are annoted with a'D' and geographic 
information system references are annoted with 
'GIS and listed at the beginning of the references 
(see section 5). 

Directory Descriptors: An explanation of how 

the information is used and presented in the 
Bushplan Site account together with a listing of 
the descriptive phrases used in describing the 
information. Appendix l lists all Directory 
Descriptors. Reference is given to the page of 
the Appendix on which the Directory 
Descriptors are listed. In some cases the 
category of information is self-explanatory and 
this detail is not given. 

Appendix 4:'lntroductory Guide t o  the Bushplan 
Site Descriptions', is a condensed introduction to the 
Site descriptions which omits the Background 
section outlined above. 

4.2 NAME AND BOUNDARY DEFINITION 

Background 

All the Bushplan Sites have been named.At times 
several numbered Bushplan Sites have been grouped 
in a single description and the group bears an 

individual name. 

Each Bushplan Site name is in keeping with well- 
used names of the area. Where an existing name is 
not known one has been adopted from a boundary 
road for the purposes of Perth's Bushplan. Other 
known names are listed in SECTION l of the 
Bushplan Site description.The suburb in which it is 
found follows the name. 

The rationale for the development of the Bushplan 
Site boundaries is outined in section 2 and will not 
be further detailed here. 



Information Source . . 

Source Form Custodian Coverage 
. . -. - - . . .- . . . . . . - . . - - . . . . . , - . . - . . . . . . . . . . . . . . . . . - - . . . . . . . 

1997 nat~ve vegetation maps, AgWA Swan Coastal Plan porton of the 
(AgWA 1998, McArthur 1998) Perth Metropolltan Region 
(seevolume I ,  Map 2 andvolume 2 Part C) 

1996 remnant bushland maps, (MP 1996) GIS MP Perth Metropolitan Reqon 

Directory Descriptors (Appendix 1, page 98) 

The Bushpan Site boundaries are at various stages o f  refinement according t o  the history o f  the Ste's 
recognition and its complexity. 

Boundaries of Bushplan Sites are allocated t o  seven categories: 

protected area boundary: boundary matches current MRS Parks & Recreaton, and lands managed by the 
Department of Conservation and Land Management (CALM) o r  Crown Reserves with a conservaton 
purpose 

management boundary: boundary selected for ease o r  viability o f  lnanagement 

managementibushland boundary: combination o f  management boundary and mapped bushland boundary 

bushland boundary: boundary fully encompasses mapped bushland areas 

bushand group boundary: boundary encompasses several mapped bushland areas 

conservation wetland boundary: boundary matches verified conservation category wetand boundary o r  
boundary adjusted t o  include all o f  a conservation category wetland (WRC 1997 GIS) 

vegetation complex boundary: boundary follows boundary o f  the area o f  a single complex 

Where there are discrepancies between the mapped vegetation (AgWA 1998 GIS) and survey records o f  
bushand in the Bushplan Site, the 'boundary category' is annotated with the followng statement: 

'Areas o f  bushland within the boundaries o f  the Bushplan Site are not accurately mapped. 
The boundary has been drawn t o  include any unmapped bushland.' 

In general, the areas recognised for the first time in Perth's Bushplan have preliminary boundaries related t o  
the mapped bushland. However; changes are expected to be limited. 

998 PanAlrama (aeral photography) 
(DOLA 1998d) 

1997 Perth Metropolltan Regon dgltal 
colour oiihophotography 

1996 black and wh~te orthophotography 

Conservation category wetlands 
(HI1 et  al 199613 WRC 1996) 

Verified conservation category wetlands 
(Semenuk,V&C Research Group 1997) 

Perth's Bushplan 7 

CDROM 

GIS 

G15 

GIS 

GIS 

DOLA 

DOLA 

DOLA 

WRC 

WRC 

South West WA 

part of the Perth Metropolltan Reg~on 

Perth Metropolltan Regon 

Perth Metropolltan Regon 

Perth Metropotan Reg~on 



4.3 SECTION 1: CADASTRAL 
INFORMATION 

Background 

This section contains a miscellany of Information on 
the Bushplan Sites Including: 

The arbitrarily assigned Bushpan Site number; the 

relevant map number (contaned involume 2, 
Part C) and tile map sheet series reference 

number(s). 

Reference to the recommendation areas of the 

System 6 report (DCE 1983). It is indicated 
whether the Bushplan Site concdes with all or 
part of a System 6 area.Appendix 2 gives a 
summary of all System 6 areas and ther status 

within Perth's Bushpan; a summary of this table 
is included as Appendix 5 ofvolume 1 

All known names and reference codes. Such 
'names' can be a guide to information on the 
area. Reference is also made to whether whole 
or part of the Bushplan Site was the subject of a 
public submission to the System 6 and part 
System I Update Program during 994. 

The total area and the area of mapped native 
vegetation contained within the Bushplan Site. 
It is this mapped native vegetation that Perth's 
Bushplan identifies as regionally significant 
bushland. If open water (not vegetated) is known 
to occur in the Bushplan Site this is indicated. 
Areas of open water are not given, but generally 
the area of the Environmental Protecilon (Swan 
Coastal Plain Lalkes) Policy (Government of 
Western Australia 1992b) laltes can be 
considered to be the area of open water 

The local authority (government) and suburb(s) 
in which the Bushplan Site is located. 

Zoning under the Metropolitan Region Scheme 

(MRS) andTown Planning Scheme (TPS). Map 3 
shows the distributions of each zoning category 
under the Metropolitan Reg~on Scheme. Some 
Bushplan Sites may be Parks and Recreation in 
theTPS but have the zonng of the surrounding 
area in the MRS. 

Lot and Reserve numbers are listed alongside 
ownership categories. 

Information Source 

Sowce Form Cuscodian Coverage 
. . . .- . . . -. . . . ... , - .  

Bushplan Slte Boundares GIS MfPIDEP Swan Coastal Pla~n portlon ofthe Perth 
Metropolltan Reglon 

1997 natlve vegetat~on maps (AgWA 1998) GIS AgWA Swan Coastal Plain portion of the Perth 
Metropolitan Regon 

DOLA Local Government Author~t~es G15 DOLA W A  
and suburbs (DOLA 1998b&c) 

WAPC MRS andTPS zonngs (MP i998a&b) G15 M P  Perth Metropolitan Region 

DOLA Seot 1998 cadastre (DOLA 1998.2 GIS DOLA W A  
I I 

System 6 areas (DCE 1983 DEP 1995b) GIS DEP System 6 Regon 

Directory Descriptors (Appendix 1, page 98) 

For each Bushplan Site the following information is listed: 

Bushplan Site number: The arbitrary number assigned t o  each Bushplan Site, for example, Kings Parlk is 
Bushplan Site 3 17. Some descriptions refer to a series of Site numbers. 

Map number: Refers to the map page (seevolume 2, Part C) on which the Bushplan Site is located. 

Map sheet series reference number: Refers to the Australian 1 :  25 000Topographic Survey Map Sheet Series 
from which the map pages are derived, for example 2034 IV SW (cononued) 

g Perth's Bushplan 





Directory Descnptors (continued) 

System 6: The System 6 reference number is cited then the portion ofthe System 6 area included within the 
Bushplan Site is described (see Appendix 2). 

Other Names: Any other known names or reference codes. 

Area (ha): The area defined by the Bushplan Site boundary is recorded asTotal Area, followed by the area of 
mapped native vegetation and the presence of open water. 

Local Authorities (Suburb): For example, City of Nedlands (Shenton Park). 

Zoning: Metropolitan Region Scheme (MRS) andTown Planning Scheme TPS). 

Ownership Category: Ownership categories identified in the Bushplan Site are listed.There could be one or 
more of the following: 

Commonwealth Government - vested in Commonwealth Government 
State Government -vested in State Government 
Local Government - vested in local government 
Private - owned freehold by private person(s), State or local government, for commercial purposes by a 
private person or company 

LotlReserve numbers (purpose), Street name: Street names and Lot or Reserve numbers (with the Reserve 
purpose in brackets) are listed. 

4.4 SECTION 2: REGIONAL 
INFORMATION 

4.4.1 LANDFORMS AND SOILS 

Background 

The patterning of plant and animal distributions on 
the Swan Coastal Plain is closely related to the 
geology, geomorphology and soils of the Plain. Some 
understanding of these physical features is essential. 

From east to west the Perth Metropolitan Region is 
conspicuously divided into two distinct landscape 
units (Figure I).To the east is the Darling Plateau, an 
ancient plateau of Archaean origin, and t o  the west 
are the more recent sedimentary deposits of the 
Perth Basin expressed as the Swan Coastal Plain. 

The Darling Scarp, being the western margin of the 
Darling Plateau, forms the eastern boundary of the 
Swan Coastal Plain south to near Dardanup (Figure 
l ,  Map I).The Darling Fault is just t o  the west of the 
Scarp, the fault line having been eroded since its 
formation. Compared with the Plateau, the Swan 
Coastal Plain is of very recent origin, the soils of the 
Plain having been laid down in the Pleistocene and 
Holocene periods (the last three million years).The 
Darling Scarp forms the eastern boundary of the 

Studies of the geomorphology and geology of the 
Plain (McArthur and Bettenay 1960 and Playford et  

al. 1976, seeTables I and 2 thisvolume and Figure 3 
and Map l ,Volume I)  have divided the Plain into a 
sequence of alluvial (water-borne) andlor colluvial 
(erosional) deposits in the east and aeolian (wind- 
borne) sands in the west.The six major landform 
elements identified lie more or less parallel to the 
coast.These, from east t o  west (Figure I), are: 

(i) Dandaragan Plateau (north of the transect shown 
in Figure I) - Lying to the west o f  the Darling 
Scarp, the Dandaragan Plateau is geologically part 
of the Swan Coastal Plain and is separated from 
the five units described below by the Gingin 
Scarp.The Dandaragan Plateau is composed of 
jurassic and Cretaceous sandstones with bands of 
siltstones and shale.The Plateau has been subject 
to laterite formation and erosion and the soils are 
laterites and colluvial sands. 

(ii) Foothills (Pleistocene-foothills of the Darling Plateau 
and a similar series of foothills which occurs at the 
base of the Dandaragan Plateau) - A  narrow band 
of colluvial and alluvial depos'ks and old beach sands 
occurring at the base of the plateaus. 



(iii) Pinjarra Plain -An alluvial plain of Pleistocene t o  
Holocene age, originating from the river systems 
flowing down from the plateaus. 

(iv) Bassendean Dunes - Pleistocene aeolian heavily 
leached sands falling from 40-80 metres relief in 
the north of the Plain t o  almost sea level in the 
south. 

(v) Spearwood Dunes - Pleistocene aeolian sands 
overiyingTamala Limestone.These sands have a 

less leached profile than the sands of the 
Bassendean Dunes but generaliy a similar relief 
except where theTamala Limestones are 
exposed.The exposed ridges ofTamala 
Limestone are the most prominent landforms on 
the Swan Coastal Plain. 

(vi)Quindalup Dunes -These calcareous coastal 
Holocene sands on the western margin of the 
Plain are the most recent aeolian dunes. At times 
these overlieTamala Limestone. 

(San 
Speanvood Dunes 

idr derived fromTamala Limestone) 
A 

Foothills 
(Yoganup Formation) 

I Darling Scarp Plateau 
ood ~ u n e f /  \ Limestone Barrendean Dunes 

Figure 1: A cross section of the PMR showing the major landform elements 

A 'typical' transect of the major geomorphological systems of the Swan Coastal Plain after McArthur and 
Bettenay (1960) followed by major geological systems after Playford et al. 1976 

Foothills (Ridge Hill Shelf) Pinjarra Plain 

Yoganup Formation Guildford Formation 

Cardup Group 
Spearwood Dunes 

Bassendean Dunes ,, ,, Tamala Limestones 

Bassendean Sand B Sands derived fromTamala Limestones 

Quindalup Dunes 

[7 Safety Bay Sands 

Adapted with permission from Fact Sheet 15. The Geology of Perth. 
Department of Minerals and Energy,Western Australia. 
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Each of the six major landform elements has a 
characteristic suite of soils, generally bearing similar 
names.These soils are mapped at varous scales in a 
series of maps.The Urban Geology and Environmental 
Geology Series (Gozzard 1982a&b, 1983a&b, 1986; 
Jordan 1986a&b; Smurthwaite 986a&b) give the 
most complete coverage of the Swan Coastal Plain 
and use consistent mapping units Fables 2,3 and 4). 
These mapping unrts can be directly compared with 
the major geomorphological systems (McArthur and 
Bettenay 960) and, to a lesser extent, to the units 

identified by Churchward and McArthur ( l  980) 
(table l).The units identified by Churchward and 
McArthur were used as the basis for the mapping of 
the vegetation complexes (Heddle et 01. 980, see 
4.4.2Vegetation Complexes).The first column iniables 
I and 2 (after Playford et al. 1976) can be used as a 
basis for comparing the various units 

The majority of the regional data on the Plain has 
been broadly grouped with reference to the SIX 

major landform elements, the interleaving of these 
elements and the wetlands (Appendix I ,  SECTION 2). 

Information Source .. . . . . 

Source Form Custodian Coverage 
-- 

Directory Descriptors (Appendix 1, page 98, 99) 

Urban and Environmental Geology Series subunits are grouped according to the major andform units, namely: 
Darling Plateau (Darl~ng Range)lDaring Scarp; Dandaragan PlateaulGingin Scarp; Pinjarra Plain: Bassendean 
Dunes; Combinations of the Bassendean DuneslPinjarra PainISpearwood Dunes; Spearwood Dunes; 
Quindalup Dunes:Wetlands and Lagoonal and Estuarine Deposits Fable 3). Each sub-unit heading is followed 
by the symbol which denotes the geological unit and, in most cases, the broad soil characteristics as described 
in Table 4. 

Urban and Environmental Geology Serres 
(Gozzard 1982a&b 1983a&b, 1986. Jordan 
1986a&b, Smurthwarte l986a&b. 
(Geoogcal Survey of WA 1989) 

Table 5: Vegetation complexes in the Perth Metropolitan Region (after Heddle et al, 1980, arranged in major 
geomorphic units (see Landforms and Soils)) 

Dandaragan Plateau 
MOGUMBER COMPLEX - SOUTH :Open woodland of Eucalyptus calophylia, w ~ t h  some admixture of E, rnorginato and a second 
storey of E, todtiona - Banksia ottenuata - B, rnenziesii - B. ilicifoka. 

Gingin Scarp 
REAGAN COMPLEX :Vegetation ranges from low open woodland of Bonksio species - E. todtiona t o  closed heath depending on 
the depth of soil. 

prrnted 
maps 
part GIS 

Foothills (Ridge Hill Shelf) 
COONAMBIDGEE COMPLEX :Vegetation ranges from a low open forest and low woodland of E. todtiono - B onenuoto - B. 
menriesii - B. ilicifolia with localised admixtures of B. prIonotes t o  an open woodland of E. colophylla - Banksia species 

FORRESTFIELD COMPLEX :Vegetation ranges from open forest of E, calophylia - E. wandoo - E, rnarginata t o  open forest of E. 
morginata - E, colophylia - C. foseriana - Bonksio species. Fringing woodland of E. rudis in the gullies that dissect this landform. 

Pinjarra Plain 
GUILDFORD COMPLEX :A mixture of open forest t o  tall open forest of E. colophylla - E. wondoo - 
E. rnorginata and woodland of E. wandoo (with rare occurrences of E. lane-pooleo. Minor components include 
E, rudis - M. rhophiophyila. 

SWAN COMPLEX : Fringing woodiand o f  E. rudis -M. hophiophylio with localkrd o u r r t n c e  of low open forest of Cosuanno 
obeso and M. cuticuiaris. 

DOME 

MP 

f Per th ' s  Bushp lan  

rnajor~ty of Swan Coastal Pla~n 

selected maps 
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4.4.2 VEGETATION AND FLORA 

Vegetation Complexes 

Background 

Plateau, Heddle et 01, 1980), 26 of these occurring in 
the Perth Metropolitan Region (Table 5). Nine of the 
38 complexes are confined to the Dandaragan 
Plateau, Gingin Scarp and foothills of the 

The vegetation complexes (Heddle e t  al. 1980) were Dandaragan Plateau, only three of these occurring 

defined in relation to the landform-soil units on the Swan Coastal Plain in the Perth 

determined by Churchward and McArthur (1 980, see Metropolitan Area. 

Table ).The vegetation complexes were delineated 
on the basis of data on vegetation and some floristic 
information collected from information current at the 
time, ground surveys (both plots and transects on 
small scale areas), road traverses, aerial photographs 
and from previous interpretations of the vegetation. 

The delineation of vegetation complexes is based on 
the concept of a series of plant communities 
forming regularly repeating complexes associated 
with a particular soil unit as identified by 
Churchward and McArthur ( l  980, seeTable l). 
In this mapping the plant communities may occur in 
more than one complex but the relative 
proportions of communities in the complex are 
different.A total of 38 vegetation complexes are 
described on the Plain (including the Dandaragan 

Maps ofthe vegetation complexes at a scale of 
1 :250 000 digitised by the Department of 
Conservation and Land Management were refined 
for use by PEP By interseciing the two map sets - 
remnant bushland (MP 1996 GIS) and vegetation 
complexes - the present occurrence of bushland in 
the various vegetation complexes has been 
determined.The scale of this mapping needs t o  be 
talcen into consideration when the vegetation 
complexes in an individual bushand area are 
determined, especially when the area is near the 
boundary between complexes.Trudgen (1996) 
considered this issue when looking at mapped 
bushland areas in the City ofWanneroo and 
documents more accurate boundaries between the 
complexes in the Wanneroo area. 

Information Source 

Source Form Custodian Coverage 
.... - .... ...... - ..... -- 

Directory Descriptors (Appendix 1, page 99,100) 
Mapped units (Table 5) occurring in each Site are listed. Units are grouped according to major landform 
elements, namely: Plateaus, Scarps, Foothills, Pinjarra Plain, Bassendean Dunes, Combinations of the Bassendean 
DunesiPinjarra PlainISpearwood Dunes, Spearwood Dunes, Quindalup Dunes, Wetlands and Marine Deposits. 

vegetation complex maps 
(Heddle et a1 9 8 0  DCE 1990 GIS) 

GIS DEP System 6 area plus area from most 
northern polnt Moore R~ver west t o  coast 
(see Map I) 



Floristic Community Types 

Background 

The most recent regional floristic work on public 
lands over the entire Swan Coastal Plain (Gibson et 
al. 1994) was used as the basis for the regional 
comparison of bushland areas.This study considered 
the patterning of plant distribution on the Plain and 
relates to the total flora of the Plain.The presence 
or absence of individual species in standard areas 
(plots, sites or quadrats) is used to define floristic 
groupings based on shared species with the aid of 
various multivariant analysis techniques.The 
vegetation complex mapping (Heddle et al. 1980, 
see above) was based in part on earlier plot-based 
studies undertaken by Havel (1968). 

Gibson et al. ( 1994) located 509 l 00-square-metre 
plots across the Swan Coastal Plain (Map I). Plots 
were confined t o  public lands and located so as to 
sample the geomorphologicalisoiI units and plant 
community patterning identified by previous studies. 
Plots were placed in bushland areas t o  sample 
vegetation in the best available condition.Within 
each plot all vascular plants were recorded and 
information collected on various physical 
parameters, vegetation structure and vegetation 
condition (see data sheets in Appendix 5). 
Most plots (more than 95 per cent) were visited on 
at least two occasions. 

Not all the geographical or geomorphological 
variation was sampled by Gibson et al. (1994). 
The Foothills, Pinjarra Plain and Quindalup Dunes 

were under-sampled and the Dandaragan Plateau was 
not sampled at all.The Foothills and the Pinjarra Plain 
have been largely cleared (and hence the chance to 

study them on crown lands was limited) while few 
reserves occur on the Quindalup Dunes. It was not 
possible to cover fully the estuarine and riverine 
vegetation in the time available for the studyThese 
restricted habitat types have been documented 
elsewhere (Pen 1983, 1993; Siemon et al. 1993). 

More detailed classification established 30 floristic 
community types, with a further l3 subdivisions 
evident, making 43 types Fable 6), that is: 

Supergroup I : FoothillsiPinjarra Plain - six 
floristic community types - 
I (a & b), 2 and 3 (a, b & c). 

Supergroup 2: Seasonal Wetlands - 17 floristic 
community types - 4,5,6,7,8,9, 
l 0  (a& b), I l , 12, 13, 14, 15, 16, 
17, l 8  and 19. 

Supergroup 3: Uplands, centred on Bassendean 
Dunes - nine floristic community 
types - 20 (a, b & c), 2 l (a, b & 
c), 22 and 23 (a & b) 

Supergroup 4: Uplands centred on Spearwood 
and Quindalup Dunes - I I 
floristic community types - 24.25. 
26 (a & b), 27, 28, 29 (a & b), 30 
(a, b & c). 

The seasonal wetland group (Supergroup 2) is the 
most heterogeneous of the groups, containing the 
largest number of floristic community types and the 
lowest average number of plots per community 
type. As a consequence seasonal wetlands were 
under-sampled in the study 

As evident in the supergroups, the major 
environmental correlates with the classiiication were 
seasonal moisture regime and geomorphology 
Within the seasonal wetland group some 
geomorphic patterning was also evident. 

Using this classification as a basis, a further 6 l3 100- 
square-metre plots were analysed for the System 6 
and Part System I Update Program.These 
additional plots came from several additional 
sources: 29 1 plots from the System 6 and Part 
System I Update Program (DEP 1996, including 13 
from Trudgen and Keighery 1995): 32 plots 
established by Gj Keighery ( 1  996 D) for a study of 
Tuart (Eucalyptus gomphocephala) woodlands on the 

: Analysis of the 509 plots distinguished four'supei Plain; and 290 plots or relevees (approximately 
groups, three related to the major landform located areas) from Griffin (1 994) on floristic 
elements and a wetland group found across all the variation on the sandplains to the north of Perth. 
major landform elements (Figures I and 2). These additional plots were located on private 



lands, Quindalup Dunes, Dandaragan Plateau and 
some System areas (Map I), Information for these 
plots was diredly comparable with that collected in 
the Gibson et al. (1994) study (see data sheets in 
Appendix 5). 

Classification of these plots against the Gibson et al. 
(1 994) data identified a further 23 floristic 
community types. Greater sampling density lead to a 
reclassification of floristic groups 19,20,23 and 30 
(new subgroups being distinguished in three of 
these groups). Fifteen supplementary groups were 
identified, namely: 

Supergroup I: FoothillsIPinjarra Plain - a single 
group, floristic community type 58, 
associated with the Darling Scarp. 

Supergroup 2: Seasonal Wetlands - eleven 

groups, florislic community types S I 
to7,S17,519 andS20,and 19aand 
19b from the reclassification of 19. 

Supergroup 3: Uplands, centred on the 
Bassendean Dunes and the 
Dandaragan Plateau - six groups, 
floristic community types 20d, 23c, 
59, S 10, S 1 6, S 18 (all centred on 
the Dandaragan Plateau) 

Supergroup 4: Uplands centred on the 

Spearwood and Quindalup Dunes 
- four groups, floristic community 
types S I I t o  14, centred on the 

Quindalup Dunes. Floristic 
community type 30 was further 
sampled and reclassified to identify 
30a2 and 30c2. 

Group 5 I5 could not be allocated to any supergroup. 

A total of 66 floristic community types are now 
recognised (Table 6).The additional floristic 
community types were to be expected as they are 
centred on major landform elements either not 
sampled (Dandaragan Plateau) or under-sampled 
(wetlands, Quindalup Dunes) in the base study 
(Gibson et 01. 1994).The 1996 extension of the 
1994 study also 

- located further occurrences of some 

community types, 

- extended the geographic range of some types, 

- located vegetated areas of Muchea Limestone 

(presumed extinct in Gibson et al. 1994) and 

identified the floristic community types 
associated with these limestones (Keigher)! G), 
and Keighery 1999, 

- identified the floristic community types associated 

with the Perth t o  Gingin Ironstone Association. 

O f  the 66 types currently identified, five florisiic 
community types are apparently confined t o  the 
Perth Metropolitan Region (Table 6) and eight are 
absent from the Perth Metropolitan Region. 



. 
Figure 2: Distribution of the four major floristic groups (Supergroups) across the Swan Coastal Plain 
(Gibson et al., 1994) 

Supergroup I - FoothillsiPinjarra Plain 

Supergroup 3 - Uplands, centred on 

Bassendean Dunes 

l 

Supergroup 4 - Uplands, centred on 
Spearwood and Quindalup Dunes 
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* plot location only 

Directory Descriptors (Appendix 1, page 100,101) 

Floristic community types are identified in Bushplan Sites in two ways: 

(i) plots were located in the area of the Bushplan Site and the floristic community type was determined by 

analysis 

(ii) the floristic community types were inferred from information on the floristics of the area and the area's 
geographic location. An asterisk indicates an inferred floristic community type. 

Floristic community types could not be determined when the remaining vegetation was too disturbed t o  
sample or not enough was known about the vegetation. 

Units are grouped as: Supergroup I - Foothills1 Pinjarra Plain; Supergroup 2 - Seasonal Wetlands; Supergroup 
3 - Uplands, centred on Bassendean Dunes and the Dandaragan Plateau; Supergroup 4 - Uplands centred on 

Spearwood Dunes and Quindalup Dunes. 

4.4.3 WETLANDS 

Introduction 
The low relief and varied stratigraphy of the Swan 
Coastal Plain together with the rainfall and runoff 
from the Darling Plateau, and recharge and 
discharge ofthe underlying high ground water; has 
variably resulted in a complex mosaic of seasonal 
waterlogging and inundation which characterises 
Perth's wetlands (Semeniuk, CA 1987). Western 
Australia's wetlands have been defined as 'areas of 
seasonally, intermittently or permanently 
waterlogged soils or inundated land whether natural 
or otherwise, fresh or saline, e.g. waterlogged soils, 
ponds, billabongs, lakes, swamps, tidal flats, estuaries, 
rivers and their tributaries' (Wetland Advisory 
Committee 1977).This definition is directly 
comparable with the definition of wetlands used in 

P e r t h ' s  Bushp lan  

the State Wetland Conservation Policy (Government 
of Western Australia 1997, see section 4.6.2) i.e. 
'areas of marsh, fen, peatland or water; whether 
natural o r  artificial, permanent or temporarfi with 
water that is static or flowing, fresh, brackish or salt, 
including areas of marine water the depth of which 
at low tide does not exceed more than six metres'. 

Over a quarter of the Swan Coastal Plain land area 
between Wedge Island t o  Dunsborough is wetland. 
Wetlands are biologically some of the most 
productive and diverse of al! areas on the Coastal 
Plain.They play a critical part in supporting and 
protecting the values of the estuarine and ground 
water systems and the life cycles and ecology of the 
Swan Coastal Plain fauna and flora. Approximately 
17 per cent of the wetlands, 15 per cent of the 
rivers and 42 per cent of the creeks in the Wedge 



Island t o  Mandurah area remain fully vegetated, with has only recently been described in extent (Hill et of 

a substantial area o f  the resource partly vegetated. 1996a&b) and is in its early days o f  being 
This complex and nationally unique wetland system understood scientifically (Bala 994) .  

Table 7: Wetland and Estuary definitions 

7a:Wetland tvDes (after Semen~uk, 1987, and Semeniuk and Semeniuk, l996a&b) 

WATER LONGEVITY LANDFORM 

BASIN CHANNEL* FLAT SLOPE HIGHLAND 

Permanent inundation lake" river 

Seasonal inundation sumpland creek floodplain 

Intermittent inundation playa# wadi# barlkarra# 

Seasonal waterlogging dampland trough# palusplain paluslope palusmont# 

# Not  used on Swan Coastal Plain in the Perth Metropolitan Region 

*Artificial Channels and Ariifirial Lakes ale man-made channels and lakes 

7b: Estuaries (after A. Hill pers, comm.) 

ESTUARY (waterbody) that part of an estuary which is permanently or seasonally inundated 

ESTUARY (peripheral) that part of an estuary subiect t o  seasonal waterlo~inp 

Wetland Types 

Background 

To better describe wetand types in the Darling 
System Semeniuk, CA (1 987) proposed a 
geomorphic approach t o  habitat classification based 
on basin shape and the nature o r  period o f  
inundation.Tweve wetland types are now 
recognised from the application o f  this system: lake, 

sumpland, dampland, artificial alce, floodpain, 
palusplain, paluslope, river, creel< artificial channel, 
estuary waterbody and estuary periphery (Table 7). 
A detailed description o f  these wetland types across 
the Swan Coastal Plain from Wedge Island t o  
Dunsborough has been published on maps and 
most recently in a comprehensive wetland atlas for 
the region (Hill et of. 1996b). 

Information Source 
Source Form Curtod~an Coverage 

- -. 

Directory Descriptors (Appendix 1, page 102) 

All wetland types as mapped by the Water and Rivers Commission (1996 GIS, 1997 GIS) that occur within 
the boundaries o f  the Bushplan Site are listed.When wetlands had been described from surveys but not 
mapped on the Water and Rivers Commission GIS they were allocated t o  a type, listed and annotated with 
the comment 'includes wetlands not previously described (survey reference)'. 

basin and channel wetland (WRC l996a) 

flora survey, publ~shed and unpublished 
repolts 
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G15 

text lists 

WRC 

NIA 

Swan Coastal Plain 

bushland areas on the Swan Coast4 
Plain 









Natural Wetland Groups 
(Consanguineous Suites) 

Background 

Forty-two natural wetland groups or 
consanguineous suites were described in the Perth 
to Bunbury region (northern boundary being the 

Moore River) after considering wetland similarity in 
response t o  factors of geomorphic setting, origin 
and water maintenance (Serneniuk C A  1987, 
Semeniuk CA 1996).These groupings provide a 
regional perspective on wetlands, assist in 
understanding the hydrologic maintenance 

requirements of the different wetland systems and 
provide assistance to assessments ofthe 
conservation value of wetands (Hill et al. 1996a&b). 
This work has been used in the Water and Rivers 
Commission's regional assessment t o  ensure 
representation of wetland suite and type is 
adequately considered in the description of 
management categ0ries.A systematic description of 
all wetlands by wetland suites and types has been 
published (Hill et al. l996a&b). 

The 2 1 consanguineous suites that occur within the 
Perth Metropolitan Region are listed alongside their 
characteristics inTable 8. 



Information Source . . 

Source Form Custodian Coverage 
. ..... ............. -. .. - .... -. .... - - -.. -. ............... - 

l Directory Descriptors (Appendix 1, page 102,103) 

mapped consanguineous sultes (WRC 1996b) 

A I  wetand suites as mapped on the Water and Rivers Commission GIS (1996 GIS) which intersect with 
bushand within the boundaries of the Bushpan Site are listed. 

Suites are grouped according to landform elements, that is, Darling Plateau-Dandaragan Plateau interface, 
Dandaragan Plateau, Pinjarra Plain, Bassendean-Pinjarra transition or Bassendean with fluvial features, 
Bassendean Dunes, Spearwood-Bassendean interface, Spearwood Dunes, Quindalup Dunes, Swan Coastal 
Plain Rivers and Estuaries. 

GIS 

Wetland Management Objectives 

Background 

An assessment by the Water and Rivers 
Commission of the appropriate preliminary 
management category for 4,700 basin and flat 
wetlands in the Wedge Island to Mandurah area has 
been published in maps and reports (Hill and Del 
Marco 1996, Hill et al. 1996b). It is based on the 
existine recoenition of wetand values at the - - 
international, national or regional level, the 
application of the Department of Environmental 
Protection's wetland evaluation method (EPA 990) 
and the Commission's review of categories using 
1993 assessments of wetland vegetation 
statuslnaturalness ( H I  and Del Marco 1996, H I  et 
al. 1996b). 

WRC 

The management categories described by the Water 

Swan Coastal Plain north of Bunbury 

and Rivers Commission are outlined below: 

Conservation wetlands:'Wetlands recognised at 
the international, national or regional level, "High 
Conservation" and "Conservation" wetlands 
identified using Bulletin 374 (EPA 990) 
assessment; wetlands 9 5  00% vegetated, 
sections of extensive wetands' ( H I  and Del 
Marco l996 p 02).  Conservation Category 
Wetlands are wetlands for which the appropriate 
management regime has the objective of 
preserving their natural attributes and functions. 

Resource Enhancement. 'Wetlands 10-94% 

I vegetated and Bulletin 374 (EPA 1990) 
l 

"Resource enhancement" and "Open Space" 
wetlands not identified above' (Hill and Del 
Marco 1996 p 102). Resource Enhancement 
Category Wetands are wetlands for which the 
appropriate management objeciive should be 
restoration through maintenance and 
enhancement of natural attributes and functions. 

Multiple U5e:'Wetlands 0-9% vegetated, Bulletin 
374 "Multiple Use" (EPA 1990) wetands not 
identified above' (Hill and Del Marco 1996 p 102). 
Multiple Use Category Wetlands are wetlands 
most appropriately managed for their use and 
development in the context of water; town and 
environmental planning. 

In the context of these definitions 'vegetated' refers 
to uncleared native vegetation which may be in any 
of the vegetation condition categories described in 
the section on Vegetation Condition (section 4.5.3). 
For the purposes of Perth's Bushplan channel 
wetands that are 75% - 100% vegetated are given 
Conservation Category Wetland status (Hill and Del 
Marco 1996 p. 96). 

Some of the most vulnerable Conservation 
Category Wetlands in the Perth Metropolitan 
Region were subject to boundary verification and 
field visits in January 1997 (Semeniulc,V & C 
Research Group 1997) to assist in selection of areas 
to be included in Perth's Bushplan (seevolume I ,  
Map 2, and Volume 2, Part C).These verified 
Conservation CategoryWetlands may still include 
some wetland areas which are relatively degraded. 

l 
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However; from the analysis, these include some o f  Volume I ,  Map 5).These categories are: 
the best remaining examples of particular wetand - rivers and creelts with existing specified regional 
suites and types (Semeniulc,V & C Research Group 

significance 
1997), o r  on some single criterion (Hill and Del 
Marco 1996) are considered worthy of protection - principal channels for multiple-use corridors (or 

and rehabilitation n conservation reserves and regional greenways) 

through other complementary mechanisms. - creelts that reman fully o r  partly vegetated. 

While many channel wetands have not been These channel wetands warrant protection and 
identified in Bushplan Sites, channels in the following enhancement under existing and future State 
categories are recognised as wetlands warranting foreshore, catchment and environmental protection 
protection, conservation and restoration (see policies. 

Information Source 
Source Form Custodian Coverage 

................... .... -. , .............. 

Directory Descriptors (Appendix 1, page 103) 

A I  wetlands, as identified previouslx are placed in management categories as described by Hill and Del Marco (1996). 
The area o r  length of each conservation category wetland is given.When wetands had been described from survey 
work but not mapped by the Water and Rivers Commission (1996 GIS) they were allocated t o  a management 
category listed and annotated with the comment'includes wetands not prevousy described (survey reference)'. 

Categories are: Conservation, Resource Enhancement and Multiple Use. 

Perth Metropolitan Reglon 

Environmental Protection (Swan 
Coastal Plain Lakes) Policy 

Background 

The Environmental Protection (Swan Coastal Plain 
Lakes) Policy (referred t o  as the Swan Coastal Plain 
Lakes EPP) was gazetted in December l992 
(Government ofwestern Australia 992c) t o  protect 
'Swan Coastal Plain Lalces', a selection o f  permanently 
and seasonally inundated wetands on the Swan 

verified conservatlon category wetands 
(Semenuk V&C Research Group 1997 
WRC 997) 

flora survey, publ~shed and unpubl~shed 
reporis 

Coastal Plain. Under the terms o f  this policy a'lalce' is 
'a Swan Coastal Plain wetand with surface water o f  
at least 1,000 square metres at the I st December 
l99 1 (the first day of summer)' (EPP lal<e). 

All such EPP lakes are mapped on Department o f  
Land Administration Miscellaneous Plan No. 18 5 .  
Wetands identfied in the Policy are protected from 
unauthorsed filling, mining, effluent disposal and 
drainage. 

reports, 
GIS 

text, lists, 
vegetatlon 

. . . . . .  Information Source 
Source Form Custodian Coverage 

...... 1.- .. "' .-- 

WRC 

NIA 

Perth's Bushplan 3 f 

Perth Metropolltan Reglon 

bushland areas on the Swan Coastal 
Plaln 

Department of Land Adm~n~strat~on 
M~scellaneous Plan No 181 5 (DEP 1992b) 

GIS DEP Swan Coastal Plain 



Directory Descriptors (Appendix 1, page 103) 

The following two categories were used in describing €PP lakes: 

(i) 5ha, l Oha etc. - the area of each lake defined by the €PP within the Site 

(ii) none identified - no area of EPP lake in the Site 

I f ' ' ' ,  , 
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4.4.4 THREATENED ECOLOGICAL Australia, has developed a procedure for identifying 
COMMUNITIES 'threatened ecological communities' (English and 

Background Blyth 1997). Ecological communities are defined as 

Over recent years the Department of Conservation 'naturally occurring biological assemblages that occur 

and Land Management's Western Australian in a particular type of habitat'. 

Threatened Species and Communities Unit Information on the geographic extent of each 
(WATSCU), with financial help from Environment ecological community and the threatening processes 
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that may be operating on the community is used to 
determine if an ecologcal community is'threatened'. 
Threatened ecological communities are those that 
have been assessed and assigned to one of four 
categories related to the status of the threat to the 
communityThe categories are 'PresumedTotally 
Destroyed', 'Critically Endangered','Endangered' or 
'Vulnerable' Fable 9).Two further categories - 
'Data Deficient' and 'Lower Risk' - are also 
distinguished. Ecological comrnunitles identified as 
'data deficient' are usually communities with poorly 
ltnown distributions which are suspected o f  
belonging t o  one of the threatened categories.The 
'lower rislt' category describes communities that are 
well enough ltnown and surveyed and not 
considered to be under threat. 

On the Swan Coastal Plain a number of floristic 
studies (Gibson et al. 1994, Keighery G], and 
Keghery 1995, DEP 1996) and freshwater organism 
studies (Ahmat 1993, Moore 1993,Jasinslta and 
Knott 1994, 1995,Jasinslta 1997) have delineated 

ecological communities in a form adequate for 
assessment.Twenty-four ecological communities 
defined by these studies have been assessed. One 
was considered 'data deficient' (floristic community 
type 14, Gibson et al. 1994) and 23 'threatened'. 
Nineteen of these communities occur within the 
Perth Metropolitan Region Fable 10). 

CALM is worhng with government agencies and 
private land holders on whose lands these 
communities have been identified to protect and 
manage these threatened ecological communities 

Due to insufficient time the remaining ecological 
communities (floristic community types) identified 
by Gibson et al. (1994) have not been assessed. 
Also some of the additional floristic community 
types identfied in the System 6 and Part System l 
Update Program (DEP 1996,Tabe 6) may be 
classified as 'threatened' once they are assessed. For 
example floristic community type S5 is only ltnown 
from two bushland areas, one in the Perth 
Metropolitan Region and another in Bunbury 

. . Information Source . .. . . . . 
Source Form Cusrodisn Coverage 

. . - - - . . . . . . 

Engllsh and Blyth (997) MP & CALM (1996) l~sted M P  & NIA determmed in response to 
(with addt~onal locat~ons from DEP 1996) areas, CALM the ident~ilcation of ecological 

pomt comrnunit~es by expert study 
locations 

Directory Descriptors (Appendix 1, page 103) 

The following categories are used in describing 'threatened' ecological communities: 

Not determined -applies to communities not referred to in English and Blyth (1997) 

Not assessed a p p l i e s  to communities referred to in English and Blyth (1997) but yet to be assessed 
(generally considered not at rislt) 

Critically Endangered, Endangered,Vulnerable - status of threat determined by English and Blyth (1 997) 
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4.5 SECTION 3: SPECIFIC SITE 
DETAIL 

4.5.1 INTRODUCTION 

The information presented in SECTION 3 essentially 

describes the area on the ground, that is, what it 
looks like. Specific information on the areas comes 
from survey data collected in the floristic surveys 
(databases used forlin Gibson et  al. 1994, DEP 1996 
and Griffin 1994), DEP survey records (DEP 1998), 
M P  survey (including Connell 1995, Mattiske 

Consulting Pty Ltd 1997), Western Australian 
Museum of Natural Science surveys, CALM'S 
Bandicoot survey (Friend 1996 D) and published 
and unpublished reports.The level of detail varies, 
being dependent on the detail of survey on the 
particular area. Standard descriptions are used to 

indicate this level of detail. 

4.55 LANDSCAPE FEATURES 

Directory Descriptors (Appendix 1, page 
103) 

General landscape features as observed during 
survey are broadly described t o  give the general 
physical characteristics ofthe area. In general each 
term is self explanatoryThe terms are: 

river - limestone cliff (Tamala Limestone) 

ocean - limestone cliff (Tamala Limestone) 

limestone ridge (Tamala Limestone) 

Muchea Limestone (limestone found on the 
eastern side of the Swan Coastal Plain) 

ironstone (locally formed ironstones found in the 

Pinjarra Plain) 

tall dune 

open water 

vegetated wetland (seasonally inundated or 
waterlogged) 

creek or streamline 

rlver 

estuary 

island 

vegetated uplands 

4.5.3 VEGETATION AND FLORA 

Background 

lnformation on the vegetation and flora of the 
bushland in each Bushplan Site has been grouped 
under a series of headings: Structural Units, Remnant 
Vegetation,Vegetation Condition,Total Flora and 
Significant Flora.This information has been collated 
from the surveys outlined in section 4.4.2 above and 
published and unpublished reports. 

lnformation Source - see under Structural 
Units, RemnantVegetation,Vegetation Condition, 
Total Flora and Significant Flora. 

Directory Descriptors 

Vegetation and flora information has been collated 
from CALM, DEP and M P  surveys and published 
and unpublished studies. For ease of reference these 
are listed at the beginning of 'Vegetation and Flora' 
and repeated as necessary under each of the other 
headings.The surveys and published and unpublished 
studies are categorised under the following headings: 

not known - area not visited, studies not 

known 

limited survey - area visited on a limited basis 
(generally once or twice); principal vegetation 
units described. (The majority of the survey work 
to locate floristic study plots falls into this 
category; all plots are listed by code and study 
source, see section 4.4.2 Floristic Community 

Types.) 

detailed survey - multiple visits, the entire area 
traversed, vegetation generally mapped, flora list 

prepared 

not field-surveyed (aerial photography 
interpretation only) - area not visited within the 
time of the project 

Structural Units 

Background 

The basic patterning of the plant communities on 
the Plain is related to a series of broad vegetation 
formations (plant associations, assemblages or 
communities) described according t o  dominant 



species and the structure and density of these 
dominants. Structural units are used at the regional 
and local level t o  map vegetation. For example 
Beard (1 979a&b) maps vegetation on the Swan 
Coastal Plain (region) and Keighery Gj, and Keighery 
(1 993) maps individual areas (locai) on the Plain. 
These broad units and associated dominant species 
are described below: 

Open Forests and Woodlands dominated by a 
wide variety of trees, either individually or in 
various combinations.The major tree species are: 

Eucalypts - Eucalyptus colophyllo, E. wondoo, E, 
rnarginata, E, tadtiono, E, rudis, E, decipiens, E. 
lanepoolei, E, haernotoxylon and E. 
gornphocephala 

Sheoaks - Allocosuorino foserianc and 

Casuarino obesa 

Banksias - Banksia aaenuato. B, rnenziesii, B. 
prionotes, B. ilici/dio, B. grondis and B. littoralis 

Melaleucas - Melaleuca preissiona, M. 

rhophiophylla and M. lonceolota 

Rottnest Island Cypress - Callitris preissii. 

Figure 3: Categories of vegetation information used t o  describe vegetation structure (Keighery, BJ, 1994a) 

Gach layer of vegetation in a plant community is described according t o  life form, height, cover and dominant 
;pecies. 

* Life ForrnlHeight 

{ach layer in the community is described according t o  the divisions shown below. 
TREES MALLEES 

over 30m 10-30m under I O r n  over 8m under ern 

Cover 

4 measure of the plant cover in each layer is recorded. Plant cover (or crown cover) is the total area under an 
maginary line bounding the extremities of all the plants in each layer described.To simplify the estimation of 
cover; cover'classes' are used: 

Coger C'asses 7 0% 10 30% 30 70% over 70% 

Not all layers will be present in a site.Table I I is used t o  name the vegetation structural classes from the 
nformation on the life form, height and cover 

Dominant Species 

The principal species in each layer are included in the description of the structural layers. 



Shrublands 

The dominant shrub species of these communities 
are too numerous t o  attempt to list, probably 
numbering close to 200. Examples are from the 
following genera: jacksonia, Viminarin, Doviesia, 
Leucopogon, Regelia, Banksia, Dryandra, Grevillea, 
Hakea, Petrophile, Stirlingia, Gompholobium, Calytrix, 
Verticordia, Pericalymma, Melaleuca, Hibbertia, 
Halosarcia, Sarcocornia, Xanthorrhoea, Kingio and 
Acacia . 

Herblands 

Again the dominant herb species are too 
numerous t o  list Examples are from the following 
genera: Borya, Phlebocarya, Lomondra, Anigozanthos, 
Conostylis, Patersonia, Drasera and Stylidium. 

Sedgelands 

Similarly the dominant sedge and rush species are 
too numerous to list. Examples are from the 
following genera: Baumea, Gahnia, Evandra, 
Schoenus, Mesomelaena, Alexgeorgea, Cynthochaeta, 
Loxocarya, Leptocarpus, Restio andjuncus. 

Grasslands 

Grasslands are not a very significant component of 
the flora of the Plain.Their greatest area of 
representation is on the Quindalup Dunes. 
Important genera are Spinifex,Austrostipa, 
Austrodanthonia and Poa. 

The various combinations of these broad vegetation 
formations and the patterning of the hundreds of 
individual taxa found on the Perth Metropolitan 
Region portion of the Plain have resulted in the 
complex series of communities on the Plain.This 
structural diversity is significant as vegetation 
structure is an important aspect of landscape and has 



pariicular significance for fauna habitat. Mature plants 
of individual species, especially trees and tall shrubs, 
have significant biological and landscape values. 

The diversity of vegetation structural units varies 
between the major landform elements. Structural 
diversity is greatest within the Speatwood Dunes 
and lowest within the Banksia Woodands.This 
structural diversity is accentuated in the Spearwood 

Dunes as it combines with the greatest landscape 
diversity on the Plain. 

In an individual bushand area the structural units are 
generally described in a number of categories 
related to the height class of each life form, the 
cover of each layer and the dominant species (Figure 
3).The scale (regional or local) at which the 
vegetation is described and the subjective nature of 
cover determination can lead to some 
inconsistencies in descriptions of the same area. 

Information Source 

Source Form Custodian Coverage 
........... ......... .. -. ......... -. - 

CALM flora survey l99 1 - 1993 database, CALM individual bushland areas on the Swan 

(Gibson et a1 1994) GIS Coastal Pla~n 

DEP flora survey 1994 - I995 (DEP 1996) database, DEP individual bushand areas on the Swan 

GIS Coastal Plain 

DEP flora survey 1994 - l998 survey ind~vdua bushland areas on the Swan 

(DEP 1996, DEP 1998) 1 sheets 1 Coastal Plain 

flora survey (Griffin 1994) database. AgWA individual bushland areas on the Swan 
GIS Coastal Plain 

flora survey (Keighery, Gj 1996) database, CALM individual bushland areas on the Swan 
GIS Coastal Plain 

flora survey i ten \lStS l I individual bushland areas on the Swan 

(Matiiske consult in^ Pty Ltd 1997) Coastal Plain 

Directory Descriptors (Appendix 1, page 103) 

Vegetation structural information has been collated from CALM, DEP and MP surveys and published and 
unpublished studies.These are referenced at the beginning of the vegetation and flora section. Studies that 
include vegetation maps are indicated and referenced. 

For uniformity a single vegetation structural code has been used (Table I I). When necessary, vegetation 
descriptions have been modified to conform with this code andlor several sources of structural information 
on the same area have been combned.The original descriptions can be found in the references quoted. In 
general, vegetation structural descriptions only refer to the dominant layer with the dominant species in this 
layer listed. 

flora survey, published and 
unpublished reports 

p 

submissions to the System 6 and Part System 
I U~date  Proeram, various dates 
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text, lists, 
vegetation 
maps 

text, lists 

NIA 

DEP 

individual bushland areas on the 

Swan Coastal Plain 

p 

indiv~dual bushland areas on the Swan 
Coastal Plain 



: Scattered Native Plants (stock, overgrazing by native mammals), proliferation 

For Bushplan Sites in which there are areas of native of traclo (fire breaks and walk trails), off-road vehicle 

vegetation that do not meet the definition of use, use as service corridors (for electricity, gas, 

bushland (completely degraded, see Vegetation roads and water), fertiliser drift and pesticide or 

Condition below), an estimate of the area with nutrient influx along watetways. 
I 

some natural vegetation is made, ~f possible When 

; trees are present the type of woodland or forest is 

i given. When insufficient detail of the Site is available 
1 this category is 'not assessed'. 1 
! 
1 

Vegetation Condition 

i Background 

Change is a feature of bushland.'Individual plants l 
; grow, flower and shed seed. Plants age and die, to 
i be replaced by others, either from seed or by 

! vegetative growth. Changes in a plant community 

i may be cyclic or directional. Broadly speaking, natural 

I cycles in the plant community may be maintained by 
: recurring events such as fire or flood.After these, ! 
/ species already in the habitat, perhaps as soil-stored 
i seed, are recruited and the vegetation gradually 

regains its former structure Depend~ng on the 
sequence of events and weather conditions, slightly 
different combinations of species may be favoured, 
but the plant community is essentially self- 
maintaining. Directional change may be induced by 
habitat disturbance which alters soil and water 
properties, and allows recruitment of species not 
native to the habitat, in particular; exotic weeds. 
Such changes generally lead t o  bushland 
deterioration.' (Benson and Howell 1990). 

Activities that adversely affect the self maintenance 
of bushlands are commonly called disturbance 
factors. Such factors include partial clearing, 
fragmentation, selective removal of species (for 
example timber cutting, wildflower picking, mowing), 
dieback, fire regime,'enrichment plantings' (that is 
plantings of species not found in that plant 
community), weed invasion, animal impact (horses, 
foxes, rabbits, cats, dogs), soil movement (both 
removal and dumping), changes in water regimes 
(flooding, drainage and watering), rubbish dumping, 
mining (particularly that for roadworks), grazing 

Not all of these factors have the same level of 
impact but, generally they are interrelated, the 
presence of one type of disturbance leading to 
further disturbance.The observed disturbance is 
most often the cumulative result of a series of 
compounding disturbance factors. 

An assessment of disturbance, in relation t o  the 
ability of the bushland to self-maintain, has been 
used as the basis of defining condition ratings for 
plant communities.The three most widely used 
scales are given inTable I2  and the relationship 
between these scales indicated. Condition scales in 
the Perth Metropolitan Region used in Perth's 
Bushplan follow Keighery, B] ( ( 1  994): also seeTable 
12, left-hand column).Two of these condition ratings 
were developed fromTrudgen ( l  99 l) .  Such detailed 
condition ratings were designed to describe the 
condition of l 00-square-metre plots (accurately 
located areas) or relevees (approximately located 
areas). In each case the condition rating is related to 
the vegetation structure, that is, the impact of 
disturbance on each of the layers and consequently 
on the ability of the community to regenerate. 

In the actual assessment of vegetation condition in 
the field it is important t o  understand the basis of 
the condition ratings and the pariicular features of 
the individual plant communities being assessed. For 
example, woodlands of the Quindalup and 
Spearwood Dunes in pristine t o  excellent condition 
typically have areas of bare sand and Quindalup 
Dunes shrublands typically have a native grass layer 
If either of these two features are absent or 
replaced by weeds the vegetation is degraded. Much 
of the confusion between condition ratings 
determined by different studies is related t o  
inexperience with the variation in plant communities 
on the Plain and the subjective aspects of condition 
determination. 
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Table 12:Vegetation Condition Scales commonly used in the Perth Metropolitan Region 

Condition scale used in PERTH'S Condition scale used t o  derive Condition scale used in PEP MAPPING after 
BUSHPLAN DIRECTORY from Keighery B J ( 1  994) and Connell tonne11 (1995) 

Keighery B j (1994) (1995) after Trudgen (1 99 l )  

Pristine ( I )  Excellent (E) 
Prisiine or nearly so, no obvious signs Pristne or nearly so, no obvoui signs of damage No eqwalent unit 

caused by the sctivitei of European man. 
of distuhance ~ ~ 

Excellent (2) very toad (VG) very ~ o o d  ("g) 

Vegetation structure ntact, Some relatively rilght signs of damage caused by Ev~dence of localhred low level damage to otherwise healthy bush. 
the activities of European man. Seedling recmtment and generslly healthy populstlon ize 

disturbance affeciing individual for example, iome igns of damage to tree (agelnagc) structure apparent.Weed and grazing damage is 
and weeds are non-amessive species. trunks caused bv reoeated fires and the confined (<20"~ oiaieai. some modifiiaton to vepetat~on rtructure 

Very Good (3) ~ o o d  (G) ~ o o d  (g) 

Vegetation stl.ucture akered, obvious More D ~ V I O U S  signs of damage iaured by the Evidence ollocsired high level damage to otherwise low evei 
act~v~ties of Eumpean man, including some damaged bush. Recruitment r localsed and the populaioni of 

signs of disturbance. obvrour mpad on the vegetation muiture such some specer may be renercentWeed and grazing damage r 
For examole, disturbance to veeetation as caused bv law levels of erains 08- bv seeit~ve aaoarent in 20~50% of the area. Modification to  vegetation 

Good (4) 

, , , 
vege$tion structure or ability t o  Weeds as above, probably pus same mare apparent Locally some verr~cal strata are absent. Gal and mistletoe 

regenerate t. aggressive ones such as Ehharta species. damage apparent Evidence of logging or fire wood coiedion. Low 
likelihood that vegetation structure and species riihneii can be 

For example, disturbance t o  maintaned or re-eitablihed. 
vegetation structure caused by very 
frequeni fires, the presence of some 
very aggressive weeds at high density. 
partial clearing, dieback and grazing 

Degraded (5) very POW (VP) very poor ("p) 

Bas,c vegetation severely severely impacted by gramg,fire, a widespread high ievei damage. ~ ~ ~ ~ ~ ~ m ~ ~ t  is drrupted and 
combnation of these aaivitiei Scope for iome species appear seneicentWeed and grang damage apparent 

impacted by disturbance. for repenemon but not to a state approaching throughout the area. Modficaton to vegetat~on structure due to 
regeneration but not t o  a state good cand~tion w~tholrt ntenr~ve management changes in fire regimes apparent.Widerpread loss ofvertical i t m .  

approaching good condition without Uivaly w~th a number afweed specrei ncluding Gal and mitletoe damage apparent Evidence of logging or fire 

intensve management. aggressive species. woad colleaion L~rtle to no likelihood that vegetation rtruaure 
and species richness ran be re~eitablished. 

For example. disturbance t o  
vegetation structure caused by very 
frequent fires, the presence of very 
aggressive weeds, partial clearing, 
dieback and grazing. 

Completely Degraded (6) Completely Degraded (D) Not used d o e s  not apply to bushand. 

The structure of the vegetation is no Areas that are completely or a lmm completely 
withad native species in the itl-uituie of the~r 

longer nta i t  and the area is vegetation e ,  areas that are cleared or'parkland 
completely or aimost completely <leared ~ i t h  their flora weed or 

native species.These areas species w~th roiated n a v e  trees or shrubs. 

are often described as 'parkland 
cleared with the flol-a comprising 
weed or crop species with isolated 
native trees or shrubs. 
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Of particular interest when considering vegetation 
condition are the communities of the eastern side of 
the Plain. Heavy soils on the eastern side of the 
Swan Coastal Plain and other soils with a high 
percentage of clay are well known for their ability to 
maintain vegetation condition and biodiversity when 
reduced t o  small remnants (Keighery, Bj, andTrudgen 
1992, Keighery, Bj 1996, Keighery, Bj et al. 1997, 
Mattiske Consulting Pty Ltd 1997). Examples of such 
remnants include that at the junction of Mundijong 

and Duckpond Roads (part Bushplan Site 360, 
approximately three hectares), private land on Page 
Road (Bushplan Site 78, approximately one hectare), 
Lambert Lane Bushland (Bushplan Site 264, 
approximately four hectares), Lambkin Reserve (part 
Bushplan Site 375, approximately one hectare) and 
the smaller remnants in Hartfield Park (Bushplan Site 
320).This ability t o  maintain condition is also 
apparent in the linear remnants along Mundijong 
Road (Bushplan Site 360).The ability of such 
remnants t o  resist weed invasion appears t o  be 
related t o  a combination of all or some of the 
following factors: the density of the cover of the 
plant communities, seasonal inundation and the dry 
impenetrable nature of clay-based soils in summer: 

In most vegetation condition mapping, ranges 
Frudgen 199 l, Keighery, B], and Trudgen 1992) or 
broader units (Kaeshagen 1994, Keighery, Bj l996c) 
are generally used, as most bushland areas are a 
mosaic of conditions and broader units are more 
applicable. 
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i 
l Information Source 

Source Form Custodian 
- . . . . . . . . . . - - -  - - 

CALM flora survey 199 l - 1993, 
(Gibson et at 1994) 

flora survey (Grifin 1994) database, AgWA 1 Gls 1 

DEP flora survey 1994 - 1995 (DEP 1996) 

DEP flora survey. 1994 - 1998 
(DEP 1996, DEP 1998) 

Connell (1 995) as digitised by M P  (1 996) 1 GIS I M P  

database, 
GIS 

survey 
sheets 

DEP 

DEP 

flora survey 
(Mattiske Consultine Ptv Ltd 1997) 

flora survey. published and unpublished 
reports 

Coverage 
-. . . . . . . . . - -. . . . . . . . . . . . . - - . -. -- 

text lists 

subm~ssions to the System 6 and Part 
Syilem I Update Program, various dates 

individual bushland areas on the 
Swan Coastal Plain 

M P  

text, lists, 
vegetation 
cond~ton 
maps 

individual bushland areas on the 
Swan Coastal Plain 

individual bushland areas on the 
Swan Coastal Plain 

NIA 

text, lists 

individual bushland areas on the 
Swan Coastal Plain 

DEP 

individual bushland areas on the 
Swan Coastal Plain 

mdividual bushland areas on the 
Swan Coastal Plain 

individual bushland areas on the 
Swan Coastal Plan 

individual bushland areas on the 
Swan Coastal Plain 

Directory Descriptors (Appendix 1, page 103) 

Condition scales follow Keighery, Bj (1 994) as defined in Table 2 ,  left-hand column. Wherever possible 
vegetation condition is given as an estimate of the percentage of the bushland area in a range of conditions 
(Table 12) selected from two categories, for example:'>75% Excellent to Very Good with <25% Good to 
Degraded'. In many bushand areas there are pockets of completely degraded vegetation and these are 
referred to as 'areas of severe localised disturbance'. 

At times there was not sufficient information available from which to determine a range and a single condition 

is given. 

Total Flora 

Background 

The flora of the Perth Region (Marchant et  al. 1987) 
which covers much of the Swan Coastal Plain (and 
some of the Darling Plateau) identifies 
approximately 1,500 vascular plant taxa (species, 
subspecies and varieties) on the Plain. A total of 
1,485 vascular plant taxa were identified by G~bson 
et al. ( l  994) in the 509 plots and in adjacent areas. 
Around nine per cent of these were not described 
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and were additional t o  those described in the flora 
of the Perth Region.The System 6 and Part System 
I Update Program has identified around 200 
additional taxa in the update area (DEP 1996). 

Within the Swan Coastal Plan portion of the Perth 
Metropolitan Region over ,200 native taxa have 
been identified from the floristic study plots, 
bushand area records and W A  Herbarium records 
(Appendix 6).This is not a complete list as W A  
Herbarium records are yet to be fully interrogated. 



Species diversity on the Plain is generally high. species on the Pain, from the widespread and 
Detailed vegetation studies have established that the common species t o  the rare and restricted. 
diversity o f  flora on the Plain is considerably higher 
than originally estimated. Fox et al. (1 980) recorded 
approximately 250 taxa forYalgorup National Parlc 
yet recent survey recorded in excess o f  600 taxa 
for the Park (Keighery, Gj 996) .  Other areas have 
demonstrated exceptional levels o f  species diversity, 
19 hectares of the nationally significant Brixton 
Street Wetlands having over 300 taxa (Keighery, Bj, 
and Keighery 995)  and the larger area o f  the 
Wetlands (Bushplan Site 387) containing in excess 
o f  500 taxa (Keighery, Gj 993) .  

Direct comparisons o f  species diversity between 
bushland areas are not meaningful as specles 
diversity in a given area on the Plain relates t o  
habitat diversity which in turn is related t o  
geomorphoogy, inundation and floristics.As a 
consequence a comparison o f the  average species 
diversity per plot (less taxa found in only one plot) 
for each floristc community type can give an 
indication o f  the patterning o f  species diversity on 
the Plain Fable 6). Wi th  the singles excluded, 
diversity ranees from 66.2 taxa t o  8.6 taxa Der 10- , 

There is now a considerable number o f  studies metre X 10-metre plot.The highest diversity is found 
detailing the flora o f  individual bushland areas (see in the woodlands o f  the Bassendean Dunes and the 
references for each Bushplan Site). In addition, a eastern side of the Plain (Foothills and Pinjarra 
study surveying and collating flora lists for national Plain). Within the seasonal wetland communities the 
parks and nature reserves on the Plain is currently highest diversity is associated with the wetlands o f  
under way (Keighery, Gj 996) .  When completed, the eastern side of the Plain. 
this study will consider the conservation status of 

Information Source 
. . 

Source 
L . - . . . . . . . - Form Custodian 

-. . . . . . . . . . . 
Coverage 

T" - .- . - . . . . . . 

CALM flora survey 199 1 - 1993 database, CALM individual bushand areas on the 
(Gibson et a1 1994) 1 Gls 1 1 Swan Coastal Plain 

DEP flora survey. 1994 - 1995 (DEP 1996) 1 database, I DEP / individual bushland areas on the 

GIS 

flora survey (Keighery, Gj 1996) 1 database 1 CALM 1 individual bushland areas on the 
Swan Coastal Plain 

Swan Coastal Plain 

DEP flora survey, 1994 - l998 

(DEP 1996, DEP 1998) 

flora survey (Grifin 1994) 

P e r t h ' s  B u s h p l a n  $3 

survey 
sheets 

database 

flora survey. published and unpublished 
reports 

submissions t o  the System 6 and Part 
System I Update Program, various dates 

DEP 

AgWA 

text, lists 

text, lists 

individual bushland areas on the 
Swan Coastal Plain 

individual bushland areas on the 
Swan Coastal Plain 

N / A  

DEP 

ind~vidual bushland areas on the 
Swan Coastal Plain 

individual bushland areas on the 
Swan Coastal Plain 



Directory Descriptors (Appendix 1, page 103) 

A measure of the native vascular plant flora has been collated from survey work undertaken specifically for 
Perth's Bushplan by DEP and from published and unpublished studies. Survey information additional t o  the 
regional surveys are referenced in each case.The sources are categorised according to the level of detail of 
survey to give an indication of the percentage of the flora the survey recorded. Categories were: 

not known -area not visited, studies not known to exist 

plot-generated list only - a list extracted from amalgamated floristic study plots 

estimate % - quoted as percentage of the expected flora.The following ranges were used in most cases: 
>50%, >75% and >90% expected flora. 

estimate - estimate of expected tota flora based on knowledge of plant communities in the Sie 

Significant Flora 

Background 

One hundred and seventy nine vascular plant taxa 
(species, subspecies or varieties) recorded on the 
Swan Coastal Plain are of particular interest as they 
are rare, poorly known, restricted in distribution or 
have some other distinctive feature.The categories 
of significance considered relevant in assessing 
bushland areas for regional conservation value are 
detailed below. 

DECLARED RARE AND PRIORITYTAXA 

The Department of Conservation and Land 
Management has statutory responsibility for flora 
conservation and particular responsibility for 
threatened flora. Section 23F of the Wildlip 
Conservation A a  1950 prohibits the 'taking' of 
Declared Rare Flora (generally referred to as 
threatened flora) by any person on any land 
throughout the State without the consent in writing 
of the Minister for the Environment. Under the 
terms of the Act,'taking' includes direct injury or 
destruction by human hand or machine and such 
activities as allowing stock to graze on the flora, 
introducing pathogens that attack it, altering water 
tables such that the flora is deprived of adequate 

1 soil moisture or is inundated, allowing air pollutants 
t o  harm foliage etc.A breach of this provision may 

I lead t o  a fine of up t o  $10,000.The flora provisions 

1 of the Act are binding on the Crown. The 'Schedule 
of Declared Rare Flora' is  reviewed annually and 
published in the government gazette.The most 

recent gazettal was 14 July 1998. 

A number of criteria are used t o  identify Declared 
Rare Flora.These are related to the taxon being well 
defined and readily identifiable and the extent to 
which the taxon's distribution in the wild has been 
recently determined by competent botanists.The 
status of a threatened plant in cultivation has no 
bearing on the matte~The legislation only refers to 
the status of the plant in the wild. 

Declared Rare Flora may be extant or presumed 
extinct (after CALM 1997 and Atkins 1998): 

'Declared Rare Flora - ExtantTaxa (R):Taxa which 
have been adequately searched for and are deemed 
to be in the wild either rare, in danger of extindion, 
or otherwise in need of special protection, and have 
been declared under section 2% of the Wildlip 
Conservation A a  1 950 t o  be "rare florb'. 

'Declared Rare Flora - Presumed ExtinctTaxa (X): 
Taxa which have not been collected, or otherwise 
verified, over the past 50 years despite thorough 
searching, or of which all known wild populations 
have been destroyed more recently, and have been 
declared under section 23F of the Wildlife 
Conservation A a  1950 to be "rare flora".' 

A'Declared Rare Flora and Priority Flora List' is 
published each year by CALM (Atkins 1998). Priority 
Flora are taxa that are under consideration for 
declaration as 'rare flora' but are in need of further 
survey or continued monitoring.The list recognises 
four categories of Priority Flora: 



'Priority One - Poorly KnownTaxa (1):Taxa 
which are known from one or a few (generally < 5) 
populations which are under threat, either due to 
small population size, or being on lands under 
immediate threat, e.g. road verges, urban areas, 
farmland, active mineral leases, etc., or the plants are 
under threat e.g. from disease, grazing by feral 
animals, etc. May include taxa with threatened 
populations on protected lands. Such taxa are under 
consideration for declaration as "rare flora", but are 
in urgent need of further survey 

'Priority Two - Poorly Known Taxa (2):Taxa which 
are known from one or a few (generally < 5) 
populations, at least some of which are not believed 
to be under immediate threat (i.e, not currently 
endangered). Such taxa are under consideration for 
declaration as "rare flora", but are in urgent need of 
further survey 

'Priority Three - Poorly Known Taxa (3):Taxa 
which are known from several populations, and the 
taxa are not believed to be under immediate threat 
(i.e. not currently endangered). Such taxa are under 
consideration for declaration as "rare flora", but are 
in urgent need of further survey. 

'Priority Four - Rare Taxa (4):Taxa which are 
considered t o  have been adequately surveyed and 
which, whilst being rare (in Australia), are not 
currently threatened by any identifiable factors. 
These taxa require monitoring every 5-10 years.' 

The priority list is also reviewed annually and 
distributed within CALM and t o  other government 
agencies, groups and individuals. CALM Wildlife 
Branch is responsible forthe preparation of the list 
and the administration of the statutory 
requirements of the Act with respect to Declared 
Rare F1ora.A~ this list changes annually any 
reference to taxa on the 'Declared Rare Flora and 
Priority Flora List' should be referenced. 

Twenty-one Declared Rare Flora taxa are presently 
gazetted and 74 Priority Flora taxa are recorded for 
the Swan Coastal Plain in the Perth Metropolitan 
Region Fable 13, after Atkins 1998). 

When a taxon is confined to a specific geographic 
area it is considered t o  be endemic to that area. 

Forty-six taxa frornTable 13 appear to be endemic 
t o  the Swan Coastal Plain and of these nine appear 
to be endenlic to the Perth Metropolitan Region 
seciion of the Plain. 

Most of the endemics are restricted to the eastern 
side of the coastal plain (22 taxa,Table 13) while 
another smaller group (three taxa) are confined to 
the outcroppingTamala Limestone (Keighery, G] 
1990, Griffin 1993). 

There are also several forms of species recognised 
on the Plain which are significant local variants. 
Many of these do not have taxonomic recognition 
but recent work is distinguishing some of these 
taxonomically For example Diplolaeno huegelii now 
has two subspecies, one within the Speatwood 
Dunes (on theTamala Limestones) and another on 
the Scarp (G) Keighery pen. comm;). 

Plants occur over a geographic area in a series of 
populations.An understanding of the patterning of 
variation within a species is of significance when 
designing a reserve system as sufficient 
representations of each species are required from 
different areas t o  ensure that the variation within 
the species is encompassed within the reserve 
system. Particular attention should be given to: 

- distinctive local forms that have not been 

recognised taxonomically (not a species, 
subspecies or varieties) 

- populations that are outside the main geographic 

range i.e. disjunct populations 

- populations at the ends of the plant's geographic 

range (on the Swan Coastal Plain this being 
north or south) 

- populations that represent a significant number 

of the known individuals of the taxon in the 
region andlor a population in good condition 
(that is, a mixture of different-aged individuals - 
mature adults to seedlings). 

Gibson et al. 1994 found that 77 taxa appeared t o  
have their southern range end and 48 taxa t o  have 
their northern range end in their study area (see 
Map l). Within the Swan Coastal Plain portion of 
the Perth Metropolitan Region I6  taxa appear t o  be 



. ".4 
Perth ' s  Bushp lan  

,, && 







P e r t h ' s  B u s h p l a n  



Information Source 
. . .  . . . . .  . . .  

Source Form Custodian Coverage 
-. .................................................... -. - -. 

CALM DRFIPriority Flora database 
(CALM 1998) 

/ GIS I CALM / Perth Metropoltan Region 

CALM DRFIPriorlty Flora list (Atlans 1998) list I CALM W A  

CALM flora survey 199 1 - 1993 database, CALM Swan Coastal Plain 
(Gibson et a1 19941 I GlS I 1 
DEP flora survey, 1994 and 1995 (DEP 1996) database, DEP Swan Coastal Plain 

GIS 

flora survey (Griffin 1994) AgWA / Swan Coastal Plain north of Perth 

flora survey (Keighery G] 1996) database, CALM Eucalyptus gomphocephala (kart) 
GIS woodlands on the Swan Coastal Plain 

published and unpublished reports text, lists NIA bushland areas on the Swan Coastal 

I l I Plain 

Directory Descriptors (Appendix 1, page 103) 

Significant flora known to occur in each area are listed by name.These names are annotated to indicate 
Declared Rare Flora (R), Priority Flora (numbers 1,2, 3 or 4), range ends and significant disjunctions. Sources 
other than CALM database and regional surveys are referenced individually. 



4.5.4 FAUNA 

Background 

Most of the native fauna around Perth is dependent 
on remnants of the bushland that once covered the 
Swan Coastal Plain and adjacent Darling Scarp and 
Plateau. Since the mid- 1970s there has been a 
growing interest in documenting and evaluating the 
fauna that still persists on the Swan Coastal Plain 
around Perth. However; only over the last decade 
have there been any systematic surveys of the fauna 
of the area.The Western Australia Museum of 
Natural Science conducted a study in 1978 to 
document the vertebrate and aquatic fauna of the 
Swan Coastal Plain between the Swan and Moore 

Rivers and to evaluate the impact of the first 150 
years of European setilement on the indigenous 
fauna.This study concluded that the impact of 
settlement had been most pronounced on the 
mammalian fauna, but that numerous bird species 
had also been affected with several becoming locally 
extinct. Reptiles had been least affected by the 
changes induced by settlement (How 1978). 

The persistence of urban bushland ecosystems is 
based on the intricate interaction of abiotic factors 
with the composite floral and faunal assemblages. 
There is little information on the entire suite of 
faunal species of bushland remnants, their spatial 
requirements or their responses to the effects of 
fragmentation and its associated perturbations, such 
as fire, weeds and predators. Recent research on 
reptiles has shown that assemblages are closely tied 
to landform type and not directly related to the 
floristics of the bushland remnant, and that remnants 
as small as four hectares are important in 
maintaining vertebrate faunal assemblages in inner 
urban regions. Many invertebrate groups are 
represented by unique or rare species in the vicinity 
of Perth, a fact that is not surprising given the 
geological history of the region and the unique flora 
with which the fauna has co-evolved. Such findings 
illustrate the need for the entire biota of remnants 
to be considered when identifying the significance of 
bushland areas and their conservation status. 

Significant Fauna 

Under the Wildlip Conservation Act 1950 the 

Minister for the Environment may declare species of 
fauna t o  be 'Specially Protected' if they are likely to 
become extinct, or are rare, or are otherwise in 
need of special protection.These species are 
considered threatened fauna and receive special 
consideration in management by CALM.This listing 
includes species that are presumed to be extinct (so 
that they receive the highest protection in case they 
are rediscovered, such as happened when Gilbert's 
Potoroo was recently rediscovered near Albany) as 
well as species that require special protection for 
other reasons, such as the possible effect of 
excessive harvesting. 

Threatened fauna are listed in the Wildlifi 
Conservation (Specially Protected Fauna) Notice, last 
updated in July 1998,Those species of fauna 
declared Specially Protected are placed in four 
schedules under the Notice: 

Schedule l - being fauna that is rare or likely t o  
become extinct; 

Schedule 2 - being fauna that is presumed t o  be 
extinct: 

Schedule 3 - being birds that are subject to an 
agreement between the 
governments of Australia and Japan 
relating to the protection of 
migratory birds and birds in danger 
of extinction; 

Schedule 4 - being fauna that is in need of special 
protection otherwise than for the 
reasons mentioned under Schedules 
1,2and 3. 

O f  the 1 16 Specially Protected fauna taxa in 
Schedule l, eleven have recently been recorded 
from the Swan Coastal Plain portion ofthe Perth 
Metropolitan Region (Tables 14 and 15). Some of 
the birds, mammals and reptiles that are now locally 
extinct on the Swan Coastal Plain around Perth are 
included in the Schedule I fauna list. 

As with poorly known flora species, CALM also 
maintains a supplementary or priority list of fauna 
taxa (CALM 1998).There are four categories of 
priority fauna, these being: 



'Priority One (PI) 
Taxa with few, poorly known populations on 
threatened lands. Taxa which are known from few 
specimens or sight records from one or a few 
localities on lands not managed for conservation, 

e.g. agricultural or pastoral lands, urban areas, adive 
mineral leases.These taxa need urgent survey and 
evaluation. 

'PriorityTwo (P2) 
Taxa with few, poorly ltnown populations on 
conservation lands. Taxa which are known from few 
specimens or sight records from one or a few 
localities on lands not under immediate threat of 
habitat destruction or degradation, e.g. national 

parks, conservation parks, nature reserves, State 
forest, vacant Crown land, water reserves, etc.The 
taxa need urgent survey and evaluation of 
conservation status before consideration can be 
given to declaration as threatened fauna. 

'PriorityThree (P3) 

Taxa with several, poorly known populations, some 
on conservation lands. Taxa which are known from 
few specimens or sight records from several 
localities, some of which are on lands not under 
immediate threat of habitat destruction or 
degradation.These taxa need urgent survey and 
evaluation of conservation status before 
consideration can be given to declaration as 
threatened flora. 

'Priority Four (P4) 
Taxa in need of monitoring.'~axa which are 

considered to have been adequately surveyed, or for 
which sufficient knowledge is available, and which are 
considered not currently threatened or in need of 
special protedion, but could be if present 
circumstances change.These taxa are usually 

represented on conservation lands.' 

There are 18 taxa of Priority Fauna recently 
recorded for the Swan Coastal Plain portion of the 
Perth Metropolitan Region cables 14 and 15). 

Other significant fauna identified in the Bushplan Site 
descriptions are those birds that are habitat specialists 
with a reduced distribution on the Swan Coastal Plain 
or wide-ranging species with reduced populations on 
the Swan Coastal Plain: those mammals that have few 

populations on the Swan Coastal Plain: and those 
reptile species that have reduced ranges or few 
recent records on the Swan Coasta Plain. 

Faunal Groups 
Birds 

Storr and Johnstone ( 1  988) listed 3 1 I species of 
birds recorded from the Swan Coastal Plain and 
adjacent seas. Excluding seabirds and trans-equatorial 
migrants, 140 species are, or were, resident in or 
regular visitors to the Perth area from other parts of 
Western Australia (Appendix 7).These 140 species 
comprise 94 non-passerine and 7 1 passerine 
species. Additionally a further 34 non-passerine 
species annually migrate to the Swan Coastal Plain 
from the northern hemisphere while two non- 
passerine species are occasional visitors from the 
northern hemisphere.Ten non-passerine species 
have also colonised the Swan Coastal Plain from 
other parts of Western Australia. Eight non-passerine 
and two passerine species have been introduced 
into the area from either overseas or from other 
parts of Australia. 

About 40 per cent of the non-passerine species 
have decreased in number since European 
settlement. Some of the waterfowl species and most 
of the occupants of the lake and swamp edges have 
suffered serious reductions as these habitats have 
been changed or cleared. Ducks such as the 
Freckled Duck, the Australasian Shoveler and 
Hardhead, the Little, Black and Australasian Bitterns, 
and the Dusky Moorhen have declined seriously 
Birds of prey including the Square-tailed Kite, 
Whistling Kite, Brown Goshawk and Collared 
Sparrowhawk, and habitat-specialist species like the 
Painted Button-quail and Brush Bronzewing have 
declined with habitat removal. 

Nearly haK o f  the 7 1 naturally occurring passerine 
bird species have decreased in abundance since 
European settlement with nearly all of the 
insectivorous and nectarivorous species declining as 
a direct result of the clearing of the natural 
vegetation. Some of them, such as the Scarlet, 
Hooded and White-breasted Robins, the Golden 
Whistler; the Grey Shrike-thrush. the Weebill, Broad- 
tailed,Yellow-rumped and WesternThornbills, the 



Table 14: Threatened Fauna in t h e  Swan Coastal Plain Por t ion  of t he  Perth Metropol i tan Region (excluding 
birds which are listed in Table 15) 

Key 
Column I Scientific Name 
Column 2 Common Name 
Column 3 Conservation Status 

Refers t o  the Wildlife Conservation (Specidly Protected Fauna) Notice 1998 where: 

RI = Speaally Protected Fauna - Schedule l 
R4= Specially Protected Fauna - Schedule 4 
and the CALM Priority Fauna List (1998) where: 
PI = Priority I Fauna 
P2= Priority 2 Fauna 
P31  Prioritv 3 Fauna 
P4= Priority 4 Fauna 

Scientific Name 

MAMMALS (excluding marine) 
Dosyurus geofroii 
isoodon obesuius fusciventer 
Phoscogoie topootofo 
Mocropus eugenii derbionus 
Mocropus irrno 
Hydrornys chrysogoster 
REPTILES 
Pseudernyduro urnbrino 
Moreiio spiiota irnbricoto 
FISH 
Goioxiello nigrostrioto 
MOLLUSCS (freshwater) 
Westrolunio carter; 
NATIVE BEES 
Leioproctus biiobotus 
Leioproctus controrius 
Leioproctus dougiosieilus 
Neopasiphe sirnpiicior 
Hyoleus giobuiifirus 
CRiCKETS 
Austrosoga spinifer 
MOTHS 
Synernon gratioso 
SPRINGTAILS 
Austroiotornurus sp, no". 
(SAM #l2262 l )  
AMPHIPOD 
Undescl-ibed Crongonyctid sp. 
('&!AM #642-97) 

Common Name 

Chuditch orwestern Quoll 
Quenda or Southern Brown Bandicoot 
Brush-tailed Phascogale 
Tammar Wallaby 
Western Brush Wallaby 
Water Rat 

Western SwampTortoise 
Carpet Python 

Black-stripe Minnow 

Graceful Sunmoth 

Guildford Springtail 

Crystal Cave Crangonyctd 

Conservation Status 

Pe r th ' s  Bushp lan  J3 



Table 15: Significant Birds of the Swan Coastal Plain Portion of the Perth Metropolitan Region 

Key 
Column I Scient~fic Name Names follow Christides & Bowles. l994 l 

Column 2 Common Name 
Column 3 Significant Bird Species (aftervolume 2, section 4.5.4) 

l = species listed under the Wlldlife Conservation Act 1950. 1 
2 = species listed on the JAMBNCAMBA agreements. 
3 = habitat specialists with a reduced distribuiion on the Swan Coastal Plain. 
4 = wide-ranging species with I-educed popuat~ons on the Swan Coastal Plain. i 

Column 4 Conservation Status 
ater the Wildlife Conservation (Specially Protected Fauna) Notice, 1998, where: 

RI = Specially Protected Fauna - Schedule l 
R4= Specially Protected Fauna - Schedule 4 

and the CALM Priority Fauna List (998)  where: 
P1 = PI-iority l Fauna 
P2= Priority 2 Fauna 
P3= Priority 3 Fauna 
P4= Priority 4 Fauna 

Scientific Name 

Order STRUTHIONIFORMES 
Family CASUARIIDAE 
Dromois novaehollondiae 
Order ANSERIFORMES 
Family ANATiDAE 
Stictonetta noevoso 
Oxyuro australis 
Biz~uro lobato 
Anas hynchot~s 
Malocorhynchus membronaceus 
Aythya oustrolis 
Order ClCONllFORMES 
Family ARDEIDAE 
Nycticorox coledonicus 
lxobrychus rninutus 
lxobrychus f7avicollis 
Botaurus poc~loptilus 
Order FALCONIFORMES 
Family ACCIPITRIDAE 
Lophoictinio isura 
Holiastur sphenurus 
Accipiter fosciarus 
Accipiter cirrocepholus 
Aqurla morphnoides 
Aquilo oudox 
Family FALCONIDAE 
Falco berigora 
Falco peregrinus 
Order GRUIFORMES 
Family RALLIDAE 
Gollinula tenebrosa 
Family OTIDIDAE 
0 th  australls 
Order TURNICIFORMES 
FamilyTURNlClDAE 
Turnix "ono 

J$ Perrh 's  Bushp lan  

Common Name 

Emu 

Freckled Duck 
Blue-billed Duck 
Musk Duck 
Australasian Shoveer 
Pink-eared Duck 
Hardhead 

Rufous N~ght Heron 
Little Bittern 
Black Bittern 
Australasian Bittern 

Square-tailed Kite 
Whistling Kite 
Blown Goshawk 
Colla~ed Sparrowhawk 
Little Eagle 
Wedge-tailed Eagle 

Brown Falcon 
Peregrine Faicon 

Dusky Moorhen 

Australian Bustard 

Significant Bird Species Conservation Status 



Table 15 (continued): Significant Birds of the Swan Coastal Plain Portion of the Perth Metropolitan Region 

Scientific Name 

Order CHARADRIIFORMES 
Family SCOLOPACIDAE 
Limoso iimosa 
Limoso lopponica 
Nurnenius rninutus 
Nurnenius phoeopus 
Nurnenius rnodogoscariensis 
Tringo totonus 
Tringa stognatilis 
iringo nebuioria 
Tringo gioreoia 
Tringo terek 
Tnngo hypoieucos 
Tringo brevipes 
Arenaria interpres 
Cahdris canutus 
Coiidris tenuirostns 
Caiidris aiba 
Caiidris ruficoliis 
Coiidris mmlnuto 
Caiidr~s subrninuta 
Calidris fusc~coilis 
Coiidris rneianotos 
Coiidris acurninoto 
Caiidris firrugineo 
Limicola falcinellus 
Phiiornochus pugnox 
Family BURHINIDAE 
Burhinus groliarius 
Family ROSTRATULIDAE 
Roswotuia benghoiensis 
Family CHARADRIIDAE 
Piuviolis fuiva 
Charodrius dubius 
Charodrius bicinctus 
Charadrius rnongoius 
Charadrius ieschenoultii 
Chorodrius rubricoils 
Choradrius veredus 
Eryihrogonys cinctus 
Order COLUMBIFORMES 
Family COLUMBIDAE 
Phops cholcoptera 
Phops elegons 
Order PSITTACIFORMES 
Family CACATUIDAE 
Cocotuo postinotor postinotor 
Colyptorhynchus banksii 
Coiyptorhynchus banksit noso 
Coiyptorhynchus iatirostris 
Colyptorhynchus boudinii 
Family PSiTTACIDAE 
Plotycercus icterotis 
Neopherna petrophiio 

Common Name 

Black-tailed Godwit 
Bar-tailed Godwit 
Litile Curlew 
Whimbrel 
Eastern Curlew 
Common Redshank 
Marsh Sandpiper 
Common Greenshank 
Wood Sandpiper 
Terek Sandpiper 
Common Sandpiper 
Grey-tailed Tattler 
Ruddy Turnstone 
Red Knot 
Great Knot 
Sanderling 
Red-necked Stint 
Litile Stint 
Longtoed Stint 
White-rumped Sandpiper 
Pectoral Sandpiper 
Sharp-tailed Sandpiper 
Curlew Sandpiper 
Broad-billed Sandpiper 
Ruff 

Bush Stone-curlew 

Painted Snipe 

Pacific Golden Plover 
L i ~ l e  Ringed Plover 
Double-banded Plover 
Lesser Sand Plover 
Greater Sand Plover 
Hooded Plover 
Oriental Plover 
Red-kneed Dotterel 

Common Bronzewing 
Brush Bronzewing 

Western Long-billed Corella 
Red-tailed Black Cockatoo 
Forest Red-tailed Black Coclatc 
Carnaby', Cockatoo 
Baudin's Cockatoo 

Western Rosella 
Zock Parrot 

Significant Bird Species 

locally extinct 

I ,  locally extinct 
4 
locally extinct 
1.4 
1.4 

- 

Conservation Status 



Table 15 (continued): Significant Birds of t he  Swan Coastal Plain Portion of t h e  Perth Metropol i tan Region 

Scientific Name 

Order STRIGIFORMES 
Family STRGIDAE 
Ninox connivens connivens 

Order PASSERIFORMES 
Family CLIMACTERIDAE 
Climocteris rub 
Famiiy MALURIDAE 
Molurus elegons 
(Gingin population) 
Maiurus splendens 
Malurus lomberti 
Malurus ieucopterus 
Stipiturus malachurus 
Family ACANTHIZIDAE 
Sericornis pontalis 
Smicrornis brevirostris 
Aconthizo apicolrs 
Aconthim inornota 
Aconthizo chrysorhoa 
Family MELIPHAGIDAE 
Meiithreptus chioropsis 

Phylidonyris novaehoilandiae 
Phylidonyris nkro 
Phylidonyns meianops 
Lichenostomus ornotus 
Anthochoera chrysoptero 
Manorina Pavigula 
Family PETROiClDAE 
Petroico muiticolor 
Petroico cucuiiata 
Eopsaitria australis 
Eopsoitria georgiona 
Family CINCLOSOMATIDAE 
Psophodes nigroguiaris 
Family NEOSITTIDAE 
Daphoenositto chrysoptera 
Family PACHYCEPHALIDAE 
Falcunculus puntatus ieucogaster 
Pochycephaio pectoralis 
Coliu~cincia harmonica 
Family DlCRURlDAE 
Myiogra inquieta 
Family ARTAMIDAE 
Artomus cinereus 
Artamus qanopterus 
Family CRACTlClDAE 
Strepera versicoior 

Common Name 

Barking Owl 
(south-west population) 

RufousTreecreeper 

Splendid Fairy-wren 
Variegated Fairy-wren 
White-winged Fairy-wren 
Southern Emu-wren 

White-browed Scrubwren 
Weebill 
Broad-taiied Thornbill 
WesternThornbill 
Yellow-rumped Thornbill 

Western Whte-naped 
Honeyeater 
New Hoiand Honeyeater 
White-cheeked Honeyeater 
Tawny-crowned Honeyeater 
Yellow-plumed Honeyeater 
Litrle Waitiebrd 
Yellow-throated Miner 

Scarlet Robin 
Hooded Robn 
Yellow Robin 
Wh~te-breasted Robin 

Western WhipbirT 

Varied Sittella 

Crested Shrike-tit 
Golden Whistler 
Grey Shrike-thrush 

Restless Flycatcher 

Black-faced Woodswallow 
Dusky Woodswallow 

Grey Currawong 

Significant Bird Species 

3 

locally exiinct 

3 
3 
3 
3 

3 
3 
3 
3 
3 

4 

4 
4 
4 
3 
4 
4 

3 
3 
3 
3 

locally extinct 

3 

locally exinct 
3 
3 

3 

4 
4 

4 

mservation Status 

:ally extinct P2 
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White-browed Scrubwren, Splendid,Variegated and 
White-winged Fairy-wrens, thevaried Sittella, the 
Rufous Treecreeper; Tawny-crowned, White-naped, 
New Holland and White-cheeked Honeyeaters, 
Black-faced and Dusky Woodswallows, and the Grey 
Currawong are now absent from most of that part 
of the Swan Coastal Plain previously occupied by 
them, although most still occur in the Darling Scarp 

or Darling Plateau. Some of these, including the 
WesternThornbill and Splendid Fairy-wren, are 
surviving on urban remnants only recently isolated 
and may not persist long-term. In addition, the 
Yellow Robin, Restless Flycatcher; Southern Emu- 
wren, Red-eared Firetail and Brown-headed 
Honeyeater no longer occur in the Swan Coastal 
Plain portion of the Perth Metropolitan Region. 

Three non-passerine species, the Bush Stone-curlew, 
Western Long-billed Corella and Barking Owl, and 
three passerine species, the Red-winged Fairy-wren, 
Western Whipbird and Crested Shrike-tit, are now 
extinct in the area (Table 15). 

Four categories of birds representing species of 
conservation significance on the Swan Coastal Plain 
are shown inTable 15.This list includes species listed 
as threatened under the Wildlife Conservation Act 
l950 and species listed under the Japan-Australia 
and China-Australia Migratory Bird Agreements 
(JAMBA and CAMBA, see section 4.6.5), as well as 
species which have undergone status reductions on 

the Swan Coastal Plain. 

Mammals 

Prior to European settlement, 33 species of native 
mammals were known from the Swan Coastal Plain 
around Perth (Appendix 7) with the possibility that 
a few additional species may have occurred there 
(How and Dell 1993).An extensive survey in 1978 
and subsequent work on the Swan Coastal Plain 
confirmed the presence of 18 native species (Grey 
Kangaroo, Western Brush Wallaby Brushtail Possum, 
Western Pygmy Possum, Honey Possum, Mardo, 
Wambenger; Quenda (Southern Brown Bandicoot), 
Bush Rat, Water Rat, Ash-grey Mouse, Gould's, 
Greater and Lesser Long-eared Bats, Southern 
Forest Bat, Gould's Wattled Bat, White-striped 

Freetail-bat and Echidna) with the possibility that 
another two (Chuditch and Chocolate Bat) may still 
be extant, as they are known from the nearby 
Darling Scarp and Plateau.An additional species, the 
Western False Pipistrelle, has recently been 
recorded on the Swan Coastal Plain near Perth 

(Hosken and O'Shea 1994). 

The status of many of these species of mammals has 
declined further in the last 20 years.There has been 
no systematic survey of bats, so consequently there 
is no new information on the status of this group. 
Recent surveys of urban bushland remnants indicate 
that of the native mammals, only the Western Grey 
Kangaroo, Brushtail Possum and Quenda (Southern 
Brown Bandicoot) survive on several bushland 
remnants while the Western Brush Wallaby Honey 
Possum, Wambenger and Western Pygmy Possum 
still occur on a select few.The two macropods only 
persist in larger remnants that have been recently 
isolated from extensive tracts of native bushland 
peripheral t o  urban areas.The Water Rat, Bush Rat 
and Mardo all prefer dense vegetation associated 
with swamps, lakes and watetways, and all have 
declined markedly around Perth, only persisting in 
small populations in surrounding areas.The Ash-grey 
Mouse occurs in the heaths north of Mullaloo 
where they occupy long-unburnt habitats but may 
also be found at Whiteman and Melaleuca Parks. 
The historical distribution ofthe Honey Possum 
firsipes rostratus, Map 4), Wambenger (Phascogale 
tapoatafi, Map S) ,  and Ash-grey Mouse (Pseudomys 
albocinereus, Map 6) indicates the decline of these 
species on the Swan Coastal Plain. 

The Department of Conservation and Land 
Management recently carried out a study of 
Bandicoot (Quenda) in the Perth Metropolitan 
Region which included widespread media coverage 
encouraging the public to report sightings (Friend 
1996 database).The survey commenced in March 
1993 and included sightings and specimens from 
199 1 until 1996.This survey resulted in many records 
of Quenda, particularly south of the Swan River (Map 
7), although many of the records were in areas which 
had no protection from clearing or development. 



Map 4: Western Australian Museum of Natural Science specimen records showing the 
distribution and abundance of the Honey Possum (Tarsips rostratud over time 

5 5 10 i(l1amFtreS 
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r Locations (AUSLIG 1996) 
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Map 5: Western Australian Museum of Natural Science specmen records showing the 
distribution and abundance of the Wambenger (Phascogale fapoatafa) over time 

O*Oatmonlo, 
m ~ , m m , d P , a , ~ ~ "  

5 0 5 10 Kilometies Specimen records for the Wambenger (Western Australian Museum 
of Natural Science 1996):- m * ftom 1981 to present 

H ftom 1941 to 1980 
A pre 1940 

N Perth Metropolitan Area (MfP 199%) various data from other agencies 
No respansibiliV is accepted for /V Swan Coastal Plain Boundary (CALM & ANCA 1996) 

r Locations (AUSLIG 1996) 

P e r t h ' s  B u s h p l a n  



Map 6: Western Australian Museum of Natural Science specimen records showing the 
distribution and abundance of the Ash Grey Mouse ( Pseudomys albocinereu$ over time 
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Map 7: Sightings of Quenda ( Isoodon obesulus) reported by the public 
during CALM'S Bandicoot Survey 1991-1996 
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Reptiles 

The reptile fauna of the Swan Coastal Plain around 
Perth consists of 64 species (How and Dell 1993) in 
nine families and is one of the richest recorded for 
any major urban area anywhere in the world 
(Appendix 7).The juxtaposition of diverse landform 
units and the varied habitats they contain is, in large 
part, the explanation for this rich assemblage. 

The detailed documentation and survey of the 
herpetofauna of the northern Swan Coastal Plain by 
the Western Australian Museum highlighted the 
richness of the reptile fauna and acknowledged the 
lack of historical data. In the last I0  years there has 
been a proliferation of studies on the herpetofauna 
of the Perth area by government, amateur and 
consultancy groups such that a much more detailed 
knowledge of the pattern of distribdion is now 
available (How and Dell 1994). Reptile diversity 
decreases from 52 species on the western near- 
coastal dunes to 35 species on the Darling Plateau 
in the east (How and Dell 1993). Most species, 
however; have declined in both local distribution and 
abundance and usually persist only on the remaining 
remnants of bushland. 

Australia's most threatened vertebrate species, the 
Western SwampTortoise (Pseudemyduro urnbrina) is 
endemic to the Perth Metropolitan Region, being 
restricted t o  two localities on the Swan Coastal 
Plain. Several other species are scarce or rare in the 
area, including the skink Lerista christinae and 1: 
lineota, and have relatively localised distribdions. 
Lerista lineota is virtually confined to the Perth 
Metropolitan Region. Others such as the gecko 
Heteronotio binoei, legiess lizard (Aclys concinnaj and 

snakes Notechis coranotus, Rhinoplocephalus gouldii 
and Pseudonaja rnodesta are uncommon in the Perth 
area but more abundant elsewhere.The latter 
species and Morelio stimsoni are now locally e*inct. 
Species most severely affected by urban 
development are the larger predators in the genera 
Varanus (monitors) and Morelia (pythons).These 
species prey on a large variety of native mammals, 
reptiles and frogs that have become far less 
numerous, so that species in these genera are now 
confined t o  a few larger remnant bushlands.The 
skink Egernio luctuosa has declined dramatically due 

t o  the draining and reduction of wetland habitats. 
The Dugite (Pseudonaja offinis), however; has been 
decidedly advantaged since European settlement and 
has become relatively common in urban bushland 
remnants and areas marginal t o  the metropolitan 
region. Only two species, the Marbled Gecko 
(Phyllodactylus marmorotus) and the Fence Skink 
(Cryptoblepharus plagiocephalus), occur in inner city 
areas although the skink Hemiergis quadrilineota is 
frequently found in urban gardens. 

Amphibians 

Thirteen species of amphibians, representing two 
families and nine genera (How and Dell 1993) are 
known from the Swan Coastal Plain near Perth 
(Appendix 7). Frogs reach their greatest diversity 
and abundance in areas where swamps, lakes or 
streams are more prominent on the eastern side of 
the Plain (Foothills and Pinjarra Plain) (How and Dell 
1993). Fewer species occur on the Quindalup and 
Spearwood Dunes, where deep sands support fewer 
ephemeral wetlands. 

There are no historical data on the changes in 
abundance or distribution of amphibians since 
settlement. However; the draining of wetlands and 
large-scale replacement of natural ecosystems with 
agricultural ones would have markedly reduced the 
habitat available for most species. In the future, 
pollutants that find their way into aquatic systems 
will also cause marked population declines. 
Responses t o  fire by frogs on the Swan Coastal Plain 
were documented by Bamford ( l  992) who 
concluded that Heleioporus eyrei was not greatly 
affected by fire, but that Limnodynastes donalis and 
Myobotrochus gouldii were more abundant in long- 
unburnt areas. Most other species do not occur 
outside the vicinity of wetlands. 

lnvertebrates 

lnvertebrates constitute a major and essential 
component of every landform, but due t o  their vast 
number; remain little studied.This is true of the Swan 
Coastal Plain, where a recent survey by the Western 
Australian Museum of Natural Science at a variety of 
sites in different landforms (How et al. 1996, Harvey 
et 01. 1997) uncovered a startlingly diverse ground 



fauna.This study concentrated on several arachnid these invertebrate assemblages have been 

and myriapod groups, as well as cocltroaches and significantly reduced since European settlement, 

some parasitic wasps. Numerous species and genera although observations on individual species, such as 

were recorded from the Swan Coastal Plain for the the trapdoor spider (ldiosoma sigillotum), indicate 
first time, and many undescribed species were that original ranges are diminishing rapidly due to 
collected. Some groups exhibited no correlations habitat clearance (Main 990). 
with landform or floristic variables, while others Six invertebrate species found in the Perth 
showed significant spatial patternng consistent with Metropolitan Region are listed under Schedule l of 
being long isolated on the north-south oriented 

the Wildli@ Conservation (Specially Protected Fauna) 
dune system wh~ch formed during periods of sea- Notice 1998 as 'fauna that is rare or likely to 
level redudions during the Pleistocene. 

become extinci' cable 14). Four other invertebrate 
No data are available to indicate whether any of species have been listed as 'Priority' species. 

lnformation Source 
" . .  . .. , . . . ,  . . , 

Source Form Custodian 

CALM Scheduled/Priority Fauna L~st 
(CALM 19981 1 I n  ! CALM 

Western Australian Museum of Natural 
Science collections and database (Western 
Australian Museum of Natural Science 1996) 

CALM Band~coot database, (Fr~end 1996) 

RAOU (Birds Australia) Bird database 
(RAOU 1996) 

published and unpublished reports 

Coverage 
7- 

- 

submissions to the System 6 and Part System 
l Update Program 

mdividual bushland areas on the 
Swan Coastal Plain 

database, 
GIS 

database, 
GIS 

database 

text, lists 

individual bushland areas on the 
Swan Coastal Plain 

~nd~vidual bushland areas on the 
Swan Coastal Plain 

individual bushland areas on the 
Swan Coastal Plain 

Western 
Australian 
Museum 
of Natura 
Science 

CALM 

RAOU 

NIA 

text, lists individual bushland areas on the 
Swan Coastal Plain 

NIA 

Directory Descriptors (Appendix 1, page 103) 

lnformation on the fauna of particular Bushpan Sites has been collated from Museum of Natural Science fauna 
surveys, Quenda sighting by the public reported to CALM'S Bandicoot Database (Friend 1996 D), bird survey 
data collected by the RAOU (RAOU 1995 D) and published and unpublished studies.These studies are 

referenced in each insiance. 

The sources are categorised to indicate the scope of the survey - that is, the faunal groups surveyed, the 
comprehensiveness of the survey and the significance of the particular species recorded for the Site. As 
survey techniques and best time of survey varies between faunal group the comprehensiveness is related to 

the group surveyed. 

(continued) 
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Directory Descriptors (continued) 

The categories are: 

Survey Infirmation 
no known information - compilers of the Directory were not aware of any information on the Bushplan 

Site 

scope of survey - birds, mammals, reptiles, amphibians andior invertebrates 

Comprehensiveness of survey 
single visit - sight records from one visit 

multiple visit - repeated visits, may involve sight records and trapping over several days in one or several 
years 

structured survey - longe~terrr study involving multiple visits and permanent traplines; generally involves 
collection of data on birds, mammals, reptiles, amphibians andior invertebrates all seasons 

Significant species 
birds - refers t o  species of conservation significance Fable 15). Four categories: 

I species listed under the WildIif2 Conservation Act 1950 
2 species listed on the JAMBAICAMBA agreements 
3 habitat specialists with a reduced distribdion on the Swan Coastal Plain 
4 wide-ranging species with reduced populations on the Swan Coastal Plain 

mammals - species that are listed as threatened under the Wildlife Conservation Act 1950 or those that 
have few populations on the Swan Coastal Plain 

reptiles and amphibians - species that have reduced ranges or few recent records on the Swan Coastal 

Plain 

invertebrates - species listed a5 'Specially Protected'or'Priofity' fauna are described where locations are 
known. Most records are allocated to a suburb and not a specific bushland area and so are not included in the 

Bushplan Sie Descriptions 

4.5.5 LINKAGE 

Background - 
The natural processes occurring in ecosystems are 
complex and poorly understood, though it is 
generally accepted that large consolidated areas are 
the best options for viable conservation areas. 
Within the Perth Metropolitan Region there are few 
large areas available for conservation, many of the 
Bushplan Sites are relatively small in size (less than 
100 hectares) and isolated from other conservation 
areas. Issues of particular concern in fragmented 
ecosystems are: 

the requirement of vertebrates, such as some 
bird and mammal s~ecies and many 

P e r t h ' s  Bushp lan  

invertebrates, of a large area for their home 
range and hence their survival 

- the movement of animals is essential in 

maintaining genetic diversity in plant communities 
by moving pollen from one remnant to another 

- that populations of plants and animals are 

effectively isolated fmm other populations leaving 
populations susceptible to local extinction 

- the loss of genetic diversity through inbreeding. 

As a consequence the consideration of the 
surrounding land uses and connectivity between 
Bushplan Sites is important in the selection of 
conservation areas and the design of a conservation 



area network. Some Bushplan Sites are of particular 
significance as they provide corridors through 
otherwise highly cleared lands and provide linkages 

of regional significance. 

A map showing the major linkages between 
Bushplan Sites was developed and is included as 
Map 8 (Existing and Potential Bushland~Wetland 
Linkages in the Perth Metropolitan Region). 
The linkages are defined in three categories: 

(i) Regionally significant contiguous 
bushlandlwetland linkage 
- Contiguous or largely contiguous corridors of 

bushlandlwetland areas, being regionally 
significant links that are continuous or largely 
continuous bushland or wetland areas. 

(ii) Regionally significant fragmented 
bushlandlwetland linkage 
- Regionally significant but not contiguous 

linkages of bushlandlwetland areas being 
those regionally significant links that as stated 
are not continuous bushland or wetland 

areas. 

(iii) Regionally significant potential bushlandlwetland 
linkage 
- Potentially regionally significant 

bushlandlwetland linkages being those regional 
scale link that follow existing features or 
bridge gaps between existing regionally 
significant areas of bushlandl wetland.As 
stated, these linkages could potentially form 
link and with some management andlor 
revegetation could be restored. 

An Australia-wide program to recognise linkages or 
'greenways' in urban environments was initiated by 
the Commonwealth Department 0fTransport.A~ a 
consequence a Draft Strategic Plan for Perth's 
Greenways Fingay, Alan and Associates 1997, see 
Volume l ,  Map 6) has been produced t o  provide a 

basis for greenways development at a local and 
regional level in the Perth Metropolitan Region. 
The report defines a greenway as 'a linkage 
connecting and encompassing conservation areas 
and landscape features'. Each of the proposed 
greenways is numbered. 
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Information Source ~ ~ - - ~  - -  
.. ,. . . 

Source ; Form Custodian Coverage 
.... -- - 

Directory Descriptors (Appendix 1, page 103) 

The following standard descriptions are used to describe each Bushplan Site in relation to the surrounding area: 

1997 natlve vegetation maps, (AgWA 1998) 

(seevolume I ,  Map 2) 

1998 PanAirama (aerial photography) 
DOLA 1998d 

Draft Strategic Plan for Perth's Greenways, 
report (hga)! Alan & Associates 1997) 

channel wetlands (water courses), 
(WRC l996a GIS) 

1 - no adjacent bushland 

- bushland canopy creelcline linkage to north, south, east, west (Bushplan Site number(s)) 

- part of proposed Greenway 'Greenway number(s)' e.g. 37 (Tingay, Alan & Associates 1997) 

GIS 

CD ROM 

"=P 

GIS 

- part of regionally significant contiguous or regionally significant fragmented or regionally significant potential 

bushlandiwetland inlcage (see Map 8). 

4.5.6 OTHER SPECIAL ATTRIBUTES Natural Areas identified by the interim 

AgWA 

DOLA 

NIA 

WRC 

Background 

In many cases some section oi, or all of a Bushpan 
Site has been recognised as having s~gniiicance at a 
regional level by previous studies or identification 
processes. When lcnown and accessible these are 
listed in this Sedion. Examples of such 

Swan Coastal Plar portion of the 
Perth Metropolltan Reglon 

South West 

Perth Metropolitan Reglon 

Swan Coastal Plain 

'Environmental and Landscape Audits' prepared 
for the Department of Planning and Urban 
Development (Semeniulc,V&C Research Group 
from 199 1 to  994) 

'Threatened or Poorly Reserved Plant 
Communities' identified by the Environmental 

studieslprocesses are: Protection Authority (l994 GIS).This series of 
bushland areas on the Swan Coastal Plain was 

Regional and local government studies such as 
considered to be in need of interim protection 

Payne (I 993a&b), Keighery; B], andTrudgen 
under the System 6 and part System I Update 

( l  992), Griffin (1993), Griffin (l994), Gibson et 
ProgramThe majority of these areas are on the 

al. (1 994),Trudgen and Keighery (1 995) etc. 
eastern side of the Swan Coastal Plain, with 

Classification by the NationalTrust of natural several from the west of the Plain. Studies by 
areas or landscapes that meet a series of Keighery, B), andTrudgen (1992) and Gibson et 
heritage values. Classified Landscapes are entered al. ( 1  994) were used t o  identify these areas. 
onto the Register of the NationalTrust of 
Western Australa (National Trust of Australia 
(WA) 1998) 
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Information Source 

1 Directory Descriptors (Appendix 1, page 103) 

Nat~onal Trust Classified Landscapes 
(Nat~onalTrust of Australha (WA) 1998) 

The special attribute is briefly described and referenced. 

4.6 SECTION 4: INTERNATIONAL 
AND NATIONAL SIGNIFICANCE 

4.6.1 INTRODUCTION 

l~st 

There are a series of national and international 
listings of important natural areas within the Perth 
Metropolitan Region. In each case a set of criteria, 
related to the natural value, is used to assess the 
significance of an area.While these listings confer 
added s~gnificance on an area it should not be 
inferred that areas not listed have a lesser value. 
Western Australia generally has poorly known and 
documented flora and fauna and the selection of 
areas has not been based on systematic survey As a 
consequence none of the 'listings' should be seen as 
definitive. 

4.6.2 WETLANDS OF INTERNATIONAL 
IMPORTANCE (RAMSAR WETLANDS) 

Nat~onal 
Trust of 
Australha 

Background 

The Convention on Wetands of International 
lmportance Especially as Waterfowl Habitat, known 
as the Ramsar Convention after the Iranian town of 
Ramsar where it was adopted in 197 l ,  provides a 
framework for International cooperation in the 

W A  

conservation and wise use of wetlands (UNESCO 
197 l). In 1998 105 nations or Contractng Pariies 
were party to the Ramsar Convention (Environment 
Australia 1998 database). Each Contracting Party is 
required to nominate at least one Wetland of 
International lmportance (Ramsar site). At least one 
of three criteria (Table 16) must be met for the 
nomination to be successful. Once listed as a 
Wetland of International lmportance the 
Contrading Party undertakes t o  maintain its 
ecological character in perpetuity One of the nine 
Rarnsar sites in W A  (Forrestdale and Thomsons 
Lakes) is in the Perth Metropolitan Region 
(Environment Australia 1998). 

Under the 'Ramsar' Convention wetands are defined 
as 'areas of marsh, fen, peatand or water, whether 
natural or artificial, permanent or temporary with 
water that is static or flowing, fresh, brackish or salt, 
including areas of marine water the depth of which 
at low tide does not exceed more than six metres'. 
This definition is also used in the State Wetland 
Conservation Policy (Government of Western 
Australia 1997). 
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. . .  Information Source . . .. . .. 

Source - - . . . . - ...... .. - F o r m  Custodian ' . 
. 

Coverage 
-- -. 

Environment Australia ( 1  998) database Environment mternat~onal I IAustralla I 
- 

Directory Descriptors ( A p p e n d i x  1, page 103) 

Ramsar sltes are Isted. 

Table 16: Cr i te r ia  for ldenti fyingwetlands of International lmportance 

The Ramsar Convention 

A wetland is identified as being of international Importance if it meets at least one ofthe criteria set out below: 

I .  Criteria for representative or unique wetlands 

A wetland should be considered internationaily important i f  

(a) it is a partculary good representative example o f  a natural, or near-natural, wetland. characteristic of the appropriate 
biogeographical reglon: or 

(b) it is a particularly good representative example o f  a natural, or near-natural, wetland common to  more than one 
biogeographical region: or 

(c) it is a particularly good representative example of a wetland which plays a substantial hydrological, b~ological o r  ecological 
role in the natural functioning of a major river basin or coastal system, especially where it is located in a trams-border 
position: or 

(d) it 1s an example of a speck type of wetland, rare or unusual in the appropriate biogeographical region 

2. Criteria based on plants and animals 

A wetland should be considered internat~onally important if 

(a) i t  supports an appreciable assemblage of rare,vulnerable or endangered species or subspecies of plant or animals, or an 
appreciable number of Individuals of any one or more ofthese species: or 

(b) it is o f  special value for maintaining the genetic and ecological d~verslty o f  a region because of the quaiity and peculiarities 
of its flora and fauna; or 

(c) it is of special value as the habitat of plants or animals at a critical stage oftheir biological cycle: or 

(d) it 1s of special value for one or more endemic plant or animals species or communities. 

3 Spec~fc critena based on waterfowl 

A wetland should be considered internationally important if 
l 

(a) i t  regularly supports 20,000 watetfowi: or 

(b) it regularly supports substantial numbers of individuals from particular groups of waterfowl, indicative of wetland values. 
produdivity or diversity; or 

1 

l (c) where data on popuatons is available, it regularly supports I% of the individuals in a population of one species or 
subspecies of watetfowi. 
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4.6.3 DIRECTORY OF IMPORTANT 
WETLANDS IN AUSTRALIA 

Background 

The Directory of lmportant Wetands in Australia 
(ANCA 1994, 1996) provides the moa complete 
compilaton available at present of Australia's 
nationally important wetlands.The Directory is the 
result of cooperative worlc between Federal, State 
and Territory nature conservation agencies and was 

l compiled to assist in the conservation and wise 

i management of wetlands. 

Wetlands are essentially defined according to the 
definition established by the Rarnsar Convention 
(see section 4.6.2 above). 

Six criteria are used to identify wetlands for inclusion 
in the Directory of lmportant Wetlands in Australia 
(ANCA 1996).The Convention states: 

'A wetland may be considered nationally important 
if it meets at least one of the following criteria: 

I .  I t  is a good example of a wetland type 
occurring within a Biogeographic Region in 
Australia. 

2. It is a wetland which plays an important 
ecological or hydrological role in the natural 
functoning of a major wetland 
system/complex. 

5. The wetland supports native plant or animal 
taxa or communities which are considered 
endangered or vulnerable at the national 
level. 

6. The wetiand is of outstand~ng historical or 

cultural significance.' 

These criteria were established for the first editon 
of the Directory of lmportant Wetands in Australia 
(ANCA 1994) and revised by the Australian and 
New Zealand Environment and Conservation 
Council Wetands Network in 1994. 

The Directory of lmportant Wetlands in Australia 
gives ' l I0  site accounts' in W A  which cover several 
hundred discrete wetands.Thirteen of these 
accounts refer to wetands on the Swan Coastal 
Plain in the Perth Metropolitan Region.These are: 
Becher Pont Wetlands (part included in Bushplan 
Slte 377), Booragoon Lake (Bushplan Site 337), 
Brixton Street Swamps (part Bushplan Site 387), 
Ellen Broolc Swamps System (Bushpan Sites 30 1 ,  
400), Forrestdale Lake (Bushpan Site 345), Gibbs 
Road Swamp System (Bushplan Site 344), Herdsman 
Lalce (Bushplan Site 28 l),Joondalup Lake (Bushpan 
Site 299), Loch McNess System (Bushplan Site 288), 
Perth Airport Woodland Swamps (Bushpan Site 
3B6), Spectacles Swamp (Bushpan Site 269), Swan- 
Canning Estuary (for example Bushpan Sites 2 14, 
224,225,3 13,3 14,333,338 and 402) andThomsons 
Lake (Bushplan Site 39 l). 

This listing forWA is not definitive (Lane et al. 1996) 
as there has been no systematic survey of wetlands 
or wetland values across the State 

3. It  is a wetland which IS important as the 
habitat for animal taxa at a vulnerable stage in 
their life cycles, or provides a refuge when 
adverse conditions such as drought, prevail. 

4. The wetland supports I% or more of the 
national popuaton of any plant or anmal taxa. 

Information Source , , .. .. 

Source Form Coverage 
. . . . . . . . . . . . . - - - - 

Directory Descriptors (Appendix 1, page 103) 

All Bushplan Sites included in the Direciory of lmportant Wetlands in Australia are indicated. 

D~rectory of Important Wetlands ~n Australia 

(ANCA 1996) 
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4.6.4 REGISTER OF THE NATIONAL 
ESTATE 

Background (Australian Heritage Commission 
1994) 

The Commission was established by the 
Commonwealth Government in 1975 with the aim 
of helping Australians identify and appreciate the 
National Estate and promote its conservation. 
Aboriginal andTorres Strait Islander places, natural 
environment places and historical places are all 
considered par? of the National Estate. 

The Heritage Commission is a Commonwealth 
Government statutory authority and its main 
responsibilities are to: 

advise the Commonwealth Minister for 
Environment and the Government on national 
estate and conservation issues 

compile an inventory of national estate places 
throughout Australia -the Register of the 
National Estate 

coordinate the National Estate Grants Program 
and administer the program's national 
component 

encourage community appreciation of and 
concern for the National Estate through 
information, education and training. 

The main task of the Commission is t o  compile the 
Register of the National Estate. Over 12,000 natural 
and cultural places throughout Australia, including 
1,858 natural places, are listed on the Register 
(Australian Heritage Commission 1998 D).Anyone 

can nominate a place for registration.All places 
entered on the Register are assessed against the 
published criteria used t o  identify national estate 
values Fable 17). 

Areas proposed for listing are published in the 
Commonwealth ofAustralia Gazette and in public 
notices in the press.The place is then on the'lnterim 
List'. Any person may object t o  or comment on the 
interim listing of the place on the Register Usually 
objedions must be made within three months of 
the publication of the notice. Objections must relate 
to the criteria under which the place was proposed 
for listing and are assessed by an independent 
expert panel.The final decision on national estate 
significance is made by the Commission. 

Over 40 natural places in the Perth Metropolitan 
Region are listed on the Registerwhile places are 
being increasingly assessed on a thematic or regional 
basis, both within W A  and throughout Australia, 
listing on the Swan Coastal Plain has not been based 
on systematic survey and is far from complete. 

The Register alerts governments, planners, decision 
makers, researchers and the community t o  the 
heritage values of these places, so they can take 
action to conserve them. Listing does not directly 
affect the way in which owners manage places. 
Thus it confers a moral rather than legal obligation 
on the owners.The Commission does not own or 
manage any national estate places and does not 
have entry rights t o  places in the RegisterThe 
Commonwealth Government is the only body 
whose actions are formally constrained as a result of 
listing on the Register 

Information Source 

Directory Descriptors (Appendix l, page 103) 
Three categories of recognition by the Commission are given: 

- Listed on the Register of the National Estate 

- Interim List of the Register of the National Estate 

- Indicative Place of the Register of the National Estate (i.e. a place thought to have national est, due: 



4.6.5 MIGRATORY BIRD AGREEMENTS 
(JAMBA AND CAMBA) 

Background 

Some of the Bushplan Sites are visited by birds 
which migrate between the northern and southern 
hemispheres each year: Conservation of these birds 
is supported by two international agreements 
covering these birds and their habitats (ANCA 
1996).These agreements are between the 
Government of Australia and the Governments of 
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Japan and the People's Republic of China, the former 
being the Japan-Australia Migratory Bird Agreement 
(JAMBA, signed on 6 February 1974) and the latter 
the China-Australia Migratory Bird Agreement 
(CAMBA, signed on 20 October 1986).The bird 
species subject t o  these agreements are listed in 
Table 15. Some of the species included under 
JAMBAICAMBA are also recognised under the 
Western Australian Wild@ Conservation Act 1950 as 
Specially Protected Fauna. 



Directory Descriptors (Appendix 1, page 103) 

Bushpan Sites are noted as being a'location forJAMBNCAMBA species'. (Detail of the species is contained 
in the 'Fauna' section.) 

Agreements 

4.7 SECTION 5: SELECTION 
CRITERIA AND 
RECOMMENDATIONS 

4.7.1 CRITERIA 

listed individual bird species 

Background 

The selection criteria have been developed to meet 
objectives established in the State Urban Bushland 
Strategy (Government of Western Australia 1995a): 
the Wetlands Conservation Policy (Government of 
Western Australia 1997) and the National Strategy 
for the Conservation of Australia's Biological 
Diversity (Commonwealth of Australia 1996). 

A key commitment in the Urban Bushland Strategy 
is to protect : 

'at least 10 per cent, in accordance with guidel~nes 
set by the IUCN (International Union for 
Conservation, now known as the World 
Conservation Organisation), or 400ha, whichever is 
the largest, of each complex in at least five separate 
areas' (seeVoume l ,  section 2.2). 

A primary objective of the National Strategy is to: 

'Establish and manage a comprehensive, adequate 
and representative system of protected areas 
covering Australia's biological diversity' 

'Comprehensive', 'adequate' and 'representative' are 
terms defmed in the National Strategy as follows: 

comprehensiveness - the degree to which the 
full range of ecological communities and their 
biological diversity are incorporated within 
reserves 

adequacy - the ability of the reserve to 
maintain the ecological viability and integrity of 

China - japan Australia 

populations, species, and communities. (The 
interactions between reserves and surrounding 
areas should be talken into account in 
determining the reserve's ability to meet 
ecological viability and integrity criteria. 
Complementary management of the adjacent 
areas can play a significant role. In some 
instances, however. the ecological viability of the 
protected area itself will be paramount.) 

representativeness t h e  extent t o  which areas 
selected for inclusion in the national reserves 
system are capable of reflecting the lknown 
biological diversity and ecological patterns and 
processes of the ecological community or 
ecosystem concerned. 

Perth's Bushplon aims, within the limits of the natural 
areas available, to identify a comprehensive, 
adequate and representative system of reserved and 
protected areas in the Perth Metropolitan Region 
poriion of the Swan Coastal Plain, and represents 
the primary means of achieving these objectives in 
the Perth area. 

The selection criteria for Perth's Bushplon were 
developed with input from a workshop (established 
for the System 6 and Part System I Update 
Program) attended by conservation scientists, 
consultants, representatives of a range of key 
government agencies and the communityThese 
draft recommendations were reviewed through a 
broadly based Technical Worlcing Group and the 
Steering Committee established for the System 6 
and Part System I Update Program (Department of 
Environmental Protection), and the Urban Bushland 
Advisory Group (advisory group to the Western 
Australian Planning Commission). 
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Representation of Ecological Communities map-based information on the biological diversity 

Ecological communities, rather than species, are used of the Swan Coastal Plain is available 

as the main unit on which the - both the National Strategy and Urban Bushland 

selectionirepresentation of biological diversity has Strategy focus. 
been made in Perth's Bushplan, as this is the level at 

Each of the criteria is presented and discussed 
which: 

below. 
- the most comprehensive regional plot- and 

REPRESENTATION O F  ECOLOGICAL COMMUNITIES 

A number of areas selected to represent the range of ecological communities and h e  places in which these 
communities merge 

Scope 

Regional representation will be primarily based upon the target of achieving: 
comprehensive and adequate representation of each floristic community type within each vegetation 
complex (in uplands and vegetated wetlands). 
comprehensive and adequate representation of each natural wetland group and wetland types within each 
group. 

Inclusion guidelines 

Areas which are good examples of each floristic community type, selected t o  be representative of the 
vegetation of a geomorphic unit. 
Areas contributing to at least l 0  per cent or 400 hectares of each vegetation complex, whichever is the 
larger; in at least five separate areas. 
Best available examples of each natural wetland group and wetland types within each group. 
Areas identified as being of national or international significance through treatyiconventionipolicy. 

Exclusion guidelines 

Vegetation which does not satisfy the definition of bushland (unless it is the best example of its type with 
particular reference to fauna habitat)). 
Areas which are not best available examples of particular ecological communities (floristic community 
typeivegetation complexesithreatened ecological communities) because there are more appropriate (bigger; 
better condition, richerimore diverse) sites elsewhere. 

Diversity sites supporting a diversity of plant communities 
from the aspects of both structural and floristic 

Diversity is an important supporting criterion, usually 
used in conjunction with representativeness. Within diversity 

the primary objective of maximising representation, 
seledions of Bushplan Sites are made to choose 
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DIVERSITY 
Areas with a high diversity of flora andlor fauna species or communities in close association 

Scope 
The conservation of important areas by virtue of their richness, diversity or complexity for their physical or 
biological attributes at the communiky species or genetic level.This will be primarily based on areas supporting: 

a wide variety of flora andlor fauna species. 
unusual concentrations of subspecies or varieties occurring together 
wide representation of floristic community types in close proximity 
species-rich examples of communities of their type. 
a wide variety of plant associations, assemblages or communities. 

This criterion will commonly support other criteria for selection of representative areas. 

Inclusion guidelines 
Areas with high flora diversity at the community species or genetic level. 
Areas with a high diversity of plant associations, assemblages or communities relative to the area 
Areas with a high diversity of fauna1 assemblages. 

Exclusion guidelines 

Floristic community types which are replicated in many areas. 
Areas with low to moderate diversity at the community, species or generic level. 

Rarity Protecting rare or restricted taxa of flora and fauna 

Rarity is considered at a community and individual (may be species, subspecies or varieties) is achieved 

species perspective. Selection ofThreatened through the preferential selection of representative 

Ecological Communities (after English and Blyth examples of communities that are known t o  

1997, see section 4.4.4) is a priority, related t o  this support populations of these species. 

criterion and the representativeness criterion. 

RARITY 

Areas containing rare or threatened communities or species, or species of restricted distribution 

This criterion applies to aspects of the environment which are rare or relatively rare, and can encompass any 
environmental, biological or ecological feature or phenomenon which can be regarded as outstanding because it 
is one of the few of its type. 

Inclusion guidelines 

Threatened ecological communities. 
Habitat of rare, uncommon or restricted flora andlor fauna species andlor species outside of or at the limit 

of their range. 
Areas supporting rare, uncommon or restricted communities andlor communities outside of or at the limit 
of their normal range. 

Exclusion guidelines 

Habitats of species or communities whose significance (as described above) is not established. 
Areas, which if supporting outlying species or communities, are replicated by better examples elsewhere 



Maintaining Ecological Processes or Natural Systems 

The selection of areas for their role in 'maintaining 
ecological processes or natural systems' relates to 
the 'adequacy' objective of the National Strategy 
(Commonwealth of Australia l996).This is the most 
dificult of the national criteria to fully achieve in the 
Perth Metropolitan Region, given the extent of 
clearing and the fragmented nature of much of the 
remaining bushland. 

The protection of remaining large areas of bushland, 
pariicularly those providing representation of two or 
more vegetation complexes, or a range of floristic 
community types, is an important component of this 
selection criterion.These larger areas represent core 
Bushplan Sites with the best opportunity for 
maintenance of a more complete range of ecological 

function. For the same reasons, the identification, 
protection and enhancement of remaining linkages 
or corridors of bushland through the metropolitan 
area is considered an important component of 
providing for the on-going viability (adequacy) of the 
protected areas. 

Several of the wetlands in the metropolitan area are 
of internationai importance for the protection of 
migratory waterbirds, serving t o  maintain ecological 
systems that extend beyond Australia. 

It is notable that small bushland areas on the eastern 
side of the plain have demonstrated an ability t o  
maintain good condition after many years of 
isolation in an agricultural environment, provided 
they are not subject t o  gross disturbance (see 4.5.3 
Vegetation Condition). 

MAINTAINING ECOLOGICAL PROCESSES OR NATURAL SYSTEMS 

Maintenance of ecological processes or natural systems at a regional or notional scale l 
Scope 

This criterion applies to areas which are important in the maintenance of existing processes or natural systems. 

This criterion would normally be used in conjunction with other criteria forthe selection of representative areas. 

Inclusion guidelines 

Large areas in natural condition with natural processes intact or largely so. 
Fauna habitats providing specific requirements for feedinglbreedinglnursery functions. 
Substantive wildlife corridors connecting bushland areas. 

Habitat for significant populations of migratory birds. 

Exclusion guidelines 

Areas which are replicated by other areas supporting significant populations or in better condition 
Areas not recognised as being of national or international significance for migratory birds. 



Scientific or Evolutionary Importance of scientific and evolutionary significance, such as 

This criterion is intended to address areas study areas for regional studies and the Minim Cove 

supporting restricted specialist communities, for foreshore fossil site on the Swan River. 
. . . 

example, the Lake Richmond thrombolites, or areas 

SCIENTIFIC OR EVOLUTIONARY IMPORTANCE 

Areas containing evidence of evolutionary processes either as fossilised material or as relict species and areas 
containing unusual or important geomorphological or geological sites;Areas of recognised scientific and education 

interest as reference sites or as examples of the important environmental processes at work 

Scope 

This criterion applies generally to areas which contain evidence of past ecological or biological processes, and 
important geomorphological or geological sites and to areas which have recognised value as research sites, type 
localities or to sites having reference or benchmark value. 

This criterion will usually support other criteria for selection of representative areas. 

Inclusion guidelines 

Areas with remains of flora and fauna now extinct (fossil sites). 
Areas with primitive or relict flora or fauna surviving from earlier times. 
Areas with fossil or other records of identifiable past climates or environments. 
Long-term scientific/educational monitoring sites or study areas. 

Exclusion guidelines 

Areas in which the evidence of past processes is not clearly established. 
Areas which are replicated by places with clearer evidence of the above or in better condition. 
Areas not identified as important geomorphological sites. 
Areas not identified as important geological sites. 
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General Criteria for Protection ofwetland, 
Streamline and Estuarine Fringingvegetation and 
Coastal Vegetation 

Wetlands are recognised as an important feature of 
the Swan Coastal Plain where they are a focus of 
biological diversity and a key component for the 
maintenance of ecological functions associated with 
the hydrological cycle. 

Conservation category wetlands (Hill et al. 1996a&b) 
are often core areas in Bushplan Sites and their 
inclusion in Sites makes a significant contribution t o  

the protection of the diversity representation and 
function of important examples of the remaining 
wetlands on the Swan Coastal Plain. 

River foreshores and coastal vegetation are also 
widely recognised as important, not only for 
conservation of biological diversity and the 
opportunities for linkage that they present, but also 
for maintenance of the stability of these 
environments and their protection as key areas of 
public open space and landscape diversity. 

GENERAL CRITERIA FOR PROTECTION OF WETLAND, STREAMLINE, AND ESTUARINE 
FRINGING VEGETATION AND COASTAL VEGETATION 

Conservation category wetland areas including j?inging vegetation and associated upland vegetation; Coastal vegetation 
within the accepted coastal management zone 

Scope 

This criterion applies to wetlands in good condition, their fringing vegetation and adjacent upland vegetation and 
to coastal vegetation within the accepted coastal management zone. 

Inclusion Guidelines 

Conservation category wetlands associated with regionally significant bushland, their fringing vegetation and 
associated upland vegetation. 
Coastal vegetation within the accepted coastal management zone. 

Exclusion Guidelines 

Conservation category wetlands not associated with regionally significant bushland (to be dealt with by other 
State policy mechanisms). 
Channel wetands not supporting regionally significant bushland. 
Resource enhancement category wetlands and degraded conservation category wetlands. 
Other wetlands with vegetation removed or severely altered, such as multiple-use management category 
wetlands. 
Cleared or developed coastlines and estuarine fringes. 
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Criteria Not  Relevant to Determination of Regional cultural significance.While these have not been 
Significance, but which may be Applied When researched in a comprehensive manner for Perth's 
Evaluating Areas Having Similarvalues 

Bushplan such values have been taken into account in 
Many of the natural areas identified in Perth's the evaluation of natural areas having similar values. " 
Bushplan have additional values related to their 

CRITERIA N O T ~ E L E ~ A N T  TO DETERMINATION OF REGIONAL SIGNIFICANCE, BUT WHICH 
MAY BE APPLIED WHEN EVALUATING AREAS HAVING SIMILAR VALUES 

Attributes which when token alone do not establish regional significance, but which can add to the value of bushland 

and enhance its contribution to Perth's Bushplan 

The area is a regional recreation resource. 
The area is of historic significance or contains significant sites (post-European setilement) 
The area contains a site or sites of significance for Aboriginal people. 
The area has social value to a community group. 
The area has aesthetic value as a notable landscape feature or viewpoint. 

Information Source 

A r~format o i  so-rces referred to rile rc?otr as o a  nea r sec1 on? 4 4 4 5 2r.c' 16.  

Directory Descriptors (Appendix 1, page 104) 

The criteria met are listed as follows: 

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. 
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4.7.2 OPPORTUNITIES ANDIOR 
CONSTRAINTS 

Background 

Attributes can be identified that support 
(opportunities) or diminish (constraints) the degree 

t o  which the bushland within each Bushplan Site is 
currently protected or able to be protected.These 
opportunities and constraints are discussed below. 
Information on many of these attributes is contained 
in SECTiONS 1-4 of the Bushplan Site Descriptions. 

Opportunities 

Opportunities arise from various forms of land tenure 
that provide some existing measure of protedion.The 
principal means of protecting natural areas is 
reservation under the Metropolkan Region Scheme 
(Parks and Recreation Reservation) andlor the Land 
Administration A a  1997 (seevolume l, section 2.5). 

A diverse suite of other mechanisms provides a 

level of protection t o  features or species of 
recognised conservation or heritage importance.The 
most effective of these opportunities are listed 
below. A brief description of those opportunities not 
described previously follows this listing. 

. Declared Rare Flora and Fauna (see sections 

4.5.3 and 4.5.4) 
Conservation Category Wetlands (see section 
4.4.3) 
Environmental Conditions 
Environmental Protection Policies 
Statement of Planning Policies 
Planning Control Areas 
Clearing controls 

Environmental Conditions (Ministerial Conditions) 

Environmental conditions can be set under Part IV 
of the Environmental Protection Act 1986. Part IV of 
the A d  allows the EPA to assess proposals and 
schemes and impose environmental conditions t o  
which the proposal or scheme should be subject. 
The conditions are set by the Minister for the 
Environment.An example of the setting of such 
conditions is outlined below under Peel Inlet-Harvey 
Estuary Environmental Proteaion Policy. 

Environmental conditions can be imposed on 

of bushland should be appropriately protected and 
managed.These are not included in the Bushplan 
Site descriptions but should be taken into account in 
implementation. 

Environmental Protection Policies 

An Environmental Protection Policy (EPP) is 
prepared under Part Ill of the Environmental 
Protection Act 1986 and has 'the force of law as 
though it had been enacted as part of this Act', on 
and from the day on which the policy is published in 
the Government Gazette. 

An EPP establishes: 
the boundaries of the area and the portion of 
the environment t o  which the policy applies; 

the basis on which the environment in this area 
is t o  be protected, or pollution is t o  be 
prevented, controlled or abated. 

In addition, an EPP may also: 
specify the environmental quality objectives t o  be 
achieved and maintained under the policy: 

set out the indicators, parameters or criteria to 
be used for measuring environmental quality in 
the policy area; 

. relate to any activity directed towards the 

protection of the environment, including the 

discharge of waste; 

create offences and penalty provisions; 

establish a program for the protection of the 
environmental values within the policy area and 
may specify, among other things, measures 
designed to: 
(i) minimise the possibiliv of pollution; 

(ii) protect the environment; 
(iii) achieve and maintain the environmental 

values to be protected. 

There are a number of Environmental Protection 
Policies which protect portions of the Swan Coastal 
Plain in the Perth Metropolitan Region.Those o f  
particular relevance t o  Perth's Bushplan are outlined 

below: 

Peel Inlet-Harvey Estuary Environmental Protection 
Policy (Government of Western Australia 1992a) 
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Stage l of an Environmental Review and 
Management Plan (ERMP) for the eutrophic Peel 
Inlet and Harvey Estuary was published in 1985 
(Peel-Harvey Study Group l985), with Stage 2 of 
the ERMP being subsequently published in 1988 
(Kinhill 1988). 

The EPA undertook an assessment of both Stage I 
and Stage 2 of the ERMP (EPA 1985 and EPA 1988). 
the result of which was the imposition of legally 
binding conditions by the Minister for the 
Environment.These Environmental Conditions 
include a moratorium on land clearing and drainage 
within the Swan Coastal Plain portion of the 
catchment of the estuary. 

The Environmental Conditions had the effect of 
requiring the proponents of the management plan 
(being the Ministers forTransport, Agriculture and 
Waterways) t o  exercise control on clearing and 
drainage in the catchment for the purpose of 
controlling nutrient inputs to the waterway. 

In 1992 the Department of Planning and Urban 
Development prepared the Statement of Planning 
Policy No. 2 r h e  Peel-Harvey Coastal Plain 
Catchment) to give effect t o  both land use controls 
identified within the management strategy and 
environmental conditions of approval (Government 
of Western Australia 1992b).The Statement of 
Planning Policy (SPP) was prepared 'to ensure that 
land use changes within the Peel-Harvey Estuarine 
System likely to cause environmental damage to the 
estuary are brought under planning control and 
prevented'. 

The Environmental Protection (Peel lnlet-Harvey 
Estuary) Policy was proclaimed on I I December 
1992 primarily for the purpose of establishing water 
quality targets for the estuary and, by reference t o  it, 
to give statutory effect t o  the Statement of Planning 
Policy No.2 by requiring implementation of the SPP 
by local authorities. 

Swan Coastal Plain Lakes Environmental Protection 
Policy (Government of Western Australia l992c, see 
section 4.3.3) 

The Swan Coastal Plain Lakes EPP protects lakes, 
identified under the policy, from draining, filling and 
(the discharge 00 pollution. 

Significantly the EPA is required under section 36 of 
the Environmental Protection Act l 986 to review and 
prepare a new draft policy by 18 December 1999. 
This review may provide an opportunity t o  extend 
the EPP such that regionally significant wetlands and 
bushland associated with these habitats are afforded 
statutory protection. 

Gnangara Mound Crown Land Environmental 
Protection Policy (Government ofwestern Australia 
1992d) 

The Gnangara Mound Crown Land EPP was 
gazetted on 24 December 1992 with the objective 
of protecting: 

(i) the level and quality of groundwater; and 

(ii) native vegetation and wetlands associated with 
Crown Land on the Mound. 

The policy includes provisions which control 
unauthorised activities which may destroy or 
degrade native vegetation or wetlands located on 
Crown Land on the M0und.A person who 
contravenes these requirements commits an offence 
and is subject t o  penalty provisions under the 
Environmental Protection Act 1986. 

Swan and Canning Rivers Environmental Protection 
Policy (Government of Western Australia 1998b) 

The Swan and Canning Rivers EPP was gazetted on 
I 0  July 1998 and declares the beneficial uses of the 
rivers t o  be protected and establishes a program of 
protection.The uses declared to be protected 
include the maintenance ofthe natural ecosystem, 
aesthetic and landscape amenity, recreation, fishing, 
navigation and port facilities. 

In seeking to protect the beneficial uses of the rivers 
the EPP also identifies important values and 
functions of native fringing vegetation t o  be 
protected.These include when native fringing 
vegetation: 

is of value for bank and shoreline stabilisation, 
erosion control and the filtration and attenuation 
of the discharge of pollutants; 

is remnant vegetation, is in unusually good 
condition or has integrity as a sample of its type: 

is a disjunct population of a native species, is at 
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the limit of its geographical range or is 
inadequately represented in reserves; 

has connective importance as, or part of, a 
corridor of native vegetation or migratory route: 

is situated in an area that has high biological 

diversity and 

is regionally significant remnant vegetation 
identified for conservation by the Department of 
Environmental Protection. 

This last consideration was made in direct relation 
to regionally significant vegetation as identified in 
Perth's Bushplan. 

The EPP also requires that the EPA prepare and 
submit to the Minister for the Environment a 
catchment-wide Comprehensive Management Plan 
(CMP) by December 1999.The CMP is required t o  
delineate the beneficial uses and critical areas that 
are t o  be protected and t o  stipulate the roles and 
responsibilities of key decision-making bodies. 

Western SwampTortoise Draft Environmental 
Protection Policy (EPA 1998) 
The Western SwampTortoise is considered t o  be 
one of the world's rarest reptiles with, at one time, 
less than 40 individuals left in the wild.There is 
concern in the community that the animal will 
become extinct if immediate action is not taken t o  
increase the size of the population and to protect its 
habitat. A draft EPP released in 1994 aimed to help 
protect the only remaining habitat for the tortoise at 
Twin Swamps (part Bushplan Site 400) and Ellen 
Brook (part Bushplan Site 301) Nature Reserves. 
Much of the affected land within the policy 
boundaries is in private ownership.The EPA sought 
further public comment on a refined draft towards 
the middle of 1998 prior t o  finalising the policy. 

State Groundwater Draft Environmental Protection 
Policy (EPA 1997) 
The State Groundwater Draft Environmental 
Protection Policy was released for public comment 
in December 1997 and provides a state-wide 
framework for protecting the environmental values 
of important groundwater systems. Under the EPF: 
regulations may be prepared to protect drinking 
water supplies, groundwater-dependant ecosystems 

and recreational activities associated with 
groundwater: 

Groundwater-dependent ecosystems include caves, 
wetlands and phraetophytic (groundwater- 
dependent) vegetation. Water allocation strategies 
and water resource management plans are required 
to complement the environmental objectives of the 
policy.The State Groundwater EPP has been drafted 
to provide for the Gnangara Mound Crown Land 
EPF: Gnangara Mound Private Land Draft EPP and 
jandakot Mound Groundwater Draft EPPAccordingly 
it is anticipated that these EPPs will be repealed once 
the State Groundwater EPP is proclaimed. 

Reference to the State Groundwater Draft 
Environment Protection Policy is not included in the 
relevant Bushplan Site descriptions but the provision 
of water for the environment, in particular; is 
fundamental to the maintenance of the bushland 
within the Bushplan Sites, particularly where the 
bushland may otherwise be subject t o  degradation 
from groundwater drawdown or over-abstraction. 

Statements of Planning Policy 

Statements of Planning Policy (SPP) are prepared 
under the provisions of Section 5AA of the Town 
Plonning ond Deveiopment Act 1928 by the Western 
Australian Planning Commission. Statements of 
Planning Policy must receive approval from the 
Minister for Planning and the Governor and are 
published in the Government Gazette. 

Statements of Planning Policy are concerned with 
broad planning policies to co-ordinate planning and 
can be made for particular classes of development 
or matters which relate to a specific region or area 
of the State. 

There are a number of SPPs that provide direction 
for local authorities when considering portions of 
the Swan Coastal Plain in the Perth Metropolitan 
Region. Development in these areas is guided in 
specific ways by the particular requirements of the 
SPP and provides additional opportunities for 
conservation.These SPPs are: 

Peel-Harvey Coastal Plain Catchment Statement of 
Planning Policy No. 2 (Government ofwestern 
Australia 1992a) 



This policy is intended t o  control landuses which are 
likely to result in polllrtion of surface and groundwater 
A number of the specific objectives of this policy are 
compatible with the objective of protecting and 
conserving bushland.These objectives are: 

to increase high water-using vegetation cover 
within the Peel-Harvey Coastal Plain Catchment; 
t o  ensure that changes t o  landuse within the 
catchment to the Peel Harvey Estuarine system 
are controlled so as t o  avoid and minimise 
environmental damage. 

Gnangara Mound Crown Land Statement of 
Planning Policy No. 3. (Government ofwestern 
Australia 1995b) 
The main purpose of the policy is to prevent 
development which could prejudice the long-term 
use of groundwater Acceptable landuses are those 
which are compatible with the sustainable use of the 
groundwater resource and the retention of the 
environmental values associated with that resource. 
An objective of the policy is t o  protect wetlands 
and natural vegetation which is compatible with the 
objective of protecting and conserving bushland. 

Jandakot Groundwater Protection Policy Statement 
of Planning Policy No. 6. (Government ofwestern 
Australia 1998a) 
The main purpose of this policy is to ensure that 
development over the Jandakot public groundwater 
supply mound is compatible with the long-term use 
of the groundwater for human consumption.The 
Policy is to ensure that landuse changes within the 
policy area that are likely t o  cause detrimental 
effects t o  the groundwater are brought under 
planning control and prevented or managed. 

Reference to SPPs may not be included in the 
relevant Bushplan Site descriptions but the presence 
of these should be taken into account in 

Planning Control Areas 

Planning Control Areas (PCAs) are prepared under 
the provisions of Section 35C of the Metropolitan 
Region Town Planning Scheme Act 1959. A Planning 
Control Area may be declared when the Western 
Australian Planning Commission considers that land 
situated within the Perth Metropolitan Region may 

be required for a range of purposes as specified in 
the Act, including Parks and Recreation. 

Proposals for development within a Planning 
Control Area must be referred to the WAPC for 
determination. References to the PCAs may not be 
included in the relevant Bushplan Site descriptions 
but the presence of these should be taken into 
account in implementation. 

Clearing Controls 

Under Regulation 4 of the Soil and Land 
Conservation Regulations 1992 the owner or 
occupier of any land in the State is required to lodge 
a Notice of Intention to Clear Land where it is 
intended to clear more than one hectare and where 
that clearing will result in a change in land use. 

The Commissioner may then, using the soil 
conservation notice provisions of the Soil and Land 
Conservation Act 1945, direct the landholder to 
refrain from clearing any land specified in the notice, 
or the landholder may enter into an agreement t o  
reserve or agree to protect and manage under a 
conservation covenant any of the vegetation the 
Commissioner would not allow t o  be cleared.The 
Commissioner's concern extends only to any 
clearing which may result in land degradation. 

The Memorandum of Understanding (Commissioner 
of Soil and Land Conservation 1997) on land 
clearing provides a process for coordinating the 
assessment of clearing proposals by other key 
agencies (the Department of Environmental 
Protection, the Department of Conservation and 
Land Management, the Water and Rivers 
Commission) in cases where other natural resource 
values, such as biodiversity or water resources may 
be threatened by the clearing. In cases where other 
statutes do not provide protection (such as habitat) 
the process may lead to formal assessment by the 
Environmental Protection Authority 

The MOU covers clearing for agricultural purposes 
on rural-zoned land, including such land in the 
metropolitan region. Clearing for urban development 
is presumed by the Commissioner t o  have had the 
necessary assessment for controls placed on land 
degradation during the processes of rezoning. 



Constraints 

In an area as intensively developed as the Perth 
Metropolitan Region most areas identified for 
conservation will have some constraining factors. 
Factors such as zoning for intensive land uses, 
specfic requirements for purposes such as the 
regional road network, and mineral or basic raw 
material resources (and tenements) are recognised 
as constraints. 

In selecting areas for the conservation of a 

comprehensive and representative system of 
protected areas, the first emphasis has been placed 
on using the avalabe information sources.These 
have been used to achieve the objectives established 
through the Urban Bushland Strategy and the 
National Strategy for the Conservation of Australia's 
Biological DversityWithin ths objective however 
selection has taken constraining factors into 
consideration (seevolume l ,  sections 2.3,2.4 and 
2.5), attempting to seelc the least constrained site, 
where equivalent areas exist. 

Information Source 
Opportunities 

... - ,  , 

Source Form Custodian Coverage 
. - .... -. ...... - ...... - .. - -. . - ... -. . - ......... - -. .. - .. 

I 

DRF flora (see sectlon 4 5 3) 

Scheduled Fauna (see seaion 4 5 4) 

Conservation category wetlands 
(WRC 1996~) 

DOLA reserve cadastre (DOLA l998a) 1 GIS I DOLA 1 W A  

MRS Parks and Recreation Reservation 
(MP 998a) 

TPS Parks and Recreation Zone (MP 1998b) 

Peel Inlet-Harvey Estuary EPP (DEP 1992a) 1 GIS I DEP 1 Peel Inlet-Harvey Estuary catchment 

GIS, l~sts 

lists 

GIS 

Swan Coastal Plain Lakes EPP (DEP 1992b) 1 GIS I DEP I Swan Coastal Plain 

GIS 

GIS 

CALM 

CALM 

WRC 

Western SwampTortoise Draft EPP 
(DEP 1998) 

Perth Metropolltan Regon, W A  

W A  

Swan Coastal Plaln north of Bunbury 

M P  

M P  

Gnangara Mound Crown Land EPP 
(DEP 1995a) 

Swan and Cannlne Rivers EPP (DEP 1997) 

l l DEP I Western SwampTortolse habitat and 
catchment 

Perth Metropolltan Region 

Perth Metrooolltan Remon 

Constraints 

GIS 

GIS 

-~ -~~ ~- . . . . 

Source Form. Custodian Coverage 
- -. . -. -. .... .- .... .- . - ... - - - 7- -. 

DOLA cadastre ownership and easements 
(DOLA 1998a) 

DEP 

DEP 

MRD reglona road requirements I I I 

Gnangara Mound Crown Land 

Swan and Cannlne Rlvers 

MRS UrbanIUrban deferred and Industrial 
zones (MP i998a) 

Basic Raw Materials Core areas (MP 1997a) 

Mineral Lease 

84 P e r t h ' s  B u s h p l a n  

1 
,i 

GIS 

GIS 

maps 

M P  

DOME 

DOMEIMP 

Perth Metropolitan Region 

W A  

Perth Metropolitan Region 



Directory Descriptors (Appendix 1, page 104) 
1 Opportunities: Bushpian Sitelpart Bushplan Site 

- subject to 
(named) EPPISPP 
Environmental Conditions 

l - location of 

Declared Rare Flora (and) Scheduled Fauna 
conservation category wetland(s) 

- MRS P&R Reservation andlorTPS Parks and Recreation Zoning, Crown Reserve 

Constraints: Bushplan Sitelpart Bushplan Site 

- Private land 
- MRS UrbanlUrban Deferred Zoning 
- MRS Industrial Zoning 
- MRD regional road requirements 
- Basic Raw Materials Core areas1 Mineral Resource Area 

- Mineral Lease 

4.7.3 SPECIFIC SITE RECOMMENDATIONS Recommendation l a 

Background 

Perth's Bushplan places a significant focus on the 
development of a range of measures to facilitate off- 
reserve conservation to complement the traditional 
means of achieving conservation through 
reservation.These measures potentially provide a 
number of alternative means of conserving individual 
Bushplan Sites, which may involve the application of 

two or more mechanisms in combination. 

The Bushplan Site be reserved for Parks and 
Recreation in the Metropolitan Region Scheme 
and be purchased for [either] National Park, 
Conservation Park, Nature Reserve [or] 
Regional Park. 
(This recommendation is adopted where there is a 
clear intention supported by CALM for the 
Bushplan Site to be purchased and reserved as 
part of the formal conservation reserve system. 
Note: where a Bushelan Site has already been 

Bushplan Site specific recommendations are Reserved for Parks and Recreation andlor 
restricted t o  a limited set of options framed to purchased the recommendation is shortened by 
reflect the circumstances of the Bushplan Site. Five deleting these components) 
broad categories (or types) of recommendation are 
recognised. Recommendation I b 

The Bushplan Site be reserved for Parks and 
The specific Bushplan Site recommendations used in Recreation in the Metropolitan Region Scheme, 
the Directory are applied as follows: purchased and added t o  [named] National Park, 

Category I Private land where reservation under Conservation Park, Nature Reserve [or] 

the Metropolitan Region Scheme for Parks and Regional Park. 

Recreation, purchase and reservation under the (This recommendation applies to areas that adjoin 

Land Administration Act 1997 is proposed or in an existing CALM-managed conservation reserve 

progress.Two variations exist: and is adopted where there is a clear intention 
supported by CALM fir the Bushplan Site to be 
purchased and included in the a4acent 
conservation reserve. Note: where a Bushplan Site 



has already been Reserved for Parks and 
Recreation andlor purchosed the recommendation 
is shortened by deleting these components.) 

Category 2 Private andlor Crown land where the 
most suitable means of achievin~: conservation - 
protection and management, generally through 
mechanisms complementary to the formal CALM 
conservation reserve system, will be determined in 
consuitationlnegotiation with the land owner1s.There 
are two broad approaches within this category: 

Recommendation 2a 
The conservation values of the Bushplan Site be 
protected through one or more of a range of 
complementary mechanisms to encourage and 
secure conservation management on private 
lands.The specific approach to be determined in 
consultationlnegotiation with the land owner(s), 
but will generally include conservation 
covenantslmanagement agreements. 
(This recommendation opplies to the majority of 
Bushplan Sites in this category The expectation is 

that the conservation intention of these 
recommendations will be fully met, though some 
limited conservation-compatible development moy 
be permitted (such as a house ond building 
envelope). Purchase is an option if the current 
owners are opposed to conservotion, in which case 
the land will generally be covenanred and resold to 
owners interested in retoining the land for 
conservotion.) 

Recommendation 2b 
As much as possible of the conservation values 
of the Bushplan Site be protected and managed 
for conservation.The area t o  be protected, and 
means of protection t o  be determined through 
a process of negdtiation with the land 
owner@), but will primarily involve mechanisms 
available in planning legislation. 
(This recommendation opplies to certain designated 
Bushplon Sites which are acknowledged to be highly 
constroined by current zoning ondlor development 
approvals and h e  expectation is thot only a portion 
of the area will be retained for conservation.) 

%" 
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Category 3 Private or Crown reserve land where 

the current ownerlreserve management body is 
known t o  be managing and intends managing the 
Bushplan Site for conservation.Two (Private and 
Crown reserve) variations exist: 

Recommendation 3a 
The private ownership and management intent 
of the Bushplan Site is endorsed.Appropriate 
mechanisms t o  support and reinforce existing 
management for conservation and provide 
long-term security be applied in consultation 
with the land owner@). 
(ihis recommendation is opplied to private lond 
where there is a clear understanding thot the land 
owner has been and intends to continue to manage 
the area for conservation purposes, and this is 
considered to be the most appropriate means of 
conserving h e  Bushplon Site.) 

Recommendation 3b 
The existing care, control and management 
intent of the reserve is endorsed. Long-term 
security and support for conservation 
management of the Bushplan Site be enhanced 
by: amending the purpose of the reserve t o  
include conservation; and applying appropriate 
mechanisms in consultation with the reserve 
management body. 
(This recommendation applies to non-CAM- 
managed bushland currently monoged for purposes 
consistent with conservation and is intended to 
reinforce conservation as a primary purpose and 
improve long-term security and support for 
conservotion management within the existing 
management arrangements.) 

Category 4 Endorsement of existing reservation. 

Recommendation 4 
The existing purpose, care, control and 
management of Reserve (Number) is endorsed. 
(ihis recommendation applies to Bushplan Sites 
that are already securely conserved and managed 
as port of the existing formal conservotion reserve 
system, e.g. Yanchep National Pork, or other secure 
areas such as Kings Park) 



Category 5 Private andlor Crown iand where the 
best means of achieving conservation management 
is to be further considered in the pubiic comment 
period. 

Recommendation 5 
The most appropriate mechanism for the 
protection of this Bushplan Site be considered 
through the pubiic comment period in 
consultation with the land owner@). 
This recommendation is designed to allow fbr firther 
detailed consideration of the most appropriate 
means of achieving the conservation objeaives 
through reservation andlor complementary 
mechanisms in liaison with the land owner($). 

The selection of the most appropriate mechanismls 
for each Bushplan Site is influenced by the 
characteristics of the Bushplan Site, including its size, 
shape, conservation values, position relative to 
existing conservation areas, zoning and associated 

constraints and the desires of the owner(s). 

The Bushplan Site boundaries have been 
determined on the basis of the best information 

available. Some define bushland areas only; others 
include a management boundary beyond the 
bushland of specific conservation value.The final 
boundary of the protected areas will involve 
consideration of. 

individual area ground-truthing of bushland 
boundaries 

management design criteria such as 
- reducing the bushland edge-to-area ratio 
- establishing a foreshore reserve of 

management buffer area 
- connectivity with other Bushplan Sites and 

natural areas 
- cadastral boundaries 

Information Source 

Con0 I I ~ T  on of 3' p r c ~  OLS soxces 

Directory Descriptors (Appendix 1, page 104) 

The appropriate recommendation is selected from the following: 

Recommendation l a  
The Bushplan Site be reserved for Park and Recreation in the Metropolitan Region Scheme and be 
purchased for [either] National Park, Conservation Park, Nature Reserve [or] 
Regional Park. 

Recommendation I b  
The Bushplan Site be reserved for Parks and Recreation in the Metropolitan Region Scheme, purchased 
and added to [named] Nationai Park, Conservation Park, Nature Reserve [or] Regionai Park. 

Recommendation 2a 
The conservation values of the Bushplan Site be protected through one or more of a range of 
complementary mechanisms t o  encourage and secure conservation management on private lands.The 
specific approach to be determined in consultationlnegotiation with the land owner(s), but will generally 
include conservation covenantslmanagement agreements. 

Recommendation 2b 
As much as possible of the conservation values of the Bushplan Site be protected and managed for 
conservation.The area to be protected and means of protection to be determined through a process of 
negotiation with the land owner(s), but will primarily involve mechanisms available in planning legislation. 

(Continued) 



Directory Descriptors (Appendix I ,  poge 7) (continued) 

Recommendation 3a 
The private ownership and management intent of the Bushplan Site is endorsed. Appropriate mechanisms 
t o  support and reinforce existing management for conservation and provide long-term security be applied 
in consultation with the land owner(s). 

Recommendation 3b 
The existing care, control and management intent of the reserve is endorsed. Long-term security and 
support for conservation management of the Bushplan Site be enhanced by: amending the purpose of the 
reserve to include conservation; and applying appropriate mechanisms in consultation with the reserve 
management body. 

Recommendation 4 
The existing purpose, care, control and management of Reserve (number) is endorsed. 

Recommendation 5 
The most appropriate mechanism for the protection of this Bushplan Site be considered through the 
public comment period in consultation with the land owner(s). 
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5. References 
Perth's Bushplan uses a variety of information 
sources such as geographic information systems, 
databases, aerial photography, Acts, unpublished 
reports and published reports. For ease of access to 
ail of these original sources each is listed in the 
References. References authored by a government 
department are listed under the acronym for that 
department. 

The References are divided into two sedions 

Geographic Informotion Systems (GIS), Databases 
(D) and Photographs (P) 
Database references are annotated with a'D', 
geographic information system references are 
annotated with 'GIS' and aerial photographs with 
a 'P'. 

Reports - Published and Unpublished 

Geographic Information Systems 
(GIS), Databases (D) and 
Photographs (P) 
AgWA 1998 GIS Native Vegetation Mapping of the 

Perth Metropolitan Region. Spatial Resource Unit, 
Agriculture Western Australia, South Perth, 
Western Australia. 

Agriculture Western Australia - refer to AgWA 

AHC 1598 D Register of the Notional Estate 
Database. Australian Heritage Commission, 
Canberra, Australian Capital Territory, 

Australian Heritage Commission - refer t o  AHC 

CALM 1998 GIS Declared Rare and Priority Flora in 
the Perth Metropolitan Region. Department of 
Conservation and Land Management, Como, 
Western Australia. 

CALM and ANCA l596 Interim Biogeographic 
Regionalisation for Australia. Environment 
Australia, Department of Environment Sport 
and Territories, Canberra, Australian Capital 
Territory. 

DCE 1990 GIS Vegetation of the Darling System after 
Heddle EM, Loneragan O W  & Havel JJ 1980. 

IN: DCE 1980 Atlas of Natural Resources, Darling 
System, Western Australia. Department of 
Conservation and Environment, Perth, Western 
Australia;. Ministry for Planning, Perth,Western 
Australia. 

DEP 1992a GIS Peel Inlet - Harvey Estuory Policy 
Area after Government of Western Australia 

1 992a. Western Australian Government 
Gazette. I I December; 1992, pp5969-75. 

DEP 1592b GIS Swan Coastal Plain Lakes Policy Area 

- legally defined areas with at least 2000m2 of 
surface water as at I December 1991 after 
Government of Western Australia 1992~. 
Western Australian Government Gazette, 18 
December. 1992, pp 100-02. 

DEP 1995a GIS Gnongara Mound Crown Land Policy 
Area after Government of Western Australia 
l992d. Western Australian Government 

Gazette, 24 Decembel; 1992, pp6287-93. 

DEP 1996 D System 6 and Part System I Update 
Programme. Unpublished bushland plot and area 
records. Department of Environmental 
Protection, Perth, Western Australia. 

DEP 1995b GIS System 6 Recommendation Areas. 
Department of Conservation and Environment, 
Perth,Western Australia. 

DEP 1997 GIS Swan and Canning Rivers Policy Area 
after Government of Western Australia 1998. 
Western Australian Government Gazette, I0  
July, 1998, pp3679-96. 

DEP 1998 GiS Western SwampTortoise Habitat 

Draft Policy Area after EPA 1998. 
Environmental Protection Authority, Perth, 
Western Australia. 

Department of Conservation and Environment - 
refer to DCE. 

Department of Conservation and Land 
Management - refer to CALM. 

Department of Environmental Protection - refer 
to DEP 

Department of Land Administration - refer to 
DOLA 
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DOLA 1996 P Black and White Orthophotographs of 
the Perth Metropolitan Region. Department of 
Land Administration, Midland, Western Australia. 

DOLA 1997 GIS Digitol Colour Orthophotogrophs of 
the Perth Metropolitan Region. Department of 
Land Administration, Midland, Western Australia. 

DOLA 1998a GIS Cadostre. Department of Land 
Administration, Midland, Western Australia. 

DOLA 1998b GIS Loco1 Government Authorities. 
Department of Land Administration, Midland, 
Western Australia. 

DOLA 1998c GIS Suburbs. Department of Land 
Administration, Midland, Western Australia. 

DOLA 1998d P PanAirorno. Department of Land 
Administration, Midland,Western Australia. 

Environment Australia 1998 D Wetlands listed under 
the RAMSAR Convention. Wetlands Unit, 
Environment Australia, Department of 
Environment Sport andTerritories, Canberra, 
Australian Capital Territory 

Environmental Protection Authority - refer to EPA 

EPA 1994 GIS Threatened or Poorly Reserved Plant 
Communities Requiring Interim Protection. 
Environmental Protedion Authority, Perth, 
Western Australia. 

Friend A 1996 D CALM Bondicoot Survey l 99 l -  
1996. Database of Bandicoot sitings reported 
by the public. Department of Conservation and 
Land Management, Como, Western Australia. 

Geological Survey of W A  1989 GIS Pertk 
Metropolitan Region Environmental Geology Series. 

Gibson N, Keighery B], Keighery G], Burbidge 
AH and Lyons M N  1994 D Plot records used in 
X Floristic Survey of h e  Southern Swan Coastal 
PloinJ Unpublished Report for the Australian 
Heritage Commission prepared by the 
Department of Conservation and Land 
Management and the Conservation Council of 
WA, Perth, Western Australia. 

Griffin EA 1994 D Plot records used in 'Floristic Survey 
of Northern Sandplains between Perth and 
Geraldton.' Unpublished Report to the Heritage 

Council ofwestern Australia for the Australian 
Heritage Commission, Canberra,Australian 
Capital Territory 

Keighery G] 1996 D Plot records fom Tuort 

McArthur W M  1998 GIS Change in Species and 
Structure in the Major Plant Communities of 
Garden Island, WA 1990-1 996. HMAS STIRLING 
Environmental Worlting Paper No. I I .  Prepared 
for the Chairman, Garden Island Advisory 

Committee, HMAS STIRLING. 

MfP 1996 GIS Bushland Mapping of the Perth 
Metropolitan Region. Ministry for Planning, Perth, 
Western Australia. 

MfP 1997a GIS Bosic Raw Moteriol Resource Areas 
and Priority. Department of Minerals and Energy 

MfP 1997b GIS Extent of Metropolitan Region 
Scheme. Ministry for Planning, Perth, Western 
Australia. 

M P  1998a GIS Metropolitan Region Scheme Zonings. 
Western Australian Planning Commission. 

M P  1998b GIS Town Planning Scheme Zonings. Local 
Government Authorities. 

M P  and CALM 1996 GIS Point locutions of 
Threotened Ecological Communities after English 
& Blyth 1997. Department of Conservation and 
Land Management, Como, Western Australia. 

Ministry for Planning - refer to M P  

National Trust of Australia (WA) 1998 D Listing for 
Landscope and Cultural Environment National 

Trust of Australia (WA), West Perth, Western 
Australia. 

RAOU 1996 D Dotobase of Western Australian Birds 
Project (RAOU Tracking Databosej. 

Royal Australasian Ornithologists' Union - refer to 
RAOU (now Birds Australia) 

Water and Rivers Commission - refer t o  WRC 



Western Australian Museum of Natural Science 
l996 D Specimen records ofAsh Grey Mouse, 
Wambenger and Honey Possum from Western 
Australian Museum of Natural Science 
Mammals Database. 

Wildflower Society o fWA (Inc.) Murdoch Branch 
1995 D Flora ofwireless Hill. Database print 
out, unpublished. 

WRC 1996a GIS Basin and Channel Wetlands after 
Hill et al. l996b. Water & Rivers Commission, 
Perth, Western Australia. 

WRC 1996b GIS Consanguineous Suites after Hill et 
al. 1996b. Water & Rivers Commission, Perth, 
Western Austraiia. 

WRC 1996c GIS Conservation Category Wetlands 
after Hill et al. l996b. Water & Rivers 
Commission, Perth, Western Australia. 

WRC 1997 GIS Verified Conservation Category 
Wetlands after Semeniuk,V&C Research Group 
1997. Water & Rivers Commission, Perth, 
Western Australia. 

Reports - Published and Unpublished 

AHC 1990 Criteria for the Register of the National 
Estate. Australian Heritage Commission, 
Canberra, Australian Capital Territory. April 

1990 

AHC 1994 The Australian Heritage Commission, 
Information pamphlet.Australian Heritage 
Commission, Canberra, Australian Capital 
Territory. 

Ahmat A] 1993 The biology of eight non-thermal 
springs along the Ellen Brook valley Honours 
Thesis. Zoology Department, University of 
Western Australia, Nedlands, Western Australia. 

Alan Tingay &Associates - refer toTingay, Alan & 
Associates 

ANCA 1994 A Directory of Important Wetlands in 
Australio. ANCA, Canberra, Australian Capital 
Territory. 

ANCA 1996 A Directory of Important Wedonds in 
Australia (Second Edition).ANCA, Canberra, 
Australian Capital Territory 

Aplin TEH 1979The Flora. IN: Bj O'Brien (Ed.) 
Environment and Science. University of Western 
Australia Press, Nedlands, Western Australia. 

Atkins K 1998 Declared Rare and Priori?/ Flora List 
for Western Australia. Department of 
Conservation and Land Management, Como, 
Western Australia. 

Australian Heritage Commission - refer t o  AHC 

Australian Nature Conservation Agency - refer to 

ANCA 

Balla SA l994 Wetlands of the Swan Coastal Plain. 
Volume /:Their nature and management Water 
Authority ofwestern Australia and 
Department of Environmental Protection, 
Perth, Western Australia. 

Bamford MJ 1992The impact of fire and increasing 
time after fire upon Heleioporus eyrei, 
Limnodynastes dorsalis and Myobatrachus gouldii 
(Anura: Leptodactylidae) in Banksia Woodland 
near Perth,Western Australia. Wildlife Research 
1 9: 1 69- 178. 

Beard JS 1979a Vegetation Survey ofwestern 
AustrahThe Vegetation of the Perth Areo, 
Western Australia. 1 : 250 000 Series. Vegmap 
Publications, Applecross, Western Australia. 

Beard JS 1979b Vegetation Survey of Western 
Australia, The Vegetation of the Pinjarra Areo, 
Western Australia. l : 250 000 Series. Vegmap 
Publications, Applecross, Western Australia. 

Beeston G, Mlodawslti G,True D and Sanders A 
1995 Remnant vegetation inventory in the 

southern agricultural areas ofwestern Australia. 
Resource ManagementTechnical Report N o  
149. Regional Operations Division, Department 
of Agriculture, South Perth, Western Australia. 

CALM 1997 Annual Report 1996-97. Department 
of Conservation and Land Management, Como, 
Western Australia. 

CALM 1998 Threatened and Priority Fauna List for 
Western Australia. Unpublished report t o  the 
Department of Conservation and Land 
Management, Como, Western Australia. 



Christides L and Bowles WE 1994. The taxonomy 
and species of birds ofAustralia and its territories. 
RAOU Monograph 2. 

Churchward HM and McArthurWM 1980 
Landforms and Soils of the Darling System. IN: 
Atlas of Notural Resources, Darling System, 
Western Australia. Department of Conservation 
and Environment, Western Australia. 

Commissioner of Soil and Land Conservation 1997 
Memorandum of Understanding between the 
Commissioner of Soil and Land Conservation, 
Environmental Protedion Authority, 
Department of Environmental Protedion, 
Agriculture Western Australia, Department of 
Conservation and Land Management, Water 
and Rivers Commission for the Protection of 
Remnantvegetation on Private Land in the 
Agricultural Region of Western Australia. 
Department of Agriculture, Western Australia. 

Commonwealth of Australia 1996 The Nationol 
Strategy fir Conservation ofAustralio's Biological 
Diversily. AGPS, Canberra, Ausiralian Capital 
Territory 

Connell S 1995 Perth Environment Project - Remnant 
Vegetation Inventory and Assessment 
Unpublished report t o  the Australian Heritage 
Commission (National Estate Grants 
Programme) and the Ministry for Planning, 
Perth, Western Australia. 

DCE 1983 Conservation Reserves fir Western 
Australia. The Dariing System - System 6. Parts I 
and 2. Report 13. Department of Conservation 
and Environment, Perth, Western Australia. 

DEP 1996 System 6 and Port System I Updote 
Progromme. Unpublished bushland plot and area 
records and analysis. 

DEP 1998 System 6 and Part l Update Programme. 
Unpublished bushland area records. 

Department of Conservation and Environment - 
refer to DCE 

Department of Conservation and Land 
Management - refer t o  CALM 

Department of Environmental Protection - refer t o  
DEP 

Department of Planning and Urban Development - 
refer to DPUD 

Dixon 1, Connell S, Bailey J and Keenan C 1994The 
Perth Environmental Project and an inventory 
of Perth's remnant native vegetation. IN: A Vision 
for a Greener City, the Proceedings of the 1994 
National Greening Australia Conference, Perth, 
Western Australia. 

English VJ and Blyth J 1997 ldentifiing and Conserving 
Threatened Ecological Communities in h e  South 
West Botanical Province. Project Number N702, 
Final Report to Environment Australia. 
Department of Conservation and Land 
Management, Como, Western Australia. 

Environmental Protection Authority - refer t o  EPA 

EPA 1985 Peel Inlet and Harvey Estuary Monagement 
Strategy. Report and Recommendations by the 
Environmental Protection Authority -Assessment 
Report ofstage l ERMP (Bulletin 243). 
Department of Conservation and Environment, 
Perth, Western Australia. 

EPA 1988 Peel Inlet and Harvey Estuary Monagement 
Strategy. Environrnentol Review and Monagement 
Programme Stage 2 - Report ond 
Recommendations of the Environmental Protection 
Authority, Parts l and 11 (Bulletin 363). 
Environmental Protection Authority, Perth, 
Western Australia. 

EPA 1990 A Guide to wetiond rnanogement in Perth 
(Bulletin 374). Environmental Protection 
Authority, Perth, Western Australia. 

EPA 1997 Draft Environmental Protection (State 
Groundwater) Policy 1997. Environmental 
Protedion Authority, Perth, Western Australia. 

EPA 1998 Second Draft Environmental Protection 
(Western Swamp Tortoise Habitat) Policy 1 998. 
Environmental Protection Authoriq Perth, 
Western Australia. 

Fox JED, Downes S and Mash BR 1980The 
vascular plan% ofyalgorup National Park. WA 
Herbarium Research Notes 3: 1 - 1 8. 



Gibson N, Keighery BJ, Keighery G], Burbidge 
AH and Lyons M N  1994 A Noristic Survey of 
the Southern Swan Coostal Plain. Unpublished 
Report for the Australian Heritage Commission 
prepared by Department of Conservation and 
Land Management and the Conservation 
Council of Western Australia (Inc). 

Government of Western Australia 1992a 
Environmental Protection (Peel Inlet - Harvey 
Estuary) Policy 1992. Western Australian 
Government Gazette, I I December; 1992, pp 
5969-5975. 

Government of Western Australia 1992b Statement 
of Planning Policy No. 2 -The Peel-Harvey 
Coastal Pain Catchment. Western Australian 

Government Gazette, 21 February, i 992, pp 
945 - 55. 

Government of Western Australia 1992c 
Environmental Protection (Swan Coostal Plain 
Lakes) Policy 1992. Western Australian 
Government Gazette, 1 8 Decembei; 1992, pp 
100-02. 

Government of Western Australia 1992d 
Environmental Protection (Gnangara Mound 
Crown Land) Policy 1992. Western Australian 
Government Gazette. 24 December. 1992, pp 
6287-93. 

Government of Western Australia 1995a Urban 
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Bushplan Site Description Basic Format 

NAME 
Boundary Definition: protected area boundary management boundary managementhushland boundary busbland 
boundary bushland group boundary conservation wetland boundary vegetation complex boundary 

SECTION l: CADASTRAL INFORMATION 
Bushplan Site no. 

Map no. 

Map sheet series ref. no. 

System 6 (1983): All System area bushland, total area described Part System area bushland, only bushland 
described Area of busbland goes beyond System area boundaries, all bushland described Part System area 
bushland and part scattered native plants (canopy), all vegetation described 

Other Names 

Area (ha): 

Local Authorities (Suburb) 

Zoning 

MRS: 

TPS: 

Ownership Categories 

LotlReserve numbers (Purpose), Street name 

SECTION 2: REGIONAL INFORMATION 

LANDFORMS AND SOILS 

Darling Plateau (Darling Range)/Darling Scarp 
Laterite 
Even-grained Granite 

Dandaragan PlateauIGingin Scarp 
Colluvial Sand 
Laterite 
Leederville Formation 
Osborne Formation 

Foothills 
Colluvial Deposits 
Colluvial Sand 
Yoganup Formation 
Ridge Hill Sandstone 
Armadale Shale 



Pinjarra Plain 
Guildford Formation 
AlluviaVColluvial Deposit 
Muchea Limestone 

Bassendean Dunes 
Bassendean Sands 

Bassendean DunesIPinjarra Plain 
Bassendean Sands over Guildford Formation 

Spearwond Dunes 
Sands derived from Tamala Limestone 
Tamala Limestone 

Qnindalup Dunes (Holocene Dunes) 
Safety Bay Sands 

Wetlands (within the Quindalup Spearwond Bassendean Dunes Pinjarra Plain) 
Holocene Swamp Deposits 

Lagoonal and Estuarine Deposits (within the Qnindalup Spearwond Bassendean Dunes Pinjarra Plain) 
Lagoonal and Estuarine Deposits (Vasse) 
Lagoonal Deposits in Bassendean Dunes 

VEGETATION AND FLORA 

Vegetation Complexes 
Plateaus 
Mogumber Complex - South (Dandaragan Plateau) 

Scarps 
Reagan Complex (Gingin Scarp, Dandaragan Plateau) 

Foothills 
Coonambidgee Complex (Dandaragan Plateau) 
Forrestfield Complex (Ridge Hill Shelf, Darling Plateau) 

Pinjarra Plain 
Guildford Complex 
Swan Complex 
Dardanup Complex 
Serpentine River Complex 
Beermullah Complex 
Yanga Complex 

Bassendean Dunes 
Bassendean Complex - North 
Bassendean Complex - Central and South 
Bassendean Complex -North Transition 
Bassendean Complex - Central and South Transition 

Combinations of Bassendean DunesPinjarra PlainISpearwond Dunes 
Southern River Complex 
Cannington Complex 
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Spearwood Dunes 
Karrakatta Complex - North 
Karrakatta Complex - North Transition 
Karrakatta Complex - Central and South 
Cottesloe Complex - North 
Cottesloe Complex - Central and South 

Qnindalup Dunes 
Quindalup Complex 

Wetlands 
Herdsman Complex 
Pinjar Complex 

Marine (lagoonal and estuarine) Deposits 
Yoongarillup Complex 
Vasse Complex 

Floristic Community Types: *not sampled, types inferred, not sampled insufficient vegetation, not sampled, 
types not inferred 

Supergroup 1 - FoothillsR'injarra Plain 
l a  Eucalyptus haematoxylon - E. marginata woodlands on Whicher foothills 
1b Southern Eucalyptus calophylla woodlands on heavy soils 
2 Southern wet shrublands 
3a Eucalyptus calophylla - Kingia australis woodlands on heavy soils 
3b Eucalyptus calophylla - E. marginata woodlands on sandy clay soils 
3c Eucalyptus calophylla - Xanthorrhoeapreissii woodlands and shrublands 
S 8  Eucalyptus wandoo woodlands (Scarp) 

Supergroup 2 - Seasonal Wetlands 
4 Melaleuca preissiana damplands 
5 Mixed shmb damplands 
6 Weed dominated wetlands on heavy soils 
7 Herb rich saline shmblands in clay pans 
8 Herb rich shrublands in clay pans 
9 Dense shrublands on clay flats 
10a Shrublands on dry clay flats 
lob Shmblands on southern ironstones 
11 Wet forests and woodlands 
12 Melaleuca teretifolia andfor Astartea aff fascicularis shrublands 

13 Deeper wetlands on heavy soils 
14 Deeper wetlands on sandy soils 
15 Forests and woodlands of deep seasonal wetlands 
16 Highly saline seasonal wetlands 
17 Melaleuca rhaphiophylla - Gahnia trifida seasonal wetlands 
18 Shmblands on calcareous silts 
19a Sedgelands in Holocene dune swales 
19b Woodlands over sedgelands in Holocene dune swales 
S1 Astartea aff, fascicularis - Melaleuca species dense shrublands 
S2 Northern Pericalymma ellipticum dense low shrublands 
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Wet sedgelands on sandy clays 
Regelia ciliata Dandaragan Plateau wetlands 
Acacia saligna wetlands 
Northern dense low shrublands 
Nortbern woodlands to forests over tall sedgelands alongside permanent wetlands 
Eucalyptus rudis -Agonis linearifolia wetlands in Bassendean Dunes 
Dense tall shmhlands 
Northern shrublands on sandy clays 

Supergroup 3 - Uplands centred on Bassendean Dunes and Dandaragan Plateau 
20a Banksia attenuata woodlands over species rich dense shrublands 
20b Eastern Banksia attenuata andlor Eucalyptus marginata woodlands 
20c Eastern shrublands and woodlands 
20d Dandaragan Plateau shmblands and woodlands 
21a Central Banksia attenuata - Eucalyptus marginnta woodlands 
21b Southern Banksia attenuata woodlands 
21c Low lying Banksia attenuata woodlands or shrublands 
22 Banksia ilicifolia woodlands 
23a Central Banksia attenuata - B. menziesii woodlands 
23b Northern Banksia attenuata - B. menziesii woodlands 
23c Nortb-eastern Banksia attenuata -B.  menziesii woodlands 
S9 Banksia attenuata woodlands over dense low shrublands 
S10 Calothamnus sanguineus dense low shrublands on sandy laterites 
S16 Mixed dense shmblands on yellow brown sands 
S18 Eucalyptus marginata - E. calophylla woodlands on laterites 
Supergroup 4 -Uplands centred on Spearwood and Quindalup Dunes 
24 Nortbern Spearwood shrublands and woodlands 
25 Southern Eucalyptus gomphocephala - Agonisflexuosa woodlands 
26a Melaleuca huegelii -M. acerosa shrublands of limestone ridges 
26b Woodlands and mallees on limestone 
27 Species poor mallees and shrublands on limestone 
28 Spearwood Banksia attenuata or B. attenuata - Eucalyptus woodlands 
29a Coastal sbrublands on shallow sands 
29b Acacia sbrublands on taller dunes 
30a2 Callitris preissii andlor Melaleuca lanceolata forests and woodlands 
30b Quindalup Eucalyptus gomphocephala andor Agonisflexuosa woodlands 
30c2 Woodlands and shmblands on Holocene dunes (re-allocated from 30c) 
S11 Northern Acacia rostellifera - Melaleuca acerosa shrublands 
S12 Rottnest Island Melaleuca lanceolata andor Callitrispreissii forests and woodlands 
S13 Nortbern Olearia axillaris - Scaevola crassifolia shrublands 
S14 Spinifex longfolius grassland and low sbrubland 
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WETLANDS 

No wetlands mapped 

Wetland Types: lake, sumpland, dampland, Wificial lake, floodplain, palusplain, paluslope, river, creek, 
artificial channel, estuary (waterbody), estuary (peripheral), includes wetlands not previously described (survey 
reference) 

Natural Wetland Groups (undefined areas included in boundary) 

Darling Plateau 
Walyunga (D. 1) 
Little Dardanup (D.2) 
Nalyerin (D.4) 
Brockman (D.6) 

Dandaragan Plateau - Darling Plateau interface 
Wannamal (Dp/D) 

Dandaragan Plateau 
Red Gully (Dp.1) 
Coorang (Dp.2) 
Clewley (Dp.3) 
Mogumber (Dp.4) 

Pinjarra Plain 
Keysbrook (P.1) 

Bassendean - Pinjarra transition OR Bassendean with fluvial features 
Beermullah (BP.1) 
Mungala (BE.2) 
Muchea (BE.3) 
Bennet Brook (BF.4) 

Bassendean Dunes 
Pinjar (B. 1) 
Gnangara (B.2) 
Jandakot (B.3) 
Riverdale (B.4) 

Spearwood - Bassendean interface 
Bibra (SL3.1) 

Spearwood Dunes 
Yanchep (S. 1) 
Balcatta (S.2) 
Coogee (S.3) 
Stakehill (S.4) 

Qnindalup Dunes 
Cooloongnp (Qn.1) 
Becher (Qu.2) 
Peelhurst (Qu.3) 
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Swan Coastal Plain Rivers 
Moore River (R.1) 
Swan River (R.2) 
Ellen Brook (R.3) 
Goergmp (R.4) 

Estuaries 
Moore River (E.l) 
Swan River (E.2) 

Wetland Management Objectives: Conservation, Resource Enhancement, Multiple Use 

Swan Coastal Plain Lakes EPP: ha none identified 

THREATENED ECOLOGICAL COMMUNITIES 

Not determined 

Not assessed, Presumed Totally Destroyed, Critically Endangered (floristic community type 3a, 3c, 19, 20c, 
Communities of tumulus springs, Shrublands and woodlands on Muchea Limestone, Stromatalite-like 
community of coastal freshwater lakes, Aquatic root mat community of caves of the Swan Coastal Plain), 
Endangered (floristic community type 2, 10a, 20a, 20b, Vulnerable (floristic community type 3b, 7, 8, 9, 15, 18, 
30a), Data Deficient (14), Lower Risk 

SECTION 3: SPECIFIC SITE DETAIL 
Landscape Features: river - limestone cliff, ocean - limestone cliff, limestone ridge, Muchea limestone, 
ironstone, tall dune, open water, vegetated wetland, creek, river, estuary, island, vegetated uplands 

Vegetation and Flora: not known, limited survey, detailed survey, not field surveyed (aerial photography 
interpretation only) 
Structural Units: mapping 
Scattered Native Plants: 
Vegetation Condition: %Pristine, Excellent, Very Good, Good, Degraded, Completely Degraded with % 

Pristine, Excellent, Very Good, Good, Degraded, Completely Degraded with areas of severe localised 
disturbance 
Total Flora: not known (estimated) (plot-generated list only) (estimated % expected flora) 
Significant Flora: none recorded 

Fauna: no known information Significant mammal species: Quenda (Friend 1996) 

Linkage: no adjacent bushland; bushland canopy creekline linkage to north, south, east, west (Bushplan Site 
uumbeds); part of proposed Greenway 'Greenway numbeds' eg 37 (Tingay, Alan &Associates 1997); part of 
regionally significant contiguous fragmented potential bushlandwetland linkage (Map 8) 

Other Special Attributes: 

SECTION 4: INTERNATIONAL AND NATIONAL SIGNIFICANCE 
Not listed Wetlands of International Importance (RAMSAR); Directory of Important Wetlands in Australia; 
Listed on the Register of the National Estate; Indicative Place of the Register of the National Estate; Interim List 
of the Register of the National Estate; location for JAMBNCAMBA species 
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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 and coastal vegetation, Criteria not relevant to determination of conservation value, but 
which may be applied when evaluating areas having similar values 

Opportunities: Bushplan Sitelpart Bushplan Site subject to Peel Inlet - Harvey Estuary EPPISPP Swan Coastal 
Plain Lakes EPP Gnangara Mound Crown Land EPP Swan and Canning Rivers EPP Western Swamp Tortoise 
Draft EPP; location of Declared Rare Flora (and) Scheduled Fauna, conservation category wetlandls; under MRS 
Parks and Recreation Reservation andor TPS Parks and Recreation Zoning, Crown Reserve; andlor Constraints: 
Bushplan Sitelpart Bushplan Site private land, under MRS Urbamrban Deferred Zoning, MRS Industrial 
Zoning, MRD regional road requirements, Basic Raw Materials Core areas1 Mineral Resource Area, Mineral 
Lease 

Recommendation: 
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Implementation Status of System 6 Recommendation Areas 
within Perth's Bushplan 

KEY 

System 6 im~ementation Status:. 

Implemented - adion has been talcen that completely achieves each of the part recommendations 

l Intent Being Met - acton has been taken (or is ongoing) which, though it may vary from the specific 
recommendations, meets the intention of the recommendations. 

Partially Implemented - refers to a situation where a recommendation has several parts actioned, or refers t o  
several areas of which only some of the areas or adions have been mplemented. 

Largely Implemented appl ies where the main objedives and the majority of part recommendations have been 

achieved. 

l Unresolved IssueslNot Implemented - apples to recommendatons concerning whch there remains one or more 
substant~ve Issues to be resolved before the recommendations can proceed. 

No  Longer Appropriate (NIA) - situations where the intention of the recommendation is judged to be no longer 
appropriate. Other adons may have been taken that preclude the recommendation from being implemented, the 
area may no longer be considered to be significant, or it may have been specifically exchanged for an equivalent 

alternative area. 

I Inclusion in Perth's Bushb1on:- 

Whole -Whole or most of System 6 area included in Perth's Bushplan. 

Part - Part area included in Perth's Bushplan. 

Excluded - Not  included in Perth's Bushplan. 

l Outside - Outside scope of study of Perth's Bushpan (1.e. marine areas or in the Darling Scarp or Plateau) 

. .  . . . . .  . . . . . . . . . . . .  ... . .  . . . .  .... . . . . .  sirrei;l a - -. 
ProPOr;,O"~o^f Syrwm 6 lmplemenerion Comments lnclurion in Perth's Penhi B~rhplan Perih'r Bushplan 

Implemeneuon Recomrnendac~ons and Omending lrrver B~rhplan Sire N~rnbe1.1~ Commenu 
Serus Implemented .......... ...... ...... ...... -. 

M I Two Rocks Open Space 

NIA 112 No  Regional Park proposal for Part 85284. E5397 The rnajorlty of M I is being 
this area. exchanged forWilbinga 

(Part 85406). Improved 
conservation outcome. 

- M2 Coastal Strip FromTwo RocksTo Burns Beach 

NI A 01 1 Regional Park no longer Part B5397 85322, Boundaries extended t o  include 
proposed. E5325 coastal reserves. 

. M3 Yanchep National Park 

Largely 415 Realignment of freeway Whole E5288 Boundary altered in region of 
Implemented extension. freeway extenson. 

M4 Ridges MPA 

Largely 213 Mining leases need t o  be resolved Whole E538 l Boundaries extended t o  include 
Implemented before vesting can be changed t o  adjacent State Forest bushland. 

National Park. 
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I M5 Yeal Nature Reserve I 
Largely 415 Ongoing liaison between State & Part B5380 Part not included is outside the 
Implemented Commonwealth in relation to study area. 

maintenance of bushland on 
Commonwealth land. 

M6 Neerabup National Park 

Partially 013 Land exchanges have not Whole 85383, B5323 Boundary altered t o  exciude 
Implemented occurred and need t o  proceed: Mindarie tip. 

no longer recommended for 
Rezonal Park. 

M7 Lakes Joondalup and Goollelal 

Implemented 212 Funding for the management of Whole 85299, Slight adjustments t o  boundary 
Yellagonga Regonal Park made B5407 
available t o  CALM for 19971 1998. 

M8 Wanneroo Wetlands Eastern Chain 

Partially 1 13 Regional Park not yet established Part 85382, BS147, Some largely cleared lakes not 
Implemented Parla and Recreation reservation 85324.85295. protected in Perth's Bushplan as 

still t o  be amended for some BS 193, 85327. no longer consdered regionally 
parts. B5448 significant. Boundaries altered t o  

exclude developed areas. 

M9 Melaleuca MPA 

Partally 012 CALM management plan Whole B8399 Boundal-ies extended to include 
Implemented requ~red proposed t o  become a adjacent bushland. 

Nature Reserve. 

M I I Warwickwoodland 

Implemented I l l  Whole B5202 

M I 2  Reserve A2009 I Marangaroo 

Implemented I l l  Part of area has been developed Part B5328 Boundary altered t o  exclude golf 
for golf course. course. 

M 13 Whiteman Park (Mussel Pool) 

Implemented 212 Managed by Ministry for Pannng Whole B8304 Sl~ght change t o  boundares t o  
as Regional Park. reflect Wh~teman Regional Park 

boundary 

M 14 Reserve C 1654 

Implemented 2 2  Bullsbrool< Nature Reserve. Whole B5292 Boundares extended to nclude 
adjacent bushand. 

M 15 Pearce Aerodrome 

Partially l 12 Ongoing ia~son between State & Whole B5294 Boundaries extended t o  include 
Implemented Commonwealth in relation to adjacent bushland. 

mantenance of bushand on 
Commonwealth land. 

. M 17 Ellen Brook &Twin Swamps Wildlife Sanctuaries, Upper Swan 

Pariially Need for perimeter buffer BS400, B5301 Boundaries extended to nclude 
implemented progressng through the adjacent bushand. 

preparation of the Environmental 
Proteeion pes te rn  Swamp 
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M 19 Swan River - Guildford t o  Walyunza National Park 

Par?alIy 01 l Darlng Range porton included n Part B5302 Part not included is outside the 
Implemented Darl~ng Range Regona Park, study area. 

funding t o  be made available to 
CALM for management 9991 
2000. Remanng areas protected 
through Swan Canning EPP 

M20 Jane Brool< 

Implemented 212 Protected through Swan Cannng Part B5302 Frngng vegetation remnants of a 
EPP lesser conditon are not included. 

These will be protected under the 
general recommendaton for 
protection of vegetation 
complexes with less than 10% 
remainng (seevolume I.  Figure 4' 

M33 Helena River, Guildford t o  Darlington 

Largely I12 Not  planned for inclusion n Whole BS2 l5 Not  all boundary mapped Area 
Implemented Reg~onai Park. Protected through ncluded for protection includes 

Swan Cannng EPP parks and recreaton area. 

M34 HelenaValley 

Unresolved issues Darling Range portion included in Part 
1 /6 Darling Range Regional Park. 

funding t o  be made avaiiabe t o  
CALM for management 
l99912000. Remaining areas 
protected through Swan Canning 
FPP 

B52 15, B52 l3  Part excluded s outside study 
area. 

M35 Star Swamp, North Beach 

Implemented 313 Whole B5204 Boundaries extended t o  include 
adjacent bushiand. 

M36 Reserve near Karrinyup 
Im~lemented 313 Whole Li iXJt i  Boundaries extended t o  include 

adjacent coastal dune bushland. 

. M37 Carine Swamps 

Implemented I /  l Whole B5203 

M38 Careniup Swamp, Gwelup 

NIA 012 Degraded. no longer considered Excluded 
regionay significant. 

M39 Lake Gwelup 

implemented l l l Whole B52 I 2  

M40 Dianella Open Space 

Implemented I l l  Whole B5280 
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M41 Bennett Brook 

Largely 112 No  longer plans for Regonai Whole B5305 Boundares extended t o  include 
Implemented Parlc Protected through Swan adjacent bushland. 

Canning EPP 

M42 Jackadder Lal<e,Woodlands 

Implemented I l l  Excluded No  longer considered regionally 
significant. 

- M43 Herdsman Lake 

Implemented 2l2 Funding for management of Whole B828 I Boundar~es altered t o  follow par 
Herdsman Lalce Regional Pak boundary 
made avaable t o  CALM 
19971 1998. 

M44 Swan River, Backwater, South Guildford 

Partially 113 N o  current plans for Regional Whole B549 1 
Implemented Park. Protected through Swan 

Canning EPP Management plan 
being progressed. 

1.  M45 Hazelmere Lakes 

No  longer considered regionally Excluded 
significant bushland. 

No  longer considered regionally 
significant. 

1 M46 Swanbourne Beach and Rifle Range 

Small part included in Bold Park Whole B5315 Boundaries extended to include 
Regional Pak being managed by adjacent bushland. 
the Kings Park & Botanic Garden: 
Management plans dill requred. 
Defence land. 

1 M47 Bold Park. City Beach 
p~ 

Implemented 212 Largely included n Bold Park Whole B5312 Boundaries extended to nclude 
Regona Park being managed by adjacent parkland. 
the King's Park & Botanic Garden. 

1.  M48 Lake Claremont 

Implemented I l l  Whole B8220 Boundaries extended t o  include 
adjacent parkland. 

M49 Kings Park 

Implemented l1 l Whole B5317 

M50 Swan Foreshore. Maylands 

Unresolved 013 No  current plans for Regonal Whole B 5 3 4  
Issues Parl< Largely reserved for Parlu 

and Recreaton. Protected 
through Swan Cannng EPP 
Update of management plan still 
requred 



Unresolved l l 2  N o  current plans for Regional Whole B53 3 
Issues Park Protected through Swan 

Canning EPP 

M52 Perth Airport 

Unresolved 01 l Ongoing liaison between State & Part B5386 Excluded areas are proposed for 
issues Commonwealth in relation t o  development in airport 

mantenance of bushand on extens/ons and co~merca l  
Commonwealth land. developments. 

Pariialy 012 Part-cleared and developed. MRS Part B53 l 9  B5440 Boundaries adjusted t o  include 
Implemented amendment progressing. bushand only, 

M54 Foreshore Reserve, Peppermint Grove 

Unresolved 012 Management plan for Whole B5403 
Issues conservation of threatened 

commun~ty required; N o  current 
plans for Regional Park. 

' M55 Bucldand Hill. Mosrnan Park 

Partially 01 l Undeveloped port~on of the s~te Excluded The area is not considered to be 
Implemented has been set asde for Public regionally significant bushland. 

Open Space and IS included n 
proposedvlamingh Parltlands. 

Pariialy Part included n proposed Whole B5334 Boundaries extended t o  exclude 
Implemented Viamingh Parlilands. Management cleared areas. 

plan reqwed. 

M57 Minim Cove Foreshore, Mosman Park 

Partaly 113 Included n proposedvamngh Whole B5335 
Implemented Parklands. Management plan for 

proleition of shell deposits 
requred. 

M58 Blacl<wall Reach Foreshore, Bicton 

Largely U3 No  current plans for Regional Whole B533 1 Boundaries have been adjusted t o  
Implemented Parlc nclude surroundng bushland in 

Parlts and Recreation. 

M59 Point Resolution Foreshore. Dall<eirh 

Largely 314 N o  current plans for Regional Whole B522 l 
Implemented Park. 

M60 Aquatic Reserve, South Perth 

Intent Beng l12 Forms part of Swan Estuary Outside 
Met Marine Park. Regional Park no (Estuarine) 

longer proposed. 

M61 Aquatic Reserve,Attadale 

Largely 213 No  current plans for Regional Part B533 1 Boundaries have been adjusted t o  
Implemented Park. Part of the Swan Estuary (Estuarine area exclude o w n  water which is 

Marine Park outside) managed by CALM as part ofthe 
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M62 Pelican Point, Crawley 

Largely 314 No  current plans for Regona Part B5402 Boundaries have been adjusted t o  
Implemented Park. Part of Swan Estuary (Estuarine area exclude the open water which IS 

Marine Park. outside) managed by CALM as part of the 
Marne Parl< and extended t o  
nciude adiacent bushand. 

M63 Harry Sandon Park,Attadale 

Largely 112 Management pian requred. Whole B5226 Boundares extended t o  include 
lmnlrment~d ad~acent bushand. 

M64 Wireless Hill Park,Ardross 

Implemented I1 l Whole B5336 

M65 Point Heathcote Foreshore,Applecross 

Unresolved 012 No  current plans for Regional Whole B5329 
Issues Park. Management plan required. 

- M66 Mount Henry, Manning 

Largely 112 No  current plans for Regional Whole B5227 Boundaries have been extended 
Implemented Park. t o  match the management plan 

(Brooi<er et al. 993). 

. M67 Canning River Foreshore, Salter Point t o  Clontarf 

Largely X3 No  current plans for Regional Whole B5333 Boundaries extended t o  include 
Implemented Park. adjacent bushand. 

M68 Canning River, Riverton Bridge t o  Nicholson Road Bridge 

Implemented 414 Funding for Canning Rlver Whole B5224 Boundaries extended t o  include 
Regional Park made available t o  ad~arent conservation wetlands. 
CALM for rnanaeement 

Partially 013 Mechanisms for providng buffer Whole B5387 Boundaries extended t o  include 
impiemented required. Still owned by UWA, adjacent wetlands and bushand. 

therefore not Class A reserve. 

. M70 Heathland,Wattle Grove 

NIA 010 Cleared, no longer regionally Excluded 
significant. 

M71 Cantonment Hill, Fremantle 

Implemented l l l Whole B5490 

- M72 Sir Frederick Samson Park, Samson 

Largely 213 Addt~on o f  adjacent bushland Whole B559 
Implemented lots to reserve beng progressed 

. M73 Booragoon Lake by councll. 

Implemented l1 l Whole B5337 

M74 Bull Creel< 

Partially 1 4  Negotiation regarding Reserve Whole B5338 Boundaries have been adjusted t o  
m~lemented C32563 and adionngvacant incorporate wetland in exrhanee . . 

Crown Land. for area of adjacent grassland 
which now acts as fire break 
between bushand and adjacent 
buildings. 
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Largely 213 No  current plans for Regional Part B5246 85224, Part excluded is outside study 
Implemented Park. B5255 area. 

1. M76 Marv Carroll Park. Gornells 1 
Largely 415 Protection of private property Whole B5 124 Boundaries altered t o  exclude 
Implemented through planning mechanisms. developed area, 

M83 Reserve C2457, Mundiione . 
Implemented l1 l Whole B5352 Boundaries extended t o  inciude 

adjacent bushland. 

M88 Land North of Keysbrook 

NIA 012 N o  longer considered regionally Excluded 
slgnlficant. 

M90 Quarantine Station and Ex~losive Maeazine Reserve.Woodrnan Point 
U , ~~- ~~ 

Largely 415 Fundng forWoodman Point Whole B534 1 
Implemented Regional Park will be made 

available t o  CALM for 
management 19981 1999. 

M9 I Reserve A24309. Cooeee 

Largely 112 Funding for management of Whole B5346 Boundaries extended t o  include 
Implemented Beeliar Regional Parl< made adacent bushland. 

1 available to CALM 19971 998. 
Local author~ty requlres funding 
for management plan 

M92 Cockburn Wetlands.Western Cha~n 

Implemented 2l2 Funding for Beelar Regional Park Whole B5247 B5435 Boundaries altered t o  exclude 
made avalable t o  CALM for B5429 B526 l developed aleas. 
management l9981 1999. B5346 

M93 Cockburn Wetlands-Eastern Chain 

Largely U3 Funding for Beeliar Reg~ona Park Whole B5244 B5254 Boundaries altered t o  exclude 
implemented made available t o  CALM for B5256 B539 1 developed areas. 

management 199711 998. Parks B5392 B5393 
and Recreation reservation 
progressing. 

M94 jandakot Airport 

Unresolved 01 l Ongoing liaison between State & Whole B5388 Boundaries extended to include 
Issues Commonwealth in relation t o  adjacent bushland. 

maintenance of bushand on 
Commonwealth land. 

M95 Forrestdale Lake 

Intent Being 01 l No  longer planned for Regona Whole B5345 Boundares extended t o  nclude 
Met Park. Nature Reserve. adjacent bushland and wetlands. 

M96 Garden Island 

Implemented I l l  Whole B563 Boundar~es altered t o  nclude 
bushland area only, 

M97 Reserve C361 l0.Wandi 

implemented 212 Whole B347 Boundaries extended to include 

l adjacent bushland 

Pe r th ' s  Bushp lan  fff 
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M98 Reserve C3 1874, Casuarina 

Partally I l l  One third of area has been Whole B5273 Boundaries adjusted t o  exclude 
Implemented developed as prison: remainder is developed pmon area. 

managed for conservaton. 

M99 ReserveA25886,West of Byford 

Implemented I l l  Whole B5348 Boundaries extended t o  nclude 
adjacent bushand. 

M 100 Reserve C28 167, South of Byford 

imoemented I l l  Whoie B5353 

. M101 Cape Peron,Shoalwater Bay and Warnbro Sound 

Implemented 515 Regional Park recommendation is Part (Marine B5367 Terrestral area only 
no longer appropriate as area is area outside) 
now Shoalwater Islands Marine 
Park. 

. M 102 Lal<e Richmond, Rockingham 

Partially 114 Included n Rockingham Lakes Whole B5358 Boundaries extended t o  include 
Implemented Regional Park. Fundng for upland bushland and provde 

management will be made buffer area. 
available t o  CALM 998. 

M 103 Lakes Cooloongup and Walyungup 

Implemented l l l Included in Rorkngham Lalkes Whole BS356 Boundaries adjusted t o  exclude 
Regional Park Funding for developed areas and nclude 
management will be made adjacent bushland. 
available t o  CALM l9981 1999. 

M 104 Reserves C3 1 102 and C3358 1, Leda 

Implemented 313 Reserve C3358 l now a Nature Whole B5349 Boundares extended t o  include 
Reserve. adjacent bushand north and 

M105 Lowlands Property West of Serpentine 

Largely 213 There is no Regional Park Whole 85368. B537 l .  Boundar~es altered to include 
Implemented proposal for area. Conservation 

B5372 
bushand only 

zonin~ underTown Pannng 

M 106 Port Kennedy 

Intent Being 212 Funding for Rockingham Lakes Part B5377 Boundaries adjusted t o  exclude 
Met Regional Park made available t o  development area. 

CALM for management 998. 
Portion of area set asde for 
toursm develooment. 

1. M 107 Peelhursr, Singleton and Madora 

Largely 213 Recommendation revsed through Exclude Degraded. No  longer considered 
Implemented planning development proposals regionally sgnilcant. Only 

with ereater emohasis on coastal metro~oitan uorton within " 
reserve. ~erthi'Bush~i& study area. 

. M 108 Geogrup Lakes 

Partially 316 Area outside metropoi~tan area IS Part B5394 Part excluded is outsde study 
Implemented included n Peel Regional Plan. area. Otherwise boundary is 

Reserve purposes still t o  be extended t o  nclude adjacent 
amended. bushland and wetlands. 

C46 Carnac Island 

Largely 213 Management plan requred. Whole B5473 
Implemented 
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Acronyms and Frequently Used Abbreviations in this Volume 
AgWA Agriculture Western Australia 

AHC Australian Heritage Commission 

ANCA Australian Nature Conservation Agency 

ANZECC Australian and New Zealand Environment and Conservation Council 

CALM Department of Conservation and Land Management 

CAMBA China Australia Migratory Birds Agreement 

CER Consultative Environmental Review 

DCE Department of Conservation and Environment 

DEP Department of Environmental Protection 

DOLA Department of Land Administration 

EIA Environmental Impact Assessment 

EPA Environmental Protection Authority 

EPP Environmental Protection Policy 

ERMP Environmental Review and Management Plan 

GIS Geographic Information System 

IBRA Interim Biogeographic Regionalisation for Australia 

JAMBA japan Australia Migratory Birds Agreement 

MfP Ministry for Planning 

M RS Metropolitan Region Scheme 

NPNCA National Parks and Nature Conservation Authority 

PC A Planning Control Area 

PEP Perth Environment Project 

PER Public Environmental Review 

PMR Perth Metropolitan Region 

RAOU Royal Australasian Ornithologists' Union 

SCP Swan Coastal Plain 

SF State Forest 

SPP Statement of Planning Policy 

TPS Town Planning Scheme 

UNESCO United Nations Environment and Science Conservation Organisation 

WAPC Western Australian Planning Commission 

WATSCU WAThreatened Species and Communities Unit 

WAWA Western Australia Water Authority 

WRC Water and Rivers Commission 



Introductory Guide to the Bushplan Site Description 
and Map 
This introductory guide has been prepared for use with information on individual Bushpan Sites and explains both 
the Bushplan Site description and the Bushpan Site map. 

The guide sumrnarisesVolume 2 of Perth's Bushplan. Perth's Bushplan Volume 2 contains three parts: 
- Part A which details the information in this lntroductory Guide 

- Part B which contains descriptions of all Bushplan Sites 

- Part C which contains maps of all Bushpan Sites. 

All sources of information used in Perth's Bushpan Volume 2 are listed in the references in Part A. Only major 
references are listed in this guide. 

Bushplan Site Description 
A general proforma was developed t o  present the information collated on each Bushplan Site.This introductory 
guide presents sections of this proforma along with a brief explanation of the category of information.AI text from 
the proforma is shown in 'Times bold' font. 

I ' . . .~ . . 

NAME 
. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . .  

Each Bushplan Site name is in lkeeping with well used names ofthe area or is derived from a boundary road.The 
suburb in which it is located follows the name.A named described Bushpan Site may contain a series of Site 
numbers 

. . . . . . .  . . . . . .  . . . . 

Roundary Definition: protected a c a  boundary management boundary rnanagenient/bu~hlnnd b o u n d q  
bu~hland boundary bu>hlnnd group boundary ;unservatiun uetlmd boundary vegetation complex boundary 

. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . .  

The boundary of the Bushplan Site delineates the area of regionally significant bushland (or habitat for native fauna) 
which has been recognised in Perth's Bushplan. Generally only the bushland within the Bushpan Site boundary is 
recognised and proposed to be protected. 

The type of boundary is selected from one or more of seven categories allocated to Bushplan Sites . protected area boundary - boundary matches current Parlts and Recreation, CALM managed lands or Crown 
Reserves with a conservation purpose 

management boundary - boundary selected for ease or viability of management 

managementibushland boundary - combination of management boundary and mapped bushand boundary 

bushland boundary - boundary fully encompasses mapped bushland areas 

bushand group boundary - boundary encompasses several mapped bushand areas 

conservation wetland boundary - boundary matches verified conservation category wetand boundary or 
boundary adjusted t o  mclude all of a conservation category wetland 

vegetat~on complex boundary - boundary follows boundary of the area of a single complex 

While the boundaries of the Bushplan Sites are as accurate as possible using aerial photograph interpretation and 
some ground checldng, the final determination of the boundaries of the area to be identified and managed for 
conservation involves consideration of 



individual area ground-checking of bushland boundaries 

management design criteria such as 
- reduction o f  the bushand edge-to-area ratio 
- establishment o f  a foreshore reserve o r  management buffer area 
- connectivity with other sites and natural areas 

cadastral boundaries 

existing planning constraints. 

Where there are discrepancies between the mapped natlve vegetation and survey records o f  bushland in the 
Bushplan Site, the 'boundary category' IS annotated with the following statement: 

'Areas of bushland withn the boundaries of the Bushplan S~te are not accurately mapped.The boundary has been drawn 
t o  include any unmapped bushand'. 
. . . ~. . 

SECTION 1: CA1)ASTRAL INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Bushplan Site number: 

The arbitrary number assigned t o  each Bushplan Site. For example, Kings Park is Bushpan Site number 3 17 and 
Cardup Brook Bushland is Bushpan Site numbers 66, 35 1 and 271 

Map number 

Refers t o  the map page (in Perth's Bushplan. Volume 2) on which the Bushplan Site is located. 

Map sheet series reference number 
Refers t o  the Australian 1: 25 000Topographic Survey Map Sheet Series from which the map pages are derived, for 

exam~le  2034 IV SW. 
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System 6 

The System 6 reference number s cited then the portion of the System 6 area included within the Bushplan Site IS 

described. 

Other Names 

Any other known names or reference codes. 

Area (ha) 

The area defined by the Bushpan Site boundary is recorded asTotal Area, followed by the area of mapped native 
vegetation and the presence of open water 

Local Authorities (Suburb) 

For example, City of Nedlands (Shenton Park). 

Zoning 

Metropolitan Region Scheme (MRS) andTown Planning Scheme (TPS). 

Ownership Category 

Ownership categories identified in the Bushplan Site are Iisted.There could be one or more of the following: 

Commonwealth Government - vested in Commonwealth Government 
State Government - vested in State Government 
Local Government - vested in local government 
Private - owned freehold by prlvate person(s), State or local government, for commercial purposes by a 
prvate person or company 

Lot/Reserve numbers (purpose), Street name 

Street names and Lot or Reserve numbers (with the Reserve purpose in brackets) are listed. 

. . . . .  . . . . . . .  ....... 

SECTION 2: REGIONAL INFORMATION 
. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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The major landform unlts of the Swan Coastal Pla~n are ~llustrated on the transect of the Pla~n belowThe 
Dandaragan Plateau 18 not shown in th~s transect It occurs in the north of the area covered by Perth's Bushplan 
between the Plaln and the Darl~ng Plateau. 

l l 

Foothills (Ridge Hill Shelf) Pinjarra Plain 

Yoganup Formation GGMford Formation 

Cardup Group 
Spearwood Dunes 

Bassendean Dunes m Tamala L~mertones 

Bassendean Sand H Sands derived fromTamala Limestones 

Quindalup Dunes 

m Safety Bay Sands 

Adapted with permission from Fact Sheet 15. The Geology o f  Perth. 

Department of Minerals and Energy,WesternAustnlia. 

The soils are listed under the major landform elements distinguished in the transect from west to east of the Swan 
Coastal P1ain.A key to the symbols used to describe the geology units and soils is given overleaf 

Pe r th ' s  Bushp ian  



l Key to symbols in the diagram above 

Table 4: Key to Environmental Geology Series Symbols 
l 

Geology Units 
Ae and Aes Even-grained Granite 
Am Migmetite 
Czl Laterite 
Kl b Leederville Formation 
KO Osborne Formation 
Pa Arrnadale Shale 
QC Colluvium 
Qha Alluv~um - Holocene 
Qhg Lagoonal and Estuarine Deposits 
Qhs Safety Bay Sands 
Q P ~  Alluvium - Pleistocene 
Q P ~  Bassendean Sand 
Q P ~  Ridge Hill Sandstone 
Q P ~  Muchea Limestone 
Qpr Yoganup Formation 
Q P ~  Lagoonal Deposts in Bassendean Sand 
Qw Swamp Deposits 
Qtl Tamala Limestone 
QS Colluvial Sand 
Qts Sand derived from Tamala Limestone 

Soil Units 

' Letters 
The main 'soil fraction' is  given first in capitals. 
followed by fradons in decreasing importance 
n lower case 

Numbers indicate mappable units of a similar 
character 

C clay 
M silt 
G gravel 
P organic material 
S said 
ST siIt*one 
SH shale 

Double capitals 
D O  doerite 
FS ironstone 
GN gneiss 
GR granite 
LA laterite 
LS limestone 

Pe r th ' s  Bushp lan  ffq 



Source of information 

Environmental Geology Series maps of the Perth Metropolitan Region, published by Geoogcal Survey ofwestern 
Australa, Department o f  Minerals and Energy, Perth, Western Australia. 

VEGETATION AND FLORA 

The vegetation complexes found in each Bushplan Site are listed.Vegetation complexes were described and 
mapped in 1980 (Hedde et of. 1980) for the Darling System (the area between Moore River and Capel and east. 
toToodyay and Bridgetown).Vegetation complexes are groupings of vegetation types, developed on units 

characterised by particular soil, geomorphic and climatic characteristics. 



Description of Vegetation Complexes 

Dandaragan Plateau 
MOGUMBER COMPLEX - SOUTH: Open woodland of Eucalyptus coiophylia, with some admixture of E. morginato 
and a second storey of 
E. todt~ano - Banksia attenuato - B. menziesii - 
B. ilici@lio. 

Gingin Scarp 

REAGAN COMPLEXVegetation ranges from low open woodland of Bonksio species - E. todtiona t o  closed heath 
depending on the depth of soil. 

Foothills (Ridge Hill Shelf) 
COONAMBIDGEE COMPLEXVegetation ranges from a low open forest and low woodland of 
E, todtiana - B. ottenuata - B. rnenziesii - B, iiicifolia with localised admixtures of B, prionotes t o  an open woodland 
of E, calophyilo - Bonksio species 

FORRESTFIELD COMPLEXVegetation ranges from open forest of E. calophylla - E. wandoo - E, morginata t o  open 
forest of E. morginata - E. colophyllo Allocasuorina. froseriona - Bonksia species. Fringing woodland of E. rudis in the 
gullies that dissect this landform. 

Pinjarra Plain 
GUILDFORD COMPLEXA mixture of open forest t o  tali open forest of E. colophylia - E, wandoo -E. marginoto 
and woodland of E, wandoo (with rare occurrences of E, lone-poolei) Minor components include E, rudis - M  
rhaphiophyilo. 

SWAN COMPLEX: Fringing woodland of E. rudis -M. rhaphiophyllo with localised occurrence of low open forest of 

Cosuorino obesa and M. cuticuloris. 

DARDANUP COMPLEX: Mosaic of vegetation types characteristic of adjacent vegetation complexes such as 
Serpentine River. Southern River and Guildford. 

SERPENTINE RIVER COMPLEX: Closed scrub of Meloleuca species and fringing woodland of E, rudis - M. 
rhaphiophyllo along streams. 

BEERMULLAH COMPLEX Mixture of low open forest of C. obeso and open woodland of 
E. caiophyllo - E, wandoo - E, marginata. Minor components include closed scrub of Melaleuca species and 
occurrence of Actinostrobus pyramidoiis. 

YANGA COMPLEX: Predominantly a closed scrub of Melaleuca species and low open forest of C. obeso on the 
flats subject t o  inundation. On drier sites the vegetation reflects the adjacent vegetation complexes of Bassendean 
and Coonambidgee. 

Bassendean Complex 
BASSENDEAN COMPLEX - N0RTH:Vegetation ranges from a low open forest and low open woodland of 
Banksia species - E. todtiano to low woodland of Melaleuco species and sedgelands which occupy the rnoister sites. 

BASSENDEAN COMPLEX - CENTRAL AND 5OUTH:Vegetation ranges from woodland of E, marginata - C. 
froseriana - Bonksia spp, t o  low woodland of Melaleuca species, and sedgelands on the moister sites.This area 
includes the transition of E, morginata to E. todtiona in the vicinity of Perth. 

BASSENDEAN COMPLEX - NORTH -TRANSITIONVEGETATION COMPLEXA transition complex of low 
open forest and low woodland of Banksia species - E. todtiana on a series of high sand dunes.The understorey 
species reflect similarities with both the Bassendean-North and Karrakatta-North vegetation complexes. 



BASSENDEAN COMPLEX - CENTRAL AND SOUTH -TRANSITIONVEGETATION COMPLEX: Woodland of 
E, marginata - E, calophylla with well defined second storey of Allocasuarina froseriana and B. grondis on the deeper 
soils and a closed scrub on the moister sites.The understorey species reflect similarities with the adjacent 
vegetation complexes. 

Combinations of Bassendean DuneslPinjarra PlainlSpearwood Dunes 
SOUTHERN RIVER COMPLEX: Open woodland of E, calophylla - E. morginata - Banksia species with fringing 
woodland of E, rudis - M. haphiophyllo along creek beds. 

CANNINGTON COMPLEX: Mosaic of vegetation from adjacent vegetation complexes of Bassendean, Karrakatta, 
Southern River and Vasse. 

Spearwood Dunes 
KARRAKATLA COMPLEX - NORTH: Predominantly low open forest and low woodland of Bonksio spp. E- E. 
todtiana, less consistently open forest of E, gomphocephala - E, todtiano - Banksia species. 

KARRAWTA COMPLEX - NORTH -TRANSITIONVEGETATION COMPLEXA transition complex of low 
open forest and low woodland of Bonksia species - E, todtiana on the transition zone of a series of high sand dunes 
between Bassendean-North and Karrakatta-North. 

KARRAKATA COMPLEX - CENTRAL AND SOUTH: Predominantly open forest of E. gomphocephalo - E. 
marginata - E. calophylla and woodland of E, marginata - Banksia species. 

CO-ESLOE COMPLEX - NORTH: Predominantly low open forest and low woodland of B, attenuata - B 
menziesii - E, todtiana; closed heath on the limestone outcrops. 

COTESLOE COMPLEX - CENTRAL AND SOUTH: Mosaic of woodland of E. gomphocephalo and open forest of 
E. gomphocephala - E. rnarginata - E. calophylla; closed heath on the limestone outcrops. 

Quindalup Dunes 
QUINDALUP COMPLEX: Coastal dune complex consisting mainly of two alliances - the strand and fore-dune 
alliance and the mobile and stable dune alliance. Local variations include the low closed forest of M, lanceolata - 
Collitris preissii and the closed scrub of Acacia rostelli~ra. 

Wetlands 
HERDSMAN COMPLEX: Sedgelands and fringing woodland of E. rudis - Melaleuca species 

PINJAR COMPLMVegetation ranges from woodland of E, morginata - Bonksia species t o  a fringing woodland of E. 
rudis -M. preissiano and sedgelands. 

Marine (lagoonal and estuarine) Deposits 
YOONGARILLUP C0MPLEX:Woodiand t o  tall woodland of E, gomphocephola with Agonis pexuosa in the second 
storey Less consistently an open forest of E, gomphocephala - E, marginata - E. calophylla. 

VASSE COMPLEX: Mixture of the closed scrub of Melaleuca species fringing woodland of E, rudis - Melaleuca 
species and open forest of E, gomphocephala - E, marginata - E. calophyllo. 

Note: E. = Eucalyptus, 
M. = Melaleuca, 
C. = Casuorina, 
B. = Bonksio. 
A. = A p q y r m  
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Floristic community types are regional groups related to the combination of different plant species in communities. 
These were identified in 1994 (Gibson et al. 1994) and 1996 (DEP 1996) using a series of studies of the flora of the 
Swan Coastal Plain. Floristic community types were distinguished by comparing the species present in over 1,100 

i 10x1 0 metre plots located on the Swan Coastal Plain south of the Moore RiverThe 1994 study identified 43 floristic 
community types and the 1996 study a further 23 types (indicated as new subgroups or supplementary groups). 

l Floristic community types are identified in Bushplan Sites in two ways: 

(I) plots were located in the area of the Bushplan site and the florlstc community type was determ~ned by analys~s 

(ii) the floristic community types were inferred from information on the floristics of the area and the area's 
geographic location.An 'asterisk' indicates an inferred floristic community type (i.e. not sampled, types inferred). 

Floristic community types could not be determined when the remaining vegetation was too disturbed to sample or 
not enough was ltnown about the vegetation (i.e. not sampled, insuficient vegetation). 

Sources of Information 

Department of Environmental Proteeion 1996 System 6 and Part System I Update Program. Unpublished bushland plot 
and area records and analysis. 

Gibson N, Keighery B], Keighery GJ, Burbidge AH & Lyons MN 1994 A Floristk Survey ofhe Southern Swan Coastal 
Plain. Unpublished Report for the Australian Heritage Commission prepared by the Department of Conservation 
and Land Management and the Conservation Council ofwestern Australia (lnc). 

. . . . .  . . . .  . . . . 

WETL.\NDS 
Ro netlands mapped 

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . 
. . . . . .  . . . . 

Wetland lake, sumpland, damplnnd, artificial lake, tloodplain, palusplain, paluslope, river, creek. 
arriiiaal chmiel, estuary (waterbody), estuary (periplwal), includes werlmds not previously described 
(SUr\L'y relkrencc) 

. . . .  . . . . . . . .  . . . . . . . . . . . .  . . . . . . . .  . . . . .  

Wetland types on the Swan Coastal Plain have been identified and mapped.These are defined in the table below. 

Wetland tvoes , . . . 

Water Longevity Landform 

. . .. 
Flat -. Slope -. THighF- 

. . -. - . . 

-Artificial Channels and Artificial Lalces are man-made channels and lakes 

Estuaries 

Permanent inundation 

Seasonal inundation 

Seasonal waterlogg~ng 

ESTUARY (peripheral) / that part of an estuary subject to seasonal waterlogging 

# Not used on Swan Coastal Pla~n in the Perth Metropoiitan Region 

lake* 

sumpland 

dampland 

ESTUARY (waterbody) 
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that part of an estuary which is permanently or seasonally inundated 

river 

creek 

trough# 

- 

floodplain 

paluspla~n 

- 

- 

paluslope 

- 

- 

palusmont# 



Sources of Information 

Separate chapters by various authors and maps in Hill AL, Semeniulc CA. SemeniukV & Del Marco A 1996 
Wetlands of the Swan Coastal Plain. Volumes 1 & 2. Prepared for the Water and Rivers Commission and the 
Department of Environmental Protection, Western Australia. 
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Twenty-one natural wetand groups have been identified in the Perth Metropolitan Region.These regional wetland 

groups have been defined by comparing geomorphic sefiing, wetland origin and water maintenance 

. . .  - . . . .  . . .  . . . . . . . .  . . . . . .  - -. . . . . . .  . . . .  , . .  

Wetland Management Objectives: Cvnsetl.arion, Resource Enhancemenr. Multiple lJte 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - .. - . .  - . . . . . . . . . . . . .  . . . .  

All wetlands are placed in management categories.The area or length of each conservation category wetland is 
given. 

The wetland management categories are: 
Conservation wetlands: Conservation Category Wetlands are wetands for which the appropriate management 
regime has the objectve of preserving their natural attributes and funciions.'Wetlands recognised at the 
international, national or regional level, "High Conservation" and "Conservation" wetlands dentified using Bulletin 
374 (EPA 1990) assessment: wetands 96-1 00"% vegetated, sections of extensive wetlands' (Hill and Del Marco 
1996). 

Resource Enhancement: Resource Enhancement Category Wetlands are wetands for which the appropriate 
management object~ve should be restoration through maintenance and enhancement of natural attributes and 
funciions.These are:'Wetlands 10-94"% vegetated and Bulletin 374 (EPA 1990) "Resource enhancement" and 
"Open space" wetlands are not identified above' ( H I  and Del Marco 996). 

Multiple Use: Multiple Use Category Wetands are wetlands most appropriately managed for their use and 
development in the context of water; town and environmental panning.These are:'Wetlands 0-9% vegetated, 

Bulletin 374 "Multiple Use" (EPA 1990) wetlands not identified above' (HI1 and Del Marco 1996). 
"In P e i H i  Buihp!an channel wetlands that  are 75% - 00% vcgeiafed are Caniervatan Category Wetland natvr 

Sources of Information 

Environmental Protection Authority l990 A Guide to wetland management in Perth (Bulletin 374). Environmental 
Protection Authority, Perth, 
Western Australa. 

Hill AL & Del Marco A l996 Wetland evaluation. IN: Hill et al. l9960 Wetlands of the Swan Coastal Plain. Volume l :  
Wetlond mapping, classification and evaluat~on, Main Report Prepared for the Water and Rvers Commission and the 
Department of Environmental Proteciion, Western Australia. 

. . . . . . . . . . . .  . . .  

Swan Coastal Plain Lakes EPP: ha none identified 
............... - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . 

The Environmental Protection (Swan Coastal Plain Lakes) Policy (referred to as the Swan Coastal Plain Lalces EPP) 
was gazetted in December 1992 (Government of Western Australia 1992) to protect 'Swan Coastal Plain Lalces', a 
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selection of permanently and seasonally inundated wetlands on the Swan Coastal Pan. 

The following two categories were used in describing lalces as distinguished underthe Swan Coastal Plain Lakes 
Environmental Protection Policy (EPP): 

(i) iha, l Oha etc t h e  area of each lake defined by the EPP within the Site 

(ii) none identified - no area of EPP lake in the Site 

Source of Information 

Government ofwestern Austral~a 1992 Env~ronmental Protection (Swan Coastal Plarn Lakes) Poky 1992. Government 

l 
Gazette, WA, I I December; 1992, pp5969-75. 

.. ......... ................ ... ....,- ................................. ,... ...-...-............. . 7 . "  .... ...-. .: 
. ," l  

THRJXTENED ECOLOGICAL C O ~ U M T I E S  
& 

, Not determined , , , .  . . , l 
r ' , ' <  ! 

... : Not assessed, Presumed Totally ~ e s k o ~ e d , ~ r i t i c a l l y  Endangqred (florist& comrugity type 3% 19,20a;. ! 
Commtiniti@ of vruulus springs.Shrublands and woodlands on Muthea ~ imes ton2  ~~omii[a&&!se. , .  >. 

'" "' i 

i : coqunit)r oPcoastal freshwater lakes, Aquatic root mat conii.nunity of  caves of  rhh SwanCoasral Plajhf; ; 
: ~ n , d ~ g c i e d  (tloristic community t& 2; IOa, 20a, 2061, , Vulnefqble (tloriytic cornmun~ry typc317,.7, 8.9: .\S,' ! 

. , * I .  ! . , A .  , , : *I . . . .  
..... -. . -. .......... - . .  - - .. - . .  ...... 

Ecological communities are defined as 'naturally occurring biological assemblages that occur in a particular type of 
habitat'.Threatened ecological communities are those that have been assessed and assigned t o  one of four 
categories related t o  the status of the threat t o  the community.The folowng six categories of ecological 
communities are distinguished as described belowThe first four are threatened ecological communities. 

Presumed Totally Destroyed 
An ecological community which has been adequately searched for but for which no representative occurrences 
have been located.The community has been found to be totally destroyed or so extensively modified 
throughout t s  range that no occurrence of it is i l d y  t o  recover its species composition andlor structure in the 
foreseeable future. 

Critically Endangered (CR) 
An ecological community which has been adequately surveyed and found to have been subject to a major 
contraction in area andlor which was originally of limited distribution and is facing severe modification or 
destruction throughout its range in the immediate future, or is already severely degraded throughout its range 
but capable of being substantially restored or rehabilitated. 

Endangered (EN) 
An ecological community which has been adequately surveyed and found to have been subject to a major 
contraction in area andlor was originally of limited distribution and is in danger of significant modification 
throughout its range or severe modification or destruction over most of its range in the near future. 

Vulnerable (VU) 
An ecological community which has been adequately surveyed and found to be declining andlor has declined in 
distribution andlor condition and whose ultimate security has not been assured andlor a community which is 
still widespread but is believed likely to move into a category of higher threat in the near future if threatening 
processes continue or begin operating throughout its range. 

Data Deficient 

An ecological community for which there is inadequate data to assign it to one of the above categories andlor 
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which is not yet evaluated with respect t o  status of threat. (Usually an ecological community with poorly known 
distribution or biology that is suspected to belong to any of the above categories.These ecological communities 
have a high priority for survey andlor research.) 

Lower Risk 
A community which has been adequately surveyed and evaluated and ava~lable information suggests that it does 

not qualify for one of the above categories of threat. 

The 19 threatened ecological communities found in the Perth Metropolitan Region are listed below, 

Floristic Community Types 
Supergroup I - FoothillslPinjarra Plain 

2 Southern wet shrublands EN 

3a Eucalyptus calophylla - Kingia oustroiis woodlands on heavy soils CR 

3b Eucalyptus calophyilo - Eucalyptus morginoto woodlands on sandy clay soils VU 

3c Eucalyptus colophylla - Xanthorrhoeo preissii woodlands and shrublands CR 

Supergroup 2 - Seasonal Wetlands 

7 Herb rich saline shrublands in clay pans VU 

8 Herb rich shrublands in clay pans VU 

9 Dense shrublands on clay flats VU 

IOa Shrublands on dry clay flats EN 

15 Forests and woodlands of deep seasonal wetlands VU 

18 Shrublands on calcareous silts VU 

* l  9 Sedgelands in Holocene dune swales CR 

Supergroup 3 - Uplands centred on Bassendean Dunes and Dandaragan Plateau 

2Oa Banksio ottenuota woodlands over species rich dense shrublands EN 

20b Eastern Bonksro attenuato andlor Eucalyptus rnarginota woodlands EN 

20c Eastern shrublands and woodlands CR 

Supergroup 4 - Uplands centred on Spearwood and Quindalup Dunes 

Qu~ndalup Dunes 

30a Callitris preissii andlor Meialeuca lanceolata forests and woodlands VU 

Restricted floristic community type mosaics 

Shrublands and woodlands on Muchea Limestones CR 

Freshwater communities 

Communities ofTumulus Springs CR 

Stromatalite-like microbialite community of coastal freshwater lakes (Lake R~chmond) CR 

Aquatic root mat community of caves of the Swan Coastal Plain CR 

Source of Information 

English Vj & Blyth j 1997 ldentifiing and Conservingihreatened Ecological Communities in the South West Botanical 
Province. Project Number N702, Final Report to Environment Australia. Department of Conservation and Land 
Management, Como, Western Australia. 



. . .  . . .  . . . . . . .  ......... 

SECTION 3: SPECIFIC SITE DETAIL 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ......................................................................................... 

. . . . .  . . . 
Landscape Features: river -- limestone c 
ironstune. 1311 dune, open water, vcpated  wstland. creek, river, estuary, island,veget;ited uplands 

. . . . .  . . . .  - . .  . . . . .  - ........... - ....... - .......... - .. - . -. ............. 
The appropriate features are listed. 

. . . . . . . . . . . . . . .  ....-...... . . .  . . . . 

Vegetation and Flora: not known. limited survey, detailed survey, not field su1ve)ed (aerial phottigraphy 
interpretation only) 

. . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  -. ... -. -. 
Vegetation and flora information has been collated from survey and many published and unpublished studies. For 
ease of reference these are listed at the beginning of'vegetation and Flora' and repeated as necessary under each 
of the other headings. 

The surveys and published and unpublished studies are categorised under the following headngs to give an 
estimate of the completeness of the survey information: 

not known - area not visited, studies not known 

limited survey - area visited on a limited basis (generally once or twice): principal vegetation units described. 
(The majority of the survey work to locate floristic study plots falls into this category; all plots are listed by code 
and study source, see Floristic CommunityTypes) 

detailed survey - multiple visits, the entire area traversed, vegetation generally mapped, flora 1st prepared 

not tied-surveyed (aerial photography interpretation only) - area not visited within the time of the project 

Sources of Information 

These are too numerous to 1st. Refer to Perth's Bushpan Volume 2, Part B. 

. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Structural Units: mapping 
. . .  . . . . . . .  . . . .  . . .  - . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - .............. -. ......... 

Descriptions under this section refer t o  the dominant layer and the dominant species in this layer If a vegetation 
map is available for the Site or part of the Site ths is referenced.The diagram following illustrates the layers 
distinguished and the table be!ow lists the descriptions available for each layer 

.:p !it. 
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1' 
Figure 3: Categories of vegetation information used t o  describe vegetation structure (Keighery B J 1994a) 

Each layer of vegetation in a plant community is described according to life form, height, cover and dominant species. 

Life FormIHeight 

Each layer in the community is described according to the divisions shown below. 

A measure of the plant cover in each layer is recorded. Plant cover (or crown cover) is the total area under an 
imaginary line bounding the extremities of all the plants in each iayer described.To simplify the estimation of covei; 

cover 'classes' are used: 

information on the life form, height and cover: 

Dominant Species 

The principal species in each layer are included in the description of the structural layers. 
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Vegetation Layers 
Life Form1 Canopy Cover 
Height Class (percentage) 

100 - 70% 70 - 30% 30 - 10% 10-2% 

Trees over 30m Tall Closed Forest Tall Open Forest Tall Woodland Tall Open Woodland 

Trees I 0  - 30m Closed Forest Open Forest Woodland Open Woodland 

Trees under l Om Low Closed Forest Low Open Forest Low Woodland Low Open Woodland 

Tree Mallee ClosedTree Mallee Tree Mallee OpenTree Mallee Very OpenTree 
Mallee 

Shrub Mallee Closed Shrub Mallee Shrub Mallee Open Shrub Mallee Very Open Shrub 
Mallee 

Shrubs over 2m ClosedTall Scrub Tall Open Scrub Tall Shrubland Tall Open Shrubland 

Shrubs l - 2m Closed Heath Open Heath Shrubland Open Shrubland 

Shrubs under l m  Closed Low Heath Open Low Heath Low Shrubland Low Open Shrubland 

Grasses Closed Grassland Grassland Open Grassland Very Open Grassland 

Herbs Closed Herbland Herbland Open Hehland Very Open Herbland 

Sedges Closed Sedgeland Sedgeland Open Sedgeland Very Open Sedgeland 

Sources of Information 

These are too numerous to list Refer to Perth's Bushplan Volume 2, Part B Diagram and Scale - Keighery B] l994 
Bushland Plant Survey A Gufde to Plant Community Survey fir the Comrnunrty Wildflower Society of W A  (Inc), 
Nedlands, Western Australia 

. . . .  ................... . < . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .- . ,- . . . . . . . . . . . . . . . . .  - 
cattered Native Plants 

-. ............................ - . - ............ 
in some areas of the Bushplan Site bushand was not present but there were areas of native plants that could 
provide habitat. 

. ,. . , . - ..... - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - .... 
ood, Degraded, Completely D6gradcd with O/c Pristine, . , 

1 ~ x c e l l e k .  Very Good, Goog, Degraded; Completely Degraded with areas of severe localised disturbance. , I  
....................................... ......... - ........................................ - ........... - ... - ........................ 

The degree of change in the vegetation due to land uses is described according to the scale in the table below. 

Wherever possible vegetation condition is given as an estimate of the percentage of the bushand area in a range of 

conditions rable 12) selected from two categories, for example: 

'>75% Excellent to Very Good with <25% Good to Degraded'. 

In many bushland areas there are pockets of completely degraded vegetation and these are referred to as 'areas of 
severe localised disturbance'. 

At times there was not sufficient information available from which to determine a range and a single condition has 
been given. 
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Condition Scale 

Pristine 
Pristine or nearly so, no obvious si~ns of disturbance. 

Excellent 
Vegetation structure intact, disturbance affecting individual species and weeds are non-a~ressive species. 

Very Good 
Vegetation structure altered, obvious sgns of d~sturbance. 

For example, distuhance to vegetation structure caused by repeated fires, the presence of some more 
aggressive weeds, dieback, logging and grazing. 

Good 

Vegetation structure significantly altered by very obvious signs of multiple disturbance. Retains basic vegetation 
structure or ability t o  regenerate it. 
For example, disturbance t o  vegetation structure caused by very frequent fires, the presence of some very 
aggressive weeds at high density, partial clearing, diebaclc and grazing. 

Degraded 
Basic vegetation structure severely impacted by disturbance. Scope for regeneration but not t o  a state 
approaching good condition without intensive management. 
For example, disturbance to vegetation structure caused by very frequent fires, the presence of very aggressive 
weeds, partial clearing, dieback and grazing. 

Completely Degraded 

The structure of the vegetation is no longer intact and the area is completely or almost completely without 
native species.These areas are often described as 'parkland cleared' with the flora composing weed or crop 
species with isolated native trees or shrubs. 

Sources of Information 

These are too numerous to list. Refer t o  Perth's Bushplan Volume 2, Part B 

Scale - Keighery B] l994 Bushland Plant Survey A Guide to Plant Community Survey fir the Community. Wildflower 
Society of W A  (Inc), Nedlands, Western Australia. 

... " . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 

: Total Flora: not knolvn, (es 
~ 

timated r/o expected flora) , 
. ......... ..................................................... 

A measure of the native vascular plant flora has been collated from many published and unpublished studies. Survey 
information additional t o  the regional surveys is referenced in each case.The sources are categorised according to 
the level of detail of survey to give an indication of the percentage ofthe flora the survey recorded. 

Categories were: 

not known - area not visited, studies not known t o  exist 

plot-generated list only - a list extracted from amalgamated floristic study plots 

estimate % - quoted as percentage of the expected flora, the following 

ranges were used in most cases: >50%, >75% and >90% expected flora 

estimate - estimate of expected total flora based on knowledge of plant comminutes in the Site 

. .. .._̂ .._./ll - .  _.___ ............................... _ _ . . . . . . . . . . . . .  - . . . . . . . . . .  

Significant f l ~ r a :  none recorded 
L .......... ........... ...... . . . . . . .  . . . . . . .  - .  . . . . . . . . . .  ..- 
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Significant flora known to occur in each area are listed by name.These names are annotated w ~ t h  codes related to 
the conservation status of the taxa (plant species, subspecies and varieties).These are: 

R = Declared Rare Flora 
I = Priority I :  Poorly KnownTaxa 
2 = Priority 2: Poorly KnownTaxa 
3 = Priority 3: Poorly KnownTaxa 
4 = Priority 4: RareTaxa 

Other taxa with special features are also 1isted.A list of these significant taxa and the features that distinguish them 
is found in Perth's BushplanVolume 2, Part A.The sources of this information, other than CALM database and 
regional surveys, are referenced individually. 

Sources of lnformation 

These are too numerous to list. Refer to Perth's Bushplan Volume 2, Part B. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .... -. ..... , . . . . . . . . . . .  
Fauna: no known information Significan~ rn:~mmal species: Quend:~ (Friend 1996) 

- - . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

lnformation on the fauna of particular Bushplan Sites has been collated from Museum of Natural Science fauna 
surveys, Quenda sighting by the public reported to CALM'S Quenda Database, bird survey data collected by Birds 
Australia (previously RAOU) and published and unpublished studies.These studies are referenced n each nstance. 

The sources are categorised to indicate the scope of the survey, that is, the fauna groups surveyed, the 
comprehensiveness of the survey and the significance of the particular species recorded for the Site.As survey 
techniques and best time of survey varies between fauna groups, the comprehensiveness is related t o  the group 
surveyed.The categories are: 

Survey lnformation 
no known information - compilers of the Directory were not aware of any information on the Bushplan Site 

scope of survey - birds, mammals, reptiles, amphibians andlor invertebrates 

Comprehensiveness of survey 

single visit - sight records from one visit 

multple visit - repeated visits, may nvolve sght records and trapping over several days in one or several years 

structured survey - longer-term study involving multiple visits and permanent traplines: generally involves 

collection of data on birds, mammals, reptiles, amphibians andlor invertebrates all seasons 

Significant species 
birds - refers to species of conservation significance Fable 5 ) .  Four categories: 
I species listed under the Wildlife Conservation Act 1950 
2 species listed on the JAMBNCAMBA agreements 
3 habitat special~sts with a reduced distribution on the Swan Coastal Plain 
4 wide-ranging species with reduced populations on the Swan Coastal Plain 

mammals - species that are listed as threatened under the Wildlife Conservation Act 1950 or those that have 
few populations on the Swan Coastal Pla~n 

reptiles and amphibians - speces that have reduced ranges or few recent records on the Swan Coastal Plain 

invertebrates - species l~sted as 'Specially Protected' or'priority' fauna are described where locations are 
known. Most records are allocated to a suburb and not a specific bushland area and so are not included in the 
Bushplan Site Descriptions 
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Source of lnformation 

These are generally too numerous to list. Refer to Perth's BushplanVolume 2, Part B. 

Friend A l996 CALM Bandicoot survey 199 1 1  996. Database of Bandicoot siting8 reported by the public. 
Department of Conservation and Land Management, Como, Western Australia. 

RAOU (now Birds Australia) 1 996 Dotobose of Western Australian Birds Project (RAOU Tracking Dotobose). 

Western Australian Museum of Natural Science l996 Specimen Records ofAsh Grey Mouse, Wombenger ond Honey 
Possum from Western Australian Museum of Natural Science Mammals Database. 

..--- ........ ,-? ............ -. . .*... ............... .. .... - .- .-. . .- ... - . 

 inka age: no adjacent bushkand; b&land canopy:c'reekline,!inkage to n&h, south, east, west ( ~ u s h ~ &  Site : 
, nurnherls); partof proposed Greenway *Greenway ntbnbel-/s1eg 37 (Tingay, Alan & Assocjatcs 1997); pan of ' regionally significant contiguous fragmented bushlandwedand linkage ( ~ a ~  8) 
' . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . _. . . . .  - ...............-. -. . . . .  - . . . . . . . . . . . . . .  , 

The following standard descriptions are used to describe each Bushplan Site in relation to the surrounding area: 

no adjacent bushand 

- bushand canopy creekline linkage to north, south, east, west (Bushplan Site numberls) 

part of proposed Greenway 'Greenway numberls' e.g. 37 ringay, Alan &Associates 1997) as shown in 
Volume I Map 6 

part of regionally significant contiguous or regonally significant fragmented or regonally significant potential 
bushlandlwetland linkage (after Perth's Bushpan Volume I Map 6) 

Source of lnformation 

Tingay, Alan &Associates 1997 A Strategic Plon for Perth's Greenways - Drat. Prepared for a series of government 
agencies and community groups. 

. . . . - .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Other Special Attributes: 
. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  .- . . . . . .  .... 

In many cases some section o t  or all of, a Bushplan Site has been recognised as having significance at a regional level 
by previous studies or identification processes.When known and accessible these are listed in this section. Examples 
of such stud~eslprocesses are: 

Regional and Local Government studies 

Classfication by the National Trust of natural areas or landscapes that meet a series of heritage values. Classified 
Landscapes are entered onto the Register of the NatonaITrust ofwestern Australia 

Natural Areas identified by the interim 'Environmental and Landscape Audits' prepared for the Department of 
Planning and Urban Development in the early 1990s 

'Threatened and Poorly Reserved Plant Communities' ident~fied by the Environmental Protection Authority 
( l  994).This series of bushland areas on the Swan Coastal Pa~n was considered to be in need of interim 
protection under the System 6 Update. 

Sources of lnformation 

These are too numerous to list. Refer to Perth's Bushpan Volume 2, Part B. 
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,. -._ .... _ r _ .  . . .  r . , ._ .  ... . . -  ___, .............................. . ........... "....._. 
, .  , 

SECTION 4: ZNTERNA~ONAL AND NATIONAE ~ I G N I F I C ~ N C E  . . . .  
! ................. .- ... .;. ........ ..:...... -. ..-.-... . - . . - . . - . - - . .  :.. - 2 . - .......................... . . - ......-. ..sx,..- --,-.-. > .  . . . . . .  
j Not listed, Wetlands . if Intefn@tio~'!.syortalice (R~MS*~; &&to& of l r q p o v f  vetlands in ~ustkl iu;  .. : 
; Lit&on the Register of the i$ti~nai~ita&: l{diCa&$ P\& bf the I@is$r\of & National ~st&;$n&m . . 

. . .  
Lisr of tbe Register df &d.~arionq 8st&e; Idation ~O~'JAJ&A/CA~)U%A sp&$ ' . ~ 

,. : 
. . 

1 , .. : , , . , , . , . .... L... ......... " :  .... . r ...... 

Some Bushplan Sites are covered by national andior international policies and agreements.These policies and 

i agreements are listed and described below. 

Wetlands of International lmportance (Ramsar) 

The Convention on Wetlands of International Importance Especially as Waterfowl Habitat, known as the Ramsar 
I Convention after the Iranian town of Ramsar where it was adopted in 197 l ,  provides a framework for international 

cooperation in the conservation and wise use of wetlands. One of the nine Ramsar sites in W A  (Forrestdale and 
Thomson's Lakes) is in the Perth Metropolitan Region. 

Source of lnformation 
! 

C Environment Australia 1998 Wetlands listed under the RAMSAR Convention. Wetlands Unit Ramsar Database, 

I Environment Australia, Canberra, Australian Capital Territory. 

Directory of lmportant Wetlands in Australia 

The Directory of lmportant Wetlands in Australia provides the mod  complete compilation available presently of 
Australia's nationally important wetlands.The Directory is  the result of cooperative worl< between Federal, State 
andTerritory nature conservation agencies and was compiled to assist in the conservation and wise management of 
wetlands. 

Source of lnformation 

Australian Nature Conservation Agency 1996 
A Directory of lmportant Wetlunds in Australia (Second Edition). ANCA, Canberra,Australian CapitalTerritory 

Register of the National Estate 

The Heritage Commission was establ~shed by the Commonwealth Government in 1975 with the aim of helping 
Australians identify and appreciate the National Estate and of promoting the conservation of Aboriginal and Torres 
Strait Islander places, natural environment places and historical places considered part of the National Estate.The 
Commission compiles the Register of the National Estate. 

Sources of lnformation 

Austral~an Her~tage Commss~on l994 

JAMBA and CAMBA Bird Species 

Some of the Bushplan Sites are visited by birds that migrate between the northern and southern hemispheres each 
year Conservation of these birds is supported by two international agreements covering these birds and their 
habitats.These agreements are between the Government of Australia and the governments of japan and the People's 
Republic of China, the former being the Japan-Australia Migratory Bird Agreement (IAMBA, signed on 6 February 
1974) and the latterthe China-Australia Migratory Bird Agreement (CAMBA, signed on 20 October 986). 

Sources of lnformation 

See Fauna references, otherw~se refer to Perth's Bushpan Volume 2, Part B 



. . .  ..._.__I . _ . . . . . . . . . .  _ ../. _ _  _. . . . .  . . . . . . . . .  -............. 
i SECTION 5: INCLUSION CRITERIA AND RECOMMENDATIONS . - .....-............. . . . . .  - 
.- . - . . . . . . - . . . . . . . .  .- .... - 

Criteria: Representation o f  ecologi 
natural systems, Scientific or ~volution'ary importance. General criteria for the protection o f  wetland, , 

, streamline and estuarine fringing and coastal vegetation, Criteria not relevant to determination of conservation 
value, but which may b~ a 

. . . . . . . . . . . . . . . . . .  -. - ............................ 
The criteria used for the determination of the s~gnificance of bushand areas are listed below and described in 
Volume I ,  Appendix 3. 

The criteria used are, in outline: 

REPRESENTATION OF ECOLOGICAL C0MMUNITIES:A number of areas selected to represent the range of 
ecological communities and the places in which these communities merge. 

DIVERSITY Areas with a high diversity of flora andlor fauna species or communities in close association. 

RAR1TY:Areas containing rare or threatened communities or species, or species of restricted distribution 

MAINTAINING ECOLOGICAL PROCESSES OR NATURAL SYSTEMS: Maintenance of ecological processes or 
natural systems at a regional or national scale. 

SCIENTIFIC OR EVOLUTIONARY 1MPORTANCE:Areas containing evidence of evolutionary processes either as 

fossilised material or as relict species and areas containing unusual or important geomorphological or geological 
sites; Areas of recognised scientific and educational interest as reference sites or as examples of the important 
environmental processes at worlc. 

GENERAL CRITERIA FORTHE PROTECTION OF WETLAND, STREAMLINE AND ESTUARINE FRINGING 
VEGETATION AND COASTALVEGETATION: Conservation category wetand areas including fringing vegetation 
and associated upland vegetation; Coastal vegetation within the accepted coastal management zone. 

CRITERIA NOT RELEVANTTO DETERMINATION OF REGIONAL SIGNIFICANCE BUT WHICH MAY BE 
APPLIED WHEN EVALUATING AREAS HAVING S1MILARVALUES:Attributes which talcen alone do not establish 
regional significance, but which can add to the value of bushland and enhance its contribution to Perth's Bushplan. 

Opportunities and constraints are listed in the categories below for a whole Bushplan Site or part of a Bushplan Site. 

Opportunities: Bushplan Stelpart Bushpan Site 
- subject to 

Peel Inlet-Harvey Estuary Environmental Proteition 
Policy (EPP)/Statement of Planning Policy (SPP) 
Swan Coastal Plain Lakes EPP 
Gnangara Mound Crown Land EPP 
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Swan and Canning Rivers EPP 
Western SwampTortoise Draft EPP 

- location of 
Declared Rare Flora andlor Scheduled Fauna 
Conservation Category Wetlandls 

- under Metropolitan Region Scheme (MRS) Parks and Recreation (P&R) Reservation; andlorTown Planning 

Scheme UPS) Parlcs and Recreation Zone, Crown Reserve 

Constraints: Bushplan Sitelpart Bushplan Site 
- Private land 

- Metropolitan Region Scheme UrbanlUrban Deferred Zoning 

- Metropolitan Region Scheme Induerial Zoning 

- Main Roads Department reg~ona road requirements 

- Basic Raw Materials Core areas1 Mineral Resource Area 

- Mineral Lease 

Sources of Information 

These are too numerous to list. Refer to Perth's Bushplan Volume 2, Part B 

The Bushpan Site specific recommendations are restricted t o  a limited set of options framed t o  reflect the 
circumstances of the Bushplan Site. Five broad categories (or types) of recommendation are recognised.The 
recommendations used in the Directory are listed below. 

Category I ' Private land where reservation under the Metropolltan Region Scheme for Parlcs and Recreation, 
purchase and reservation under the Land Administration Act is proposed or in progress.Two variations exist 

Recommendation l a 
The Bushplan Site be reserved for Parks and Recreation in the Metropolitan Region Scheme and be purchased 
for [either] National Park, Conservation Park, Nature Reserve [or] Regional Park. 

Recommendation I b 
The Bushpan Site be reserved for Parlcs and Recreation in the Metropolitan Region Scheme, purchased and 
added to [named] National Park, Conservation Park, Nature Reserve [or] Regional Park 

Category 2 Private andlor Crown land where the most suitable means of achieving conservation protection and 
management, generally through mechanisms complementary to the formal CALM conservation reserve system, will be 
determined in consultationlnegotiation with the land owner(s).There are two broad approaches within this category: 

Recommendation 2a 
The conservation values of the Bushplan Site be protected through one or more of a range of complementary 
mechanisms to encourage and secure conservation management on private lands.The specfic approach to be 
determined in consultationlnegotiation with the land owner(s), but will generally include conservation 
covenants/management agreements. 
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Recommendation 2b 
As much as possible of the conservation values of the Bushplan Site be protected and managed for 
conservation.The area t o  be protected, and means of protection to be determined through a process of 
negotiation with the land owner(s), but will primarily involve mechanisms available in planning legislation. 

Category 3 Private or Crown reserve land where the current ownerlreserve management body is known to be 
managing and intends managing the Bushplan Site for conservation.Two (Private and Crown reserve) variations 
exist: 

Recommendation 3a 
The private ownership and management intent of the Bushplan Site is endorsed.Appropriate mechanisms to 
support and reinforce existing management for conservation and provide long-term security be applied in 
consultation with the land owner(s). 

Recommendation 3b 
The existing care, control and management intent of the reserve is endorsed. Long-term security and support 
for conservation management of the Bushplan Site be enhanced by: amending the purpose of the reserve t o  
include conservation; and applying appropriate mechanisms in consultation with the reserve management 
authority 

Category 4 Endorsement of existing reservation. 

Recommendation 4 
The existing purpose, care, control and management of Reserve (Number) is endorsed 

Category 5 Private andlor Crown land where the best means of achieving conservation management is to be 
further considered in the public comment period. 

Recommendation 5 
The most appropriate mechanism for the protection of this Bushplan Site be considered through the public 

comment period in consultation with the land owner(s). 

Bushplan Site Map (see map following) 

Each Bushplan Site is shown on a map.An example of a map is shown on the opposite page. Each map shows: 

Bushplan Site - Boundary and Features 

The Bushplan Site boundary is drawn t o  encompass the areas of regionally significant bushland. In a few 
cases the boundary includes non-bushland areas that are regionally significant habitat for fauna or areas vital 
to the management of the bushland. 

Bushplan Site Number 

Bushplan Site Lot Boundaries and No. 

Nativevegetation 
Areas of native vegetation mapped by Agriculture W A  from 1997 aerial photography corrected t o  account 
for the curvature of the earth (called orthophotographs). Not all areas of native vegetation are 
encompassed in Bushplan Sites. 

Bushland Areas with some level of protection 

Areas of land currently considered protected in some wayThese are mostly Parks and Recreation Reserves. 
All bushland in this category is recognised as being regionally significant in Perth's Bushplan. 

Conservation Category Wetlands 
Areas of wetland in need of recognition and protection because of their natural values. 
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An Example of a Bushplan Site Map Map 2 



i Bushplan Site - Location Details 
Boundary of Map Sheet 

Maps are drawn at a scale slightly smaller than the Metropolitan Street D~rectory. 

AMG Grids (grid interval 2500m) 
These lines show the standard map grid for Australia and allow the map to be compared accurately with 
other maps. 

Local Government Areas 
Local Government area boundaries are indicated. 

Street Names 
Selected StreetslRoadsIPlaces etc. are named. 

Channel Wetlands 
These may be rivers, creeks, brooks or drains. 
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