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Executive Summary
Natural Area Consulting was contracted to prepare a Carnaby’s Cockatoo (Calyptorhynchus
latirostris) Habitat Restoration Plan for a 4 ha area within the Piney Lakes Reserve. The
Carnaby’s Cockatoo is an endangered species that is listed under the Wildlife Conservation
Act 1950 (WA) and the Environmental Protection and Biodiversity Conservation Act 1999
(Cwlth).
A flora and vegetation assessment was carried out within the nominated area to determine:

flora species present, including those species preferred by the Carnaby’s Cockatoo,

vegetation condition, and thus areas where rehabilitation can occur, and

identification of species for rehabilitation activities, with a focus on restoring those
species preferred by the cockatoo.
The rehabilitation plan includes indicative costings, an implementation plan, and suggested
monitoring and maintenance requirements. Current site characteristics and key information
about the preferred food and habitat resources used by the Cockatoo are also provided.
After assessment of the site characteristics the following recommendations are provided in
order to achieve a bushland area suitable as Carnaby’s Cockatoo habitat:

weed control of large woody weeds,

herbicide application targeting grasses, small shrubs, herbs and spring geophytes,

intensive revegetation of the most degraded areas with local provenance species to
preferred by the Carnaby’s Cockatoo,

infill planting across the site including the establishment of Eucalyptus species,

monitoring and reporting of the sites progression and

ongoing maintenance.
An indicative cost and implementation schedules are provided to assist with implementing
the Revegetation Plan. Other considerations that may influence the success of the plan are
also outlined.
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1.0 Introduction
Natural Area Consulting was contracted to prepare a Carnaby’s Black Cockatoo
(Calyptorhynchus latirostris) habitat restoration plan for Piney Lakes. The Carnaby’s Black
Cockatoo (Calyptorhynchus latirostris) is a large cockatoo endemic to the south-west of
Western Australia (Department of Environment and Conservation and Birds Australia, 2010).
As a result of habitat loss associated with clearing, it has been listed as endangered under
the Wildlife Conservation Act 1950 (WA) and the Environmental Protection and Biodiversity
Conservation Act 1999 (Cwlth). Restoration of habitat areas that can be utilised by the
cockatoo in both the short and longer term is, therefore, a high priority. It is also accepted
that increasing habitat areas will benefit two similar species, the Baudin’s Black Cockatoo
(Calyptorhynchus baudinii) and the Forest Red-Tailed Black Cockatoo (Calyptorhynchus
banksii naso) (DEC, 2010), both of which are listed as vulnerable species under the EPBC Act
1999 (Cwlth).
In order to achieve this, the current state of native vegetation within the nominated area at
Piney Lakes was assessed, taking into account both native and weed species at the site. A
focus on identifying species that are likely to be used by the cockatoo as a food source, along
with roosting and nesting in the longer term, was taken. Areas that could be rehabilitated
with these species were also identified and used as the basis of formulating the
rehabilitation plan.
Accordingly, this document outlines the following:

the scope of works undertaken,

the location of the site,

a description of the Carnaby’s Cockatoo,

existing site characteristics,

flora and vegetation survey activities,

Carnaby’s Cockatoo habitat restoration plan, and

conclusions and recommendations.

1.1

Scope of Works

The following works were completed by Natural Area Consulting (NAC), in the preparation of
this habitat restoration plan:

habitat assessment with regards to the Carnaby’s Cockatoo,

weed mapping of all weed species at the site,

vegetation condition mapping of the site.

preparation of a revegetation species list, consistent with the food requirements of
the Carnaby’s Cockatoo,

preparation of a revegetation plan, taking into consideration the size, placement and
quantities of plants to be established,

preparation of an monitoring plan,

preparation of a monitoring programme and

preparation of an implementation schedule.
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1.2

Site Location

Piney Lakes is located 13 km south of the Perth Central Business District in Winthrop, within
the City of Melville (Figure 1). An area of 4 ha within Piney lakes has been identified for
Carnaby’s habitat restoration. This area is located in the south west corner of the reserve
and is bounded by further parkland to the north and east, as well as grassed parkland to the
south and west (Figure 2).
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2.0 Carnaby’s Cockatoo (Calyptorhynchus latirostris)
2.1

Description

The Carnaby’s Cockatoo is a large Cockatoo ranging from 0.520kg – 0.790 kg and 53cm –
58cm cm when fully grown (DEC, 2010). They are predominantly dull black in colour with
white margins on the feathers, a white patch over the ear and a white panel in the tail. They
have a dark brown/reddish brown iris, and grey feet (Barrett, 2003).
Females can be distinguished from males by the white ear patches tending more yellowish in
females and brownish in males, a grey eye-ring in the female and a reddish pink eye-ring in
males, a large black bill with an elongated upper mandible in males while the female’s is
coloured whitish-grey with a black tip (Barrett, 2003). The feet of the female may also be
varying shades of pink depending on the individual.

2.2

Distribution

The Carnaby’s Cockatoo is found across the south west of Western Australia from the lower
Murchison in the north, as far east as Narembeen, Wongan Hills and Nabawa, and as far
south as Esperance. Breeding locations are generally located across the wheat belt in the
eastern areas of the zone. Sites along the swan coastal plain around Bunbury, Yanchep
National Park, Baldivis, Boonanarring and Mooliabeenee have also recently been recorded
(Barrett, 2003).
The distribution of Carnaby’s Cockatoos has remained constant for the last 12 – 20 years
(DEC, 2010). The population size has been forecast to decline however, due to a large degree
of habitat fragmentation associated with land clearing and a reduction in suitable feeding
and breeding habitats (Garnett and Crawley, 2000).

2.3

Preferred Habitats

Throughout the year Carnaby’s Cockatoos utilise different habitats with varying floristic
compositions. This leads to difficulties in the conservation management of the species and
the need for an integrated approach across its home range. A lack of knowledge in this area
has been identified by DEC and research into the management of the Carnaby’s is currently
being undertaken (Johnson, 2011).
2.3.1 Breeding Habitat
Carnaby’s Cockatoos nest in the hollows of large Eucalyptus trees of Eucalyptus woodlands,
generally within the semi arid and subhumid interior (DEC, 2010). It is thought that they will
nest in any Eucalypt with a suitable hollow (Cale, 2003), therefore restoration of breeding
habitat can be tailored to suit the floristic composition of an area. Accepted species that the
Carnaby’s prefer as nesting sites include the Wandoo, Salmon Gum, Red Morrell, York Gum,
Tuart, Flooded Gum, Swamp Yate and Marri (DEC, 2010).
The development of a suitable hollow can take between 120-150 years so artificial nest
boxes are commonly used. Breeding sites in the Tuart forests of the Swan Coastal Plain have
recently been observed and it is thought that this may indicate a progression of breeding
activity to these areas (DEC, 2010).
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2.3.2 Foraging / Roosting Habitat
During the breeding season the Carnaby’s Cockatoo will forage within native vegetation and
remnant pockets around the nesting site, usually within Kwongan Heath lands (Hakea and
Banksia species) and occasionally Marri Forests (DEC, 2010; Harwood, 2008). During the nonbreeding season the species moves to more coastal areas where they form large flocks
which forage from a central roosting tree for roughly 4-6 weeks (DEC, 2010). Utilisation of
sites within the Perth metropolitan area peaks around March with low numbers between
August and October, when most birds are utilising breeding habitats (Berry, 2008).
Two thirds of the diet of the Carnaby’s Cockatoo consists of seeds from Banksia, Hakea,
Grevillea, Allocasuarina, Eucalyptus, Corymbia and Pinus species (Johnson, 2011). It also
forages on the nectar of Banksia, Lambertia, Callistemon and Eucalyptus flowers. Small
insects and larvae found within flowers and under the bark of trees also serve as a food
source (DEC, 2010). In order to better define Carnaby’s habitat the DEC are focusing their
efforts on Banksia attenuata, Banksia menziesii, Banksia prionotes and Banksia sessilis as
these species are known to be an important food source (Johnson, 2011). Along the Swan
Coastal Plain, Banksia Woodlands are an important habitat.
The Carnaby’s Cockatoo is generally an arboreal feeder. They will also forage for fallen cones
and fruit on the ground when food supplies in an area begin to become scarce (DEC, 2010).

2.4

Conservation Status

Calyptorhynchus latirostris (Carnaby’s Cockatoo) is listed as threatened under both State and
Federal legislation. It is also listed under the IUCN Red List. The status of each is provided in
Table 1.
Table 1:

Conservation Status of Calyptorhynchus latirostris

Authority
Federal Government
State Government
IUCN

2.5

Legislation
Environment Protection and Biodiversity
Conservation Act 1999
Wildlife Conservation Act 1950
Red List

Status
Endangered
Rare
Endangered

Threats

The main threatening process to the Carnaby’s Cockatoo is that of habitat loss, especially in
the foraging grounds of the Swan Coastal Plain. As more land is cleared for development the
availability of food sources has declined leading to individuals having to travel greater
distances to feed their young as well as themselves (DEC, 2010). As suitable nest hollows
take a long time to develop, the clearing of large areas of vegetation along with the
introduction of introduced species has led to increasing levels of competition for resources.
Habitat degradation is also a large threat with salinity, weed invasion and Dieback affecting
much of the Carnaby’s range. This has led to a decline in the land available for foraging and
nesting with resultant large population declines.
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3.0 Existing Site Characteristics
3.1

Regional Context

3.2

Climate

3.3

Topography and Soils

Piney Lakes Reserve is located in the southern portion of the Perth sub-region of the Swan
Coastal Plain bioregion as described in the Interim Biogeographical Regionalisation of
Australia (IBRA) (Mitchell, Williams, Desmond, 2002).

The climate experienced in the area is Mediterranean, with dry, hot summers and cool, wet
winters. According to the Bureau of Meteorology (2011), the

average rainfall as measured at the Perth Airport Observatory is 728 mm pa, with the
majority falling between May and August,

average maximum temperature ranges from 17.7 oC in winter to 33.4 oC in summer, with
the highest recorded maximum being 46.7 oC,

average minimum temperatures range from 8.2 oC in winter to 17.6 oC in summer, with
the lowest recorded minimum being -1.3 oC, and

predominant wind directions include morning easterlies and westerly sea breezes during
summer months when the risk of fire is greatest, with an average wind speed of
23.8 km/h and gusts of more than 100 km/h, particularly during storm events.

The topography at Piney Lakes is dominated by the presence of a large conservation
sumpland at a low point between dunes of around 15m. Dune height rises to 25 m in the
west and south (WA Atlas, 2012). According to the Piney Lakes Management Plan (City of
Melville, 2004), the reserve is situated within a transitional area between the Spearwood
and Bassendean Sands. The Karrakatta soils associated with the Spearwood Dune System are
the most common across the reserve, and within the nominated area for Carnaby’s
Cockatoo restoration. They are generally yellow soils with an organic layer at the surface and
limestone at depth (City of Melville, 2004).
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3.4

Vegetation

The vegetation types occurring at the Piney Lakes Reserve are described in the 2004
Management Plan (City of Melville). The subject area is degraded, and is likely to be a
vegetation type consistent with a Jarrah-Banksia woodland with scattered Tuart (Eucalyptus
gomphocephala).

© Natural Area Consulting 2011
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4.0 Flora and Vegetation Surveys
4.1

Objectives

4.2

Field Survey

The objectives of the flora and vegetation survey were to:

identify and record different types of angiosperm and gymnosperm plants currently
located in the nominated area within the Piney Lakes Reserve,

map any declared weeds in the nominated area and provide GPS co-ordinates of such
and

map the densities of current vegetation to give an indication of revegetation zones.

4.2.1 Methodology
The site was surveyed by a NAC botanist and assistant for flora species on November 16th
2011. The site was traversed on foot and a list of flora species present (native and exotic)
was compiled as seen. Samples or photographs were collected for unfamiliar species to
enable identification at a later time.
The site was also visually assessed to determine the approximate areas of differing
vegetation types, which were further refined using data collected as the survey area was
traversed. Vegetation structure was then described using the table from Bush Forever
(Appendix 3). Each vegetation structure was then grouped according to geomorphology and
Swan Coastal Plain community descriptions (Government of Western Australia, 2000; Gibson
et al, 1994).
Weeds were assessed, with locations and population densities recorded during the survey by
GPS. Those species considered to be invasive and detrimental to the local environment were
mapped.
Vegetation condition was assessed using the Keighery Scale of Bushland Condition which
assesses the presence and absence of key structural layers (Appendix 4). A visual inspection
of the site was made and condition rating marked on an aerial photograph, with occasional
points marked by GPS to pinpoint smaller but significant areas.
4.2.2 Limitations
The flora survey was taken outside what is considered the optimal time of year for the south
west botanical region of Western Australia, so it is possible that some species of flora were
not presenting at the time of each visit to the site, especially those that present during late
winter to early spring (August to September). It is estimated that around 85% of species
present in the subject site were seen during the survey activities.
4.2.3 Species Composition
One hundred and six (106) species from 37 families were recorded on site. A full list of
species present is given in Appendix 1. The species present as well as those seen in adjoining
areas were taken into account when compiling a revegetation list for the area.
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4.2.4 Vegetation Type
On inspection of the site it was seen to be a previously disturbed site, lacking mature trees
over the majority of the surveyed area. The only vegetation type present was Jarrah-Banksia
woodland.
4.2.5 Weeds
Thirty three (33) species of weeds were identified within the survey area. Only those species
considered to be a threat to the existing native vegetation were mapped. Table 2 describes
the weed species identified during the survey, with locations and population density shown
in Figures 3 to 10.
Table 2:

Weed species recorded within the survey area

Arctotheca calendula
Avena barbata

Common Name
Flinders Range
Wattle
Capeweed
Wild oats

Brassica tournefortii

Wild Turnip

Carpobrotus edulis

Cynodon dactylon

Pigface,
Hottentot Fig
Geraldton Wax
flower
Three-part
Crassula
Couch grass

Dischisma arenarium
Ehrharta calycinus

Dischisma
Perennial Veldt

Erodium botrys
Euphorbia terracina

Corkscrews
Geraldton
Carnation Weed

Freesia alba x leichtlinii

Freesia

Gladiolus caryophyllaceus
Hedypnois rhagadioloides
Hypochaeris glabra
Isolepis marginata
Lachenalia reflexa

Pink gladiolus
Cretan weed
Flatweed
Coarse Club Rush
Yellow soldiers

Lactuca serriola

Prickly lettuce

Species
Acacia iteaphylla

Chamelaucium uncinatum
Crassula alata

© Natural Area Consulting 2011

Description and General Comments
One large tree in the middle of the site.
A few scattered incidences.
Small clumps and area scattered across the
site. In the lower half it is concentrated
around the boundary and path areas.
A significant area on the northern side of the
side, smaller scattered areas across the site.
Widely scattered across the site. More
prevalent in the southern section.
Large area of mature bushes on the western
side of the site.
Tiny weed, not significant.

Several small areas adjacent to the
maintained lawn area on the western side of
the site.
Not significant.
Present across the whole site. Denser areas
where disturbance has been more recent,
particularly in the southern section of the site.
Not significant.
Significant areas on the north west side of the
site, particularly in association with the
Chamelaucium uncinatum (Geraldton Wax)
stand. Low presence elsewhere.
Small clumps scattered across the top of the
north section.
Scattered, low presence across site.
Not significant.
Not significant.
Tiny weed, not significant
Difficult to see presence due to time of survey.
Mostly in the lower half of the northern
section of the site.
Small area in the far south east corner of site.
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Species
Lolium rigidum

Common Name
Annual rye grass

Lotus angustissimus

Narrow Leaf
Trefoil
Evening Primrose

Oenothera stricta
Orobanche minor
Pelargonium capitatum
Petrorhagia dubius
Ptilotus polystachyus
Solanum nigrum
Sonchus oleraceus
Trifolium arvense
Trifolium campestre
Ursinia anthemoides
Vulpia myuros
Wahlenbergia capensis

Description and General Comments
Several small areas in the southern section of
the site
Not significant

Mainly scattered around the edges of the
southern section.
Lesser Broomrape Not significant
Rose pelargonium One of the more significant weeds on site.
Large areas affected. Densest areas in
Northwest corner and in southern section
Velvet Pink
Not significant
Bottle Washers
Two areas in the southern section.
Nightshade
A large bush in the middle of the site
Sowthistle
Not significant
Hares Foot Clover Not significant
Hop Clover
Not significant
Ursina
Not significant
Silver Grass
Not significant
Cape Blue Bell
Not significant

4.2.6 Vegetation Condition
The majority of the site is in a ‘degraded’ condition, with few native plants remaining and
significant weed invasion. In some areas replanting of tree species has occurred, but no
understorey is present. A similarly large portion is in good condition, with a wider range of
species present; some mature, but still with a significant weed presence. The ‘completely
degraded’ area on the eastern side of the site was largely due to the presence of mature
stands of Leptospermum laevigatum(Victorian Tea-tree), which create a smothering
monoculture. The percentages of each vegetation condition site are shown in Table 3. Figure
11 shows the distribution of these areas across the survey site.
Table 3:

Vegetation Condition of Surveyed Area within Piney Lakes

Very Good

Good

Degraded

Completely Degraded

0.1%

45.7%

50.4%

3.7%
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5.0 Rehabilitation Plan
In order to create a suitable habitat for Carnaby’s Cockatoo within Piney Lakes it is suggested
that efforts be centred on creating a Swan Coastal Zone foraging area, while also preparing
the site as an opportunistic/future breeding ground. This would involve firstly removing
weed species from the site that will hinder revegetation activities, then revegetation
consistent with that of a Banksia Woodland Ecosystem can commence with additional
planting of future roosting Eucalypts and installation of artificial nest boxes.

5.1

Weed Control

In order to revegetate the habitat to that consistent with the needs of the Carnaby’s
Cockatoo, weed control will need to be undertaken. This should take the form of both
manual and chemical treatment of woody weeds as well as treating the site with herbicides
to control invasive grasses and other weeds. Weed control will be guided by the weed maps
(Figures 4 to 11).
The Acacia iteaphylla, Chamelaucium uncinatum (Geraldton wax) and Leptospermum sp.
(Victorian Tea Tree) present on site should be treated with a cut and paint methodology as
outlined in Bushland Weeds, A Practical Guide to their Management, (Brown and Brooks,
2002), on an ongoing basis. This will involve:

felling the plants close to the ground level (5-15cm) using a chainsaw,

painting the entire surface of the cut stump with Garlon and Diesel or Glyphosate biactive, ensuring the vascular cambium is well covered, and

removal of all cut material from site.
An herbicide application targeting grasses should then be undertaken with a selective
herbicide such as Quizalofop (1 L per ha) or Fusilade (1.24 – 1.65 L per ha).This should be
undertaken in June/July before they develop seed.
It is recommended that all other weed species present, including herbs and small shrubs, be
treated as outlined in Table 4, treatment methodologies and application rates are taken
from;

Bushland Weeds (Brown and Brooks, 2002),

Western Weeds, a guide to the weeds of Western Australia (Hussey, Keighery, Dodd,
Lloyd and Cousens, 2007),

Southern Weeds and their control (Moore and Wheeler, 2008) and

Flora Base (DEC, 2012).
It is recommended that management commence as soon as possible, in line with timings
recommended in Table 4. It is also recommended that this weed control regime be repeated
in subsequent years to continue to reduce the level of weeds and remove these species from
the seed bank. The monitoring regime set out in this plan will serve as advice on the
frequency and types of weed control necessary.
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Table 4:

Weed Treatment Methods
Species
Common Name

Acacia iteaphylla

Flinders Range Wattle

Arctotheca calendula

Capeweed

Avena barbata

Wild Oats

Brassica tournefortii

Wild Turnip

Carpobrotus edulis

Pigface, Hottentot Fig

Chamelaucium uncinatum

Geraldton Wax flower

Crassula alata

Three-part Crassula

Cynodon dactylon

Couch Grass

Dischisma arenarium

Dischisma

Ehrharta calycina

Perennial Veldt

Erodium botrys

Corkscrews

Euphorbia terracina

Geraldton Carnation
Weed

Freesia alba x leichtlinii

Freesia

© Natural Area Consulting 2011

Application Rate
See cut and paint methodology
outlined above
Lontrel ® 6mL/10L (300mL/ha) in
early growth stages. Glyphosate
0.2% during all growth stages
Selective spot spray - Quizalofop
(100g/L) or Fusilade (8mL +100mL
spray oil in 10L water); Nonselective - spray Glyphosate
(450g/L)
Manual methods appear to be
the most effective means of
control. Roll up large mats
removing all roots and stem
fragments and remove from site.
Follow up with removal of any
germinating plants. Otherwise
spray with 0.5g of Logran in 10L
of water.
Lontrel ®750 at 120g/ha
See cut and paint methodology
outlined above
Hand remove small infestations.
Wipe rosettes with 30%
glyphosate. Spot spray Lontrel®
10ml/10L +wetting agent for
dense infestations
Hand remove small infestations.
Spot spray FusiladeForte at
8mL/L + wetting agent or 1%
glyphosate in last spring/ summer
and autumn. Paint runners or
crowns with 50% glyphosate.
Spot spray 0.2% Glyphosate
Spot spray Fusilade 8mL/L (4L/ha)
+ wetting agent; spray regrowth
and seedlings 4-6 weeks after fire
Apply Lontrel 6mL/10L +wetting
agent or Verdict 520 at
1.5mL/10L +wetting agent, until
run off
Large infestations - spot spray till
run off with herbicide
metsulfuron methyl 0.1g/15L or
metsulfuron methyl + 1%
glyphosate before flowering,
follow up with hand removal for
at least 5 years
Hand remove small infestations.
Wipe rosettes with 30%
glyphosate. Spray till run off with
Lontrel® 10ml/10L +wetting
agent for dense infestations

Timing
March July
June November

July - October

Spray before
seed sets,
flowering occurs
from Autumn to
spring.
June to October
Year round

June - August

November February
July September
June - August
(prior to flower
formation)
May – July

June - August

July - August
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Species

Common Name

Gladiolus caryophyllaceus

Pink Gladiolus

Hedypnois rhagadioloides

Cretan Weed

Hypochaeris glabra

Flatweed

Isolepis marginata

Coarse Club Rush

Lachenalia reflexa

Yellow Soldiers

Lactuca serriola

Prickly Lettuce

Lolium rigidum

Annual Rye Grass

Lotus angustissimus

Narrow Leaf Trefoil

Oenothera stricta

Evening Primrose

Orobanche minor

Lesser Broomrape

Pelargonium capitatum

Rose Pelargonium

Petrorhagia dubia

Velvet Pink

Ptilotus polystachyus

Bottle Washers

© Natural Area Consulting 2011

Application Rate
Wipe individual leaves with
glyphosate 10% or spray dense
infestations in degraded areas
with 1% glyphosate just on
flowering at corm exhaustion
Management unknown. Spot
spray with glyphosate at a rate of
1% is recommended
Hand remove small infestations.
Wipe rosettes with 30%
glyphosate. Lontrel® 10ml/10L
+wetting agent for dense
infestations
Management unknown. Spot
spray with glyphosate at a rate of
1% is recommended
Spot spray metsulfuron methyl
0.2g/15L + pulse®, till run off
Hand remove small infestations.
Spray till run off with Glyphosate
or metsulfuron methyl 5g/ha +
surfactant
Spray 300mL/ha Select® or
500mL/ha Quizalofop or 200
ml/ha Verdict® or 1.6 L/ha
Fusilade®Forte with 1% spray oil.
Spot spray 60g/ha Logran® or
200g/ha Lontrel®
Spray young actively growing
plants (older plants are resistant
to herbicide) and a 5m buffer, till
run off, with 50g/ha Logran plus
1% spray oil in 10L water. Or
4L/ha 2,4-DB (400g/L). Tolerant
to glyphosate.
Management unknown. Spot
spray with glyphosate at a
concentration of 1% is
recommended
Remove large plants and hand
weed seedlings. Bushland areas1L/ha of 2,4-D amine (500g/L) or
20mL 2,4-D amine (500g/L) plus
25mL wetting agent in 10L water.
Small areas - 100mL of Tordon
Management unknown. Spot
spray with glyphosate at a rate of
1% is recommended
A native to Western Australia
who’s ability to establish in
disturbed sites has led it to be
classified as a weed. Levels of this
species should be monitored.

Timing
July September
While actively
Growing
May September
While actively
growing
July
September November

June - October
June –
December
(when actively
growing)

July - October

June - August

June - October

June September
While actively
growing
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Species

5.2

Common Name

Solanum nigrum

Nightshade

Sonchus oleraceus

Sowthistle

Trifolium arvense

Hares Foot Clover

Trifolium campestre

Hop Clover

Ursinia anthemoides

Ursina

Vulpia myuros

Silver Grass

Wahlenbergia capensis

Cape Blue Bell

Application Rate
Hand removel small infestations.
Starane®1L/ha applied when
actively growing in summer (not
in or near wetlands)
Manually remove isolated plants.
Spray small areas till run off with
100ml Tordon®75-D + 25ml
wetting agent in 10L water. In
Bushland spray 80ml 2,4-DB plus
25 ml wetting agent in 10L water
Spot spray 50g/ha Logran® or
250g/ha Lontrel750®
Spot spray 50g/ha Logran® or
250g/ha Lontrel750®
Management unknown. Spot
spray with glyphosate at a rate of
1% is recommended
Spot spray 5ml glyphosate
(450g/L) plus 25ml wetting agent
per 10L of water till run off
Management unknown. Spot
spray with glyphosate at a rate of
1% is recommended

Timing
July - December

June - August

July –
September
June – August
Active growth
takes place June
to November
July September
While actively
growing

Revegetation

Revegetation of the site will take place to optimise the area as a habitat for the Carnaby’s
Cockatoo, including both foraging ground as well future nesting sites. The degraded areas of
the site will undergo intensive rehabilitation efforts, while areas in good condition will
undergo infill planting. Figure 12 shows the areas where intensive and infill planting are
recommended.
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It is recommended that the species shown in Table 5 be used for revegetation. Numbers for
each species have also been included with the aim of achieving a plant density of 1/m2
across the site. A 20% mortality rate has been factored into these numbers.
With a significant lack of overstorey on site it is recommended that Eucalyptus marginata
(Jarrah) and Eucalyptus gomphocephala (Tuart) be planted across the site at a density of
1/10m2. These species will provide both habitat and food resources into the future.
In order to maximise revegetation success as well as the ecological value of the site, it
would be preferable that all plants:

be propagated using local provenance seed,

native fertiliser tablet or similar is applied at time of planting and

are planted with plastic tree guards as a means of protecting seedlings from grazing
by animals.
Note that watering may be required during warmer months if planting occurs during a
particularly dry year.
Table 5:

Revegetation Species List for initial revegetation

Species
Allocasuarina fraseriana
Banksia attenuata
Banksia dallanneyi
Banksia grandis
Banksia menziesii
Banksia sessilis var. sessilis
Corymbia calophylla
Eucalyptus gomphocephala
Eucalyptus marginata
Hakea lissocarpha
Hakea prostrata
Hakea ruscifolia
Total

Density
Low
Medium
Medium
Medium
Medium
Medium (in thickets)
Low
Low
Medium
Medium
Low
Medium

Number of plants
631
1260
1260
1260
1260
1260
631
2000
2000
1260
631
1260
14,713

Of these the following species are not currently present on the site or in adjacent areas of
Piney Lakes, but can be considered suitable for the soil and vegetation type:

Hakea lissocarpha and

Hakea ruscifolia.
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5.3

Other Rehabilitation Success Considerations

On inspection of the site it was noticed that previous plantings of Banksia species were not
growing as expected, showing signs of yellowing leaves and stunted growth. Potential causes
include:

lingering soil acidity from the pines that used to be at the site,

dieback from one or more species of Phytophthora, and/or

water stress associated with reduced rainfall levels in previous years which the plants
have yet to recover from.
Accordingly, before commencing revegetation activities, it is recommended that some
assessment of the potential causes of poor health in the Banksia is carried out, as this will
assist with maximising the success of the proposed program. Assessment activities could
include the following:

undertaking series of soil pH testing, or

undertaking soil sampling in and around affected trees and having them analysed at
an appropriate laboratory to determine whether or not dieback is present.
In order for revegetation to be successful it is often important to control fauna pest species
that may hinder natural and implemented regrowth. Species such as rabbits feed on the new
growth of plants and will need to be controlled in the area to optimise success. If Rabbits are
seen to be a problem, control measures consistent with COM policy should be considered
and implemented.
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5.4

Nesting Boxes

As suitable natural tree hollows can take some 100 to 200 years to develop, artificial hollows
may be installed in or around the rehabilitation site. However, with the location of the site
outside of the historical breeding zones of the cockatoo, there may be limited chance of
success. Table 7 highlights the advantages and disadvantages of installing nesting boxes. The
locations and number of nesting boxes should be confirmed after consultation and would
need to take into account the preferred form and location of the Carnaby’s Cockatoo.
Considerations would include;

designed as set out in the Department of Environment and Conservations ‘Artificial
hollows for Carnaby’s Cockatoo: How to Design a Hollow’, (DEC, 2011),

faced away from prevailing weather, and

secured firmly to a tree between 10 – 25m from the ground.
Table 7:

Advantages and Disadvantages of Installing Nesting Boxes

Advantages
Carnaby’s have been seen nesting on the Swan
Coastal Plain (Yanchep)

Disadvantages
There are no known breeding sites around the
area

The breeding ground seems to be moving
westward (DEC, 2010)
Once foraging habitat is established the birds
may utilise the installations (into the future)
The boxes may be utilised by other species of
native parrot, enhancing the ecological value of
the area

The site is outside the traditional breeding areas

5.5

The nesting boxes may be used by other species,
resulting in a loss of time and money

Success Criteria and Maintenance

In order to monitor the success of the revegetation, monitoring in relation to set criteria may
be undertaken. It is recommended that formal monitoring take place every six months for a
2 year period after rehabilitation, and take into account the following:

an aim of 80% survival rates for plantings,

improved species diversity,

noticeable growth rates (percentage cover over a set area) of plantings to be seen,

the establishment of 1 plant per m2 over the revegetated areas,

weed coverage to be less than 5%,

weed species to comprise less than 5% of the total species composition and

no woody weeds to be present on site.
It is also recommended that informal monitoring of the site be undertaken quarterly to
ensure that any issue arising such as plant death or grazing can be seen to in a timely
manner. An example informal monitoring sheet is attached at Appendix 1.
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Maintenance of the site should also take place two – three times a year for at least two
years (frequency may need to be adjusted according to site conditions). Activities
undertaken at this time may include:

weed control,

rabbit control,

waste management,

supplementary plantings and

rectifying any issues raised by formal or informal monitoring.
Monitoring of rehabilitation outcomes can be undertaken through the setting up of a series
of 5m x 5m quadrats to assess:

planting success (mortality),

species diversity,

weed coverage,
One quadrat per hectare is recommended.

© Natural Area Consulting 2011

Page 28

City of Melville – Carnaby’s Cockatoo Habitat Restoration Plan - Piney lakes

6.0 Indicative Costing

In order to assist with future rehabilitation planning at the site, indicative costings for year 1
works are provided in Table 6. Note that actual costs will be dependent on the timing of
implementing the works, along with supplier(s) and/or contractor(s) commissioned to carry
out the works. The costs associated with the construction and installation of nesting boxes
have not been included due to varying design and construction methods.
Table 6:

Indicative Costing for Rehabilitation Works
Unit
Cost $

Unit

No

Allocasuarina fraseriana

2.20

ea

631

$

1,388.20

Banksia attenuata

2.75

ea

1260

$

3,465.00

Banksia dallanneyi

6.05

ea

1260

$

7,623.00

Banksia grandis

2.75

ea

1260

$

3,465.00

Banksia menziesii

2.75

ea

1260

$

3,465.00

Banksia sessilis var. sessilis

3.85

ea

1260

$

4,851.00

Corymbia calophylla

2.20

ea

631

$

1,388.20

Eucalyptus gomphocephala

2.20

ea

2000

$

4,400.00

Eucalyptus marginata

3.85

ea

2000

$

7,700.00

Hakea lissocarpha

2.75

ea

1260

$

3,465.00

Hakea prostrata

2.75

ea

631

$

1,735.25

Hakea ruscifolia

2.75

ea

1260

$

3,465.00

14,713

$

46,410.65

Item

Cost (excl. GST)

Supply of tubestock

Total
Plant Installation
Plastic tree guards (ea)

0.29

ea

14,713

$

4,266.77

Bamboo stakes (per plant)

0.24

ea

14,713

$

3,531.12

Native fertiliser

0.10

ea

14,713

$

1,471.30

Per plant

2.00

ea

14,713

$

29,426.00

$

38,695.19

48.00
32.00
32.00
32.00

$
$
$
$
$

3,840.00
2,624.00
2,496.00
2,400.00
11,360.00

64

$
$
$

4,160.00
100,625.84
110,688.42

Total
Weed Control
Cut and Paint*
Quizalofop application*
Glyphosate application*
Metsulfuron-methyl application*
Total
Watering (if required)
Per hour
Total of works
Total of works including GST

80.00
82.00
78.00
75.00

65.00

hr
hr
hr
hr

* All herbicide application rates are for a single treatment for the whole site.
* Costs are herbicide inclusive.
* No allowance has been made for removal and disposal of cut material from site.
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7.0 Implementation Schedule
A recommended implementation schedule is provided below containing the works set out in
part 3. The schedule is set up for rehabilitation works to commence in 2012 with completion
of two year’s monitoring in 2014.
Year 1 (2012)
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Woody weed removal
Herbicide treatment grasses
Herbicide treatment geophytes
Herbicide treatment glyphosate
Revegetation
Nesting box installation*
Informal monitoring
Formal monitoring
* Works can undertaken at anytime
Year 2 (2013)
Herbicide application
Revegetation (infill)
Informal monitoring
Formal monitoring

Year 3 (2014)
Herbicide application
Informal monitoring
Formal monitoring
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Appendix 1:

Flora Species List

Family
Cycads
ZAMIACEAE
Monocotyledons
ASPARAGACEAE

Species

Common Name

Macrozamia reidlei

Zamia

Weed

Lomandra caespitosa
Lomandra hermaphrodita
Lomandra suaveolens
Thysanotus arbuscula

COLCHICEAE

Burchardia congesta

CYPERACEAE

Isolepis marginata
Lepidosperma squamatum
Mesomelaena pseudostygia
Schoenus subfascicularis

DASYPOGONACEAE

Dasypogon bromeliifolius

HAEMODORACEAE

Conostylis aculeata
Phlebocarya ciliata

HEMEROCALLIDACEAE

Dianella revoluta var. divaricata

HYACINTHACEAE

Lachenalia reflexa

Yellow soldiers

Y

IRIDACEAE

Freesia alba x leichtlinii

Freesia
Pink gladiolus

Y
Y

Wild oats
Couch grass
Perennial Veldt
Annual rye grass

Y
Y
Y
Y
Y

Gladiolus caryophyllaceus
Patersonia occidentalis
ORCHIDACEAE

Microtis media

POACEAE

Austrostipa compressa
Avena barbata
Cynodon dactylon
Ehrharta calycinus
Lolium rigidum
Vulpia myuros

RESTIONACEAE
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Y

Desmocladus flexuosa
Hypolaena exsulca
Lyginia barbata
Lyginia imberbis
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Family

Species

Common Name

XANTHORRHOEACEAE

Xanthorrhoea brunonis
Xanthorrhoea preissii

Balga

Weed

Dicotyledons
AIZOACEAE

Carpobrotus edulis

Y

AMARANTHACEAE

Ptilotus polystachyus

Y

ASTERACEAE

Arctotheca calendula
Hedypnois rhagadioloides
Hypochaeris glabra
Lactuca serriola
Podotheca gnaphalioides
Senecio sp
Sonchus oleraceus
Ursinia anthemoides

Capeweed
Cretan weed
Flatweed
Prickly lettuce

Y
Y
Y
Y

Sowthistle

Y
Y

BRASSICACEAE

Brassica tournefortii

Y

CAMPANULACEAE

Wahlenbergia capensis
Wahlenbergia gracilis

Y

CARYOPHYLLACEAE

Petrorhagia dubius

Y

CASUARINACEAE

Allocasuarina fraseriana
Allocasuarina humilis

CRASSULACEAE

Crassula alata

DILLENIACEAE

Hibbertia huegelii
Hibbertia hypericoides
Hibbertia racemosa

ERICACEAE

Conostephium pendulum
Leucopogon conostephioides

EUPHORBIACEAE

Euphorbia terracina
Monotaxis grandiflora

Geraldton Carnation Weed

Y

FABACEAE

Acacia iteaphylla
Acacia pulchella

Flinders range wattle
Prickly moses

Y
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Family

GERANIACEAE

Species
Acacia saligna
Acacia stenoptera
Bossiaea eriocarpa
Daviesia nudiflora
Daviesia physodes
Daviesia triflora
Gompholobium tomentosum
Hardenbergia comptoniana
Jacksonia furcellata
Jacksonia sternbergiana
Kennedia prostrata
Lotus angustissimus
Trifolium arvense
Trifolium campestre
Erodium botrys
Pelargonium capitatum

GOODENIACEAE

Dampiera linearis
Lechenaultia floribunda
Scaevola canescens

LAMIACEAE

Hemiandra pungens

LORANTHACEAE

Amyema preissii
Nuytsia floribunda

MOLLUGINACEAE

Macarthuria australis

MYRTACEAE

Calothamnus quadrifidus
Chamelaucium uncinatum
Corymbia calophylla
Eremaea pauciflora
Eucalyptus marginata
Eucalyptus rudis
Hypocalymma robustum
Kunzea glabra
Melaleuca lanceolata
Regelia inops
Scholtzia involucrata

Common Name

Weed

Running postman
Y
Y
Y
Y
Y

Rose pelargonium

Wireleaf Mistletoe
WA Christmas tree

Geraldton Wax flower
Marri

Y

Jarrah

ONOGRACEAE

Oenothera stricta

Y

OROBANCHACEAE

Orobanche minor

Y
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Family

Species

Common Name

PROTEACEAE

Adenanthos cygnorum
Banksia attenuata
Banksia dallanneyi
Banksia grandis
Banksia menziesii
Conospermum triplinervium
Grevillea crithmifolia
Hakea prostrata
Persoonia saccata
Stirlingia latifolia

Woolly bush

SCROPHULARIACEAE

Dischisma arenarium

SOLANACEAE

Solanum nigrum

STYLIDACEAE

Stylidium repens

Adjacent species
ASPARAGACEAE

Nearby for comparison

HAEMODORACEAE

Conostylis juncea

ERICACEAE

Leucopogon propinquus

FABACEAE

Gastrolobium capitatum
Hovea pungens

GOODENIACEAE

Scaevola repens

PROTEACEAE

Banksia sessilis
Synaphea spinulosa

RUBIACEAE

Opercularia vaginata
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Nightshade
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Thysanotus sparteus
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Appendix 2:

Informal Monitoring Sheet
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Piney Lakes, Carnaby’s Habitat
Informal Monitoring Report

March 2012

General Site Monitoring
Fencing – detail location
and type of damage (if
any)

Photo
Record

Rubbish – detail location
and type on map
Fire Risk – detail type,
level (low, med, high) and
location on map
Signs of Dieback – details
type and location
Erosion/soil stabilisation
– detail type and extent
on map
Weeds – detail type and
level of infestation on
map
Fauna – General – detail
types of animals present
from scats and tracks
Planting Works
Condition of revegetation
plantings
Approx. Survival rate
Signs of
damage/vandalism

Actions Proposed
Description

Appendix 3:

Bush Forever Vegetation Structural Classes
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Vegetation Structural Classes
Life Form/Height
Class
Trees over 30 m
Trees 10 – 30 m
Trees under 10 m
Tree Mallee
Shrub Mallee
Shrubs over 2 m
Shrubs 1 – 2 m
Shrubs under 1 m
Grasses
Herbs
Sedges

Canopy Percentage Cover
100 – 70%
Tall closed
forest
Closed forest
Low closed
forest
Closed tree
mallee
Closed shrub
mallee
Closed tall
scrub
Closed heath
Closed low
heath
Closed
grassland
Closed
herbland
Closed
sedgeland

70 – 30%

30 - 10%

Tall open forest

Tall woodland

Open forest

Woodland

Low open forest

Low woodland

Tree mallee

Open tree mallee

Shrub mallee

Open shrub
mallee

Tall open scrub

Tall shrubland

Open heath

Shrubland

Open low heath

Low shrubland

Grassland

Open grassland

Herbland

Open herbland

Sedgeland

Open sedgeland

10 – 2 %
Tall open
woodland
Open woodland
Low open
woodland
Very open tree
mallee
Very open shrub
mallee
Tall open
shrubland
Open shrubland
Low open
shrubland
Very open
grassland
Very open
herbland
Very open
sedgeland

(Source: Government of Western Australia, 2000)
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Appendix 4:

Keighery Scale

Category
1
Pristine
2
Excellent
3
Very Good
4
Good

5
Degraded

6
Completely Degraded

Description
Pristine or nearly so, no obvious signs of disturbance.
Vegetation structure intact, disturbance affecting individual
species and weeds are non-aggressive species.
Vegetation structure altered obvious signs of disturbance. For
example, disturbance to vegetation structure caused by repeated
fires, the presence of some more aggressive weeds, dieback,
logging and grazing.
Vegetation structure significantly altered by very obvious signs of
multiple disturbances. Retains basic vegetation structure or
ability to regenerate it. For example, disturbance to vegetation
structure caused by very frequent fires, the presence of some
very aggressive weeds at high density, partial clearing, dieback
and grazing.
Basic vegetation structure severely impacted by disturbance.
Scope for regeneration but not to a state approaching good
condition without intensive management. For example,
disturbance to vegetation structure caused by very frequent fires,
the presence of very aggressive weeds, partial clearing, dieback
and grazing.
The structure of the vegetation is no longer intact and the area is
completely or almost completely without native species. These
areas are often described as 'parkland cleared' with the flora
comprising weed or crop species with isolated native trees or
shrubs.
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