
  

Mona Vale Road Upgrade Biodiversity Investigation Report - Final ecosure.com.au  |  51 

6.1.2 Fauna habitat features 

The area is characterised by an abundance of rock outcrops, providing habitat for invertebrates, 
reptiles and mammals. There is a low density of hollow bearing trees, due primarily to the 
shallow sandy soils, with large hollow bearing trees only occasionally found (Figure 7). Not all 
hollow-bearing trees within the survey area were recorded as part of the scope of this survey; 
however at each fauna habitat assessment point the number of hollow-bearing trees was noted 
within each quadrat. The majority of sites (42 of 54) had no hollow bearing trees or only one. 
The highest value was seven hollow bearing trees, which occurred opposite the Bahai Temple 
in an area with a number of large, old trees (Figure 7). This analysis excludes the Duffys Forest 
Translocation Site where artificial hollows, in the form of nextboxes, are installed and therefore 
numbers are higher. 

There were eleven termite mounds identified during these present surveys. Five of these were 
terrestrial termite mounds suitable for use by female Rosenberg’s goannas. Three of these had 
evidence of recent excavation by lizards, suggesting breeding activity. Twelve terrestrial termite 
mounds had been previously recorded (Smith and Smith 2011), locations of these are shown in 
Figure 7. 

6.2 Fauna diversity 

A total of 104 vertebrate fauna species were confirmed during surveys (see Appendix J for a full 
list) within three main fauna habitats (open woodland, sandstone heath and disturbed) found to 
be present within or immediately surrounding the survey area (Table 21: Summary of fauna 
species detected during surveys). Four additional microbat species possibly occur, based on 
echolocation call analysis, but are not confirmed at this stage (see Section 6.5 for further details 
on these species). 

Table 21: Summary of fauna species detected during surveys 

Taxa Number of species detected 
during surveys 

Amphibians 8** 

Birds 73 

Bats 8* 

Non-flying mammals 5 

Reptiles 7+ 

Total 108 (104 confirmed) 

*one definite threatened species, three definite common species, 4 possible species 
and one species group (See 6.4 for more information **two threatened species, +one 
threatened species. 

6.3 Reptiles and amphibians 

One threatened reptile (Rosenberg’s goanna) was found during current surveys and numerous 
termite mounds exhibiting signs of likely nesting of Rosenberg’s goanna were also found (Figure 
7). A further two locally significant reptile species were recorded (lace monitor (Varanus varius) 
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and yellow-faced whipsnake (Demansia psammophis) and another four species (snake-eyed 
skink (Cryptoblepharus virgatus), broad-tailed gecko (Phyllurus platurus), garden skink 
(Lampropholis delicata) and grass skink (Lampropholis guichenoti) were also found during 
active searches and opportunistically (Appendix J). 

Eight species of amphibians were recorded during current surveys just outside of the survey 
area (Appendix J). Two of these species are threatened. Two individuals of the giant burrowing 
frog, listed under state and Commonwealth legislation were located in Garigal National Park on 
19 February 2014, along the Caleyi Track (Figure 7). One was recorded approximately 150 
metres south of the survey area and the other approximately 575 metres south of the survey 
area within Garigal National Park. Along the same track, a second threatened amphibian, the 
red-crowned toadlet was heard to the south of the survey area, in a sandstone seep along the 
Caleyi track in Garigal National Park (Figure 7).  

The other five species were commonly occurring frogs (eastern dwarf tree frog (Litoria fallax), 
striped marsh frog (Limnodynastes peronii), common eastern froglet (Crinia signifera), emerald 
spotted tree frog (Litoria peronii) and wallum rocket frog (Litoria freycineti). These species were 
recorded in or adjacent to nearby farm dams associated with semi-rural properties, outside of 
the survey area. 

 
Plate 1 Giant burrowing frog (Heleioporus australiacus) 

(juvenile) 

 
Plate 2 Lace monitor (Varanus varius) (captured on 

remote camera) 

6.4 Birds 

There were 73 bird species detected opportunistically and during targeted surveys from October 
2013 to August 2014. Four of these species (glossy black-cockatoo (Calyptorhynchus lathami), 
powerful owl (Ninox strenua), regent honeyeater (Anthochaera phrygia) and little lorikeet 
(Glossopsitta pusilla) are threatened under state or Commonwealth legislation; these species 
are discussed in Section 7 . 

One migratory species listed under the EPBC Act (white-throated needletail Hirundapus 
caudacutus) and six marine species listed under the EPBC Act including fan-tailed cuckoo 
(Cacomantis flabelliformis), black-faced cuckoo shrike (Coracina novaehollandiae), dollarbird 
(Eurystomus orientalis), Pacific koel (Eudynamys orientalis), channel-billed cuckoo (Scythrops 
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novaehollandiae), sacred kingfisher (Todiramphus sanctus) were recorded during surveys. For 
details of other migratory and marine species that are likely to occur refer to section 0 and 
Appendix K).  

Small insectivorous species (eastern yellow robin (Eopsaltria australis), grey fantail (Rhipidura 
albiscapa), striated and brown thornbill (Acanthiza lineata) and white-browed scrubwren 
(Sericornis frontalis)) were commonly recorded, as were channel-billed cuckoo and eastern 
spine-bill (Acanthorhynchus tenuirostris). 

Ground-nesting birds such as superb lyrebirds (Menura novaehollandiae). (Plate 3) and brush-
turkeys (Alectura lathami) were also observed several times as part of opportunisistic surveys. 
This suggests a low level of predation by pests such as foxes, fox baiting was being carried out 
concurrently with surveys in Garigal and Kuringai National Parks, surrounding the survey area. 

 
Plate 3 Superb lyrebird (captured from a remote camera). 

6.5 Bats 

6.5.1 Overview 

A total of 1096 bat calls were detected by ultrasonic call detection within the survey area. Eighty 
percent of calls were attributable to just one call type, the forest bats (Vespadelus spp. group) 
(potentially consisting of up to three species (eastern forest bat Vespadelus pumilius, eastern 
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cave bat (V. troughtoni) and little forest bat (V. vulturnus)) (Appendix L).  

Four species could be definitativey identified from echolocation call analysis with an additional 
species captured during harp trapping (large forest bat (V. darlingtoni)). Results to date suggest 
there are up to 12 microbat species present. A number of possible calls from the EPBC Act 
listed large-eared pied bat (Chalinolobus dwyeri was recorded within the road corridor, but the 
duration and quality were not sufficient to confirm its presence. Eastern bent-wing bat 
(Miniopterus orianae oceanensis), listed as vulnerable under the TSC Act, was one of the four 
species positively identified from call analysis, large forest bat, Nyctophilus sp., little forest bat 
(V. vulturnus) and chocolate wattled bat (C. morio) were also possibly recorded in the study site 
but these calls could not be identified with any level of certainty (Table 22). 

Threatened bat species are discussed in detail in Section 7. 

Table 22 Bat species recorded within the survey area using ultrasonic call detection. 

Species name  Common name Status under 
TSC Act 

Status under 
EPBC Act 

Accuracy  of 
identification based on 
call 

Austronomus australis 
(previously known as 
Tadarida australis ) 

white-striped 
free-tail bat 

- - Definite 

Chalinolobus dwyeri large-eared pied 
bat 

V V Possible 

Chalinolobus gouldii Gould’s wattled 
bat 

- - Definite 

Chalinolobus morio chocolate wattled 
bat 

- - Definite 

Miniopterus orianae 
oceanensis 

eastern bent-
wing bat 

V - Definite 

Mormopterus ridei   - - Possible 

Nyctophilus spp. or 
Myotis 

  ? ? Possible (species in these 
genera cannot be 
distinguished by calls) 

Vespadelus darlingtoni large forest bat - - Definate (captured by harp 
trap) 

Vespadelus pumilus eastern forest bat - - Possible 

Vespadelus regulus southern forest 
bat 

- - Possible 

Vespadelus troughtoni eastern cave bat V - Possible 

Vespadelus vulturnus little forest bat - - Possible 

6.5.2 Microbat habitat 

Microbat habitat within the study area consists of sandstone heath, wet sclerophyll forest, open 
woodland and disturbed and cleared areas.  
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The sandstone heath and open woodlands provides foraging and roosting opportunities for 
microbats. Hollow bearing trees were present and are likely to provide good roosting 
opportunities for species such as white-striped free-tail bat and large forest bat. Caves, rock 
overhangs and rock crevices are common in the sandstone heath habitats and may provide 
roosting opportunities for large-eared pied bat, although the types of caves they use are very 
specific and may or may not be present in the study area. Other roosting opportunities are also 
available in buildings in the nearby residential and commercial areas for the adaptable 
Nyctophilus species.  

The surrounding woodland and heath provide habitat for insect prey although sandstone heath 
generally has low insect biomass (Threlfall et al. 2013). The nearby Garigal and Ku-ring-gai 
Chase National Parks provide large areas for foraging. Unfortunately, large parts of the area 
around the proposed road upgrade site are occupied by low density housing, roads and 
commercial buildings. This has meant that much of the remaining habitat is disturbed through 
noise, lighting, people and traffic. Although some bat species will forage and roost in urban 
areas (e.g. white-striped free-tail bat (Austronomus australis)) others are more sensitive to 
increased light and noise and may be impacted by expanding human infrastructure (Threlfall et 
al. 2013).
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6.6 Non-flying mammals 

6.6.1 Koalas 

No evidence of koala activity was recorded at any of the eleven sites within the survey area 

during SAT surveys, or during transit between the sites. Despite this, SAT surveys identified 

potential koala habitat within the survey area; including two potential koala feed trees (PFKTs): 

swamp mahogany (Eucalyptus robusta) and grey gum (Eucalyptus punctata) (Pittwater Council 

2014 and OEH 2013). Supplementary food tree species were also recorded during SAT 

surveys; however these are not considered important unless they are found in combination with 

the aforementioned PKFTs (Figure 8). Supplementary food trees recorded included: 

• Brown stringybark (Eucalyptus capitellata). 

• Tumbledown red gum (Eucalyptus dealbata). 

• Scribbly gum  

• Sydney peppermint  

• Red bloodwood 

• Smooth barked apple  

As the SAT survey results indicated a lack of koala presence, it was considered unnecessary 

to conduct line transects during this assessment. In addition, no evidence of koala activity was 

found during targeted surveys in Ku-ring-gai Chase National Park, however a recent photograph 

(2013) was taken of a koala at West Head (pers. comm. M. Hall 2013).  

An estimate of the extent of preferred koala habitat has been made, based on SAT results and 

ground-truthed vegetation. Overall, the area is unlikely to support a resident population, 

however the area identified in Figure 8 may provide suitable transitory habitat. 

6.6.2 Eastern pygmy possum 

Seventeen eastern pygmy possums were recorded from May 2014 to January 2015 within the 

survey area. One animal was trapped during targeted trapping surveys in May 2014, two 

individuals were spotlighted during that period, and the remainder were found in nest boxes in 

May 2014, June 2014 and January 2015 (Figure 7).  

During May surveys, one box in open woodland was found to be used by an adult female and 

her six dependent young. The young were fully furred but based on the condition of the female’s 

mammary glands, were still not weaned. The female had installed a significant amount of 

nesting material in the nest box. The nest box was very close to the existing road (less than 10 

metres away) in the Duffys Forest translocation site (open woodland). This community had few 

large trees with hollows. 

Several of the other boxes showed signs of previous occupation. One box had a significant 

amount of small, green non-eucalyptus leaves (which are consistent with occupation by eastern 

pygmy possum (Law 2014). Scats at a couple of the other nest boxes suggest that brown 
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antechinus may have been using the boxes as well. Although nesting material for this species 

(dead eucalypt leaves), was not found. 

Further discussion on the population of eastern pygmy possums is provided in Section 7.2.3.6. 

6.6.3 Other significant non-flying mammals 

Four other significant species of mammal were positively identified during site surveys; 

• Feathertail glider (Acrobates pygmaeus). 

• Swamp wallaby  

• Bush rat (Rattus fuscipes). 

• Long-nosed bandicoot (Peremeles nasuta). 

• Sugar glider (Petaurus breviceps). 

All of the above species are locally significant within the Pittwater Council LGA, but none are 

listed as threatened under state or Commonwealth legislation.  

As well as these significant species, the ringtail possum (Pseudocheirus peregrinus) and 

brushtail possum (Trichosurus vulpecula) were found in abundance within and surrounding the 

survey area (Appendix J) and evidence of the introduced European rabbit (Oryctolagus 

cuniculus) was noted.  
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7  Species, populations and communities of 
conservation concern 

7.1 Matters of national environmental significance  

7.1.1 Threatened ecological communities 

Coastal Upland Swamps in the Sydney Basin Bioregion is a current nomination for listing as 
endangered community under the EPBC Act 1999 (DoE 2012-2014). The state listed Coastal 
Upland Swamp EEC may meet the criteria for this TEC. 

7.1.2 Threatened flora species 

Based on the desktop assessment and the detailed field surveys (vegetation condition 
assessment and verification of vegetation communities), two species of threatened flora listed 
under the EPBC Act were known to occur whereas the remaining ten species have a low 
likelihood of occurrence within the survey area (Appendix F).  

The two known species, Caley’s grevillea (endangered) and Angus’ onion orchid 
(endangered) were detected during current field surveys. Twenty-nine plants of Caley’s 
grevillea were observed on ironstone laterite in a few patches of Duffys Forest EEC in the far 
eastern and far western part of the survey area as well as in the Bloodwood-Scribbly Gum 
Woodland in the far eastern part of the survey area (Figure 4). Microtis spp. (including Angus’s 
onion orchid), comprising 593 plants, were found in 15 highly disturbed locations along Mona 
Vale Road and surrounding Wirreanda Road (Figure 5;Table 9).  

Results from previous surveys (Smith and Smith 2011), suggested that a further two species 
are highly likely to occur within the survey area: sunshine wattle (endangered) and curved 
rice-flower (vulnerable). The sunshine wattle was possibly recorded during previous surveys 
(Smith and Smith 2011) however analysis of the photo by senior botanist, Nathan Smith, 
suggests it is the common species, Acacia terminalis subsp. angustifolia, not the endangered 
sub-species. In addition to photo analysis, Nathan went to a reference site with known 
sunshine wattle specimen and compared samples during the flowering period. Curved rice-
flower was previously recorded in the Duffys Forest EEC on Tumbledown Dick Hill in 1996 in 
the western part of the survey area, on the southern side of Mona Vale Road (Smith and Smith 
2011). Detailed targeted assessments as well as visits to reference sites (Table 14) were 
conducted but the species was not observed by Ecosure. 

7.1.3 Threatened fauna species 

Three fauna species listed under the EPBC Act were detected within or adjacent to the survey 
area during current surveys. A further nine have a moderate likelihood of occurrence. This 
section discusses these species in detail. Details on habitat and likelihood of occurrence are 
shown in Appendix J. 
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7.1.3.1 Giant burrowing frog 

The giant burrowing frog is a large, long-lived species that does not breed every year and 
prefers heath and woodland habitats, avoiding cleared areas (Lemckert and Brassil 2004). 
This species spends up to 95 per cent of its time in non-breeding habitat, and calling only 
occurs for one or two nights at a time (Rose 1974; Webb 1983). 

An adult female and juvenile giant burrowing frog was detected within Garigal National Park, 
at two locations with the closest approximately 300 metres from the concept design footprint, 
February 2014 (Figure 7). There are nine previous records within 5 kilometres of the centre of 
the footprint since 1980. Foraging habitat occurs within the survey area, but no breeding 
habitat. 

7.1.3.2 Regent honeyeater 

The regent honeyeater is a rare species spread thinly across south-eastern Australia 
(Menkhorst et al 1999). They forage on the nectar of eucalypts and mistletoe, with three 
species making up the majority of their diet (Eucalyptus sideroxylon – mugga ironbark, E. 
albens (white box) and E. melliodora (yellow box) (Menkhorst et al 1999).  Nests are located 
in box-ironbark and other temperate and riparian gallery forests dominated by Casuarina 
cunninghamiana (OEH 2012-2014). 

The regent honeyeater was recorded in the study area during current surveys, but not within 
the survey area. It occurred in Kuringai National Park, approximately 1 kilometre from the 
survey area. Two previous records were found within the study area since 1980. 

The pattern suggests that the regent honeyeater is a very rare non-breeding visitor to the area 
in the winter and spring, where it seeks highly productive food concentrations. There is unlikely 
to be a resident or regularly migratory population reliant on the study area. While limited 
potential foraging habitat occurs within the survey area, it is likely that quieter, profusely 
flowering trees in gully areas would be preferred, during this species rare visits to the area. 

7.1.3.3 Large-eared pied bat  

Three calls from this species were possibly recorded within the road corridor near Tumburra 
Street during the field surveys and the species was recorded recently within 1 kilometre of the 
survey area (B.Law pers comm. 2013).  

The large-eared pied bat has been recorded from a large range of vegetation types including:  

• Dry and wet sclerophyll forest. 

• Cypress pine (Callitris glauca) dominated forest. 

• Tall open eucalypt forest with a rainforest sub-canopy. 

• Sub-alpine woodland. 

• Sandstone outcrop country. 
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Dry sclerophyll forest and sandstone outcrops occur in the road corridor so it is possible that 
the large-eared pied bat inhabits the proposed survey area.  

This species is known to roost in: 

• Sandstone cliffs and fertile woodland valley particularly box gum woodlands or 
river/rainforest corridors which are used for foraging. 

• Disused mine shafts. 

• Caves. 

• Overhangs.  

• Disused fairy martin (Hirundo ariel) nests (Hoye & Dwyer 1995; Schulz 1998).  

• Possibly roosts in the hollows of trees. 

• Road culverts. 

Sandstone cliffs, sandstone overhangs and hollow trees occur within the road corridor and 
could provide roosting habitat for this species.  

This species has been recorded within the Ingleside area by Bonsen (2012), so the call 
sequences recorded during the Ecosure survey are very likely to be this species. 

7.1.3.4 Grey-headed flying-fox (Pteropus poliocephalus) 

More than 300 grey-headed flying-foxes were observed flying over or foraging within the 
survey area. Grey-headed flying-fox (listed as vulnerable under the EPBC Act) inhabits sub-
tropical and temperate rainforest, tall open forest, swamps, heaths and urban areas. A camp 
containing this species has been recorded less than 10 kilometres from the study site (within 
the suburbs of Gordon, Warriewood, Avalon and Balgowlah). This species is highly nomadic 
and disperses in response to food availability (Churchill 2009). It is highly likely that grey-
headed flying-foxes are using the road corridor for foraging due to the close proximity to 
several flying-fox camps and the large distances travelled by bats in one night. Forage trees 
for bats are abundant within the survey area and the proposed road upgrade will result in the 
removal of some feed trees for grey-headed flying-fox. 

7.1.3.5 EPBC listed species not detected but that may occur 

The three EPBC listed species, swift parrot, spotted-tailed quoll and southern brown bandicoot 
were assessed as being moderately likely to occur based on desktop assessment and field 
surveys. The southern brown bandicoot has been the subject of intensive trapping to the south 
in Garigal National Park, but is naturally rare and has not been located there since 2000. It 
has been trapped in Ku-Ring-Gai Chase National Park, particularly near Bobbin Head. It is 
unlikely that the area is important habitat for southern brown bandicoot, but they may be 
occasionally encountered (B. Hope pers.comm 2013).  
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7.1.4 Migratory and marine species 

A total of 82 migratory and marine species listed under the EPBC Act were found during the 
desktop assessment to potentially occur within the study area (Appendix K). These species 
were then evaluated for their likelihood of occurrence within the survey area and sub-set of 
sixteen species developed by excluding those with no habitat within the survey area (Appendix 
M). One of these species (white-throated needletail (Hirundapus caudacutus)) was detected 
at the eastern extent of the survey area during field investigations and one species has a high 
likelihood of occurrence (fork-tailed swift (Apus pacificus). Four species have a moderate 
likelihood of occurrence, mostly assessed as potentially using the survey area for a short 
period of time during migration, but are unlikely to be reliant on the area. The remaining seven 
species have a low likelihood of occurrence. 

Marine mammals, turtles, sharks and marine fish, were excluded from assessment, due to the 
absence of suitable habitat. 

7.1.5 Ramsar wetlands 

No wetlands of international importance occur within 5 kilometres of either side of the survey 
area. The closest Ramsar wetland is Towra Point Nature Reserve which is located on the 
southern shore of Botany Bay, approximately 16 kilometres from Sydney CBD and 
approximately 55 kilometres from Mona Vale Road, Ingleside (OEH 2012). 

7.1.6 World Heritage properties 

No world heritage sites occur within 5 kilometres of either side of the survey area, however 
one national heritage site (collectively known as Ku-ring-gai Chase National Park, Lion, Long 
and Spectacle Island Nature Reserve) is located adjacent to the survey area. Ku-ring-gai 
Chase National Park is situated just north of Mona Vale Road whereas Lion, Long and 
Spectacle Island Nature Reserves are located more than 25 kilometres north of Mona Vale 
Road, Ingleside. 

7.2 State-listed species, communities and populations 

7.2.1 Threatened ecological communities 

Two EECs listed under the TSC Act (Duffys Forest and Coastal Upland Swamp Ecological 
Communities) were recorded within the survey area (Section 4.3 and Section 5.2).  

7.2.1.1 Duffys Forest Endangered Ecological Community  

This community occurs on the ridgetops, plateaus, upper slopes and occasionally mid slopes 
on Hawkesbury sandstone geology, typically in association with ironstone laterite soil profiles 
and shale and laminite lenses. Duffys Forest has the structural form predominantly of open-
forest to woodland. The Duffys Forest EEC has been reported from the Warringah, Pittwater, 
Ku-ring-gai, Hornsby and Manly Local Government Areas, although it may occur elsewhere in 
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the Sydney Basin Bioregion (OEH 2011a). 

Duffys Forest EEC occurs in the far eastern and far western part of the survey area with a 
total area of 4.79 hectares within the survey area of which 1.27 hectares is currently within the 
concept design footprint. There are also small areas of Duffys Forest tree layer with highly 
disturbed understorey and Duffys Forest Translocation site (Table 7) with a total of 0.8 
hectares in the survey area and just 0.04 hectares of Duffys Forest Translocation site currently 
within the concept design footprint. 

7.2.1.2 Coastal Upland Swamp Endangered  Ecological Community   

This vegetation community is located in the Sydney Basin Bioregion and is associated with 
periodically waterlogged soils on Hawkesbury sandstone plateaus, generally where mean 
annual rainfall exceeds 950 millimetres. Coastal Upland Swamp is generally associated with 
acidic soils and vary from yellow or grey mineral sandy loams with a shallow organic horizon 
to highly organic spongy black peats with pallid subsoils. They vary in depth from a few 
centimetres to at least 4 metres. Sclerophyll shrubs and/or sedges are the dominant 
vegetation within this community with dynamic mosaics of structural forms that may include 
tall scrub, open heath and/or sedgeland also occurring. Although typically treeless, Coastal 
Upland Swamp may include scattered trees (OEH 2011b). 

Coastal Upland Swamp EEC occurs in a very small part (0.08 hectares) of the survey area in 
the south-western section and is not currently part of the concept design footprint.  

7.2.2 Threatened flora  

Based on the desktop assessment, twelve threatened flora species listed under the TSC Act 
had previously been recorded or have the potential to occur within the study area (Appendix 
F). Two of these species are known to occur whereas the remaining ten species have a low 
likelihood of occurrence within the survey area (Appendix F).  

The two known species, Angus’s onion orchid and Caley’s grevillea which are both listed as 
endangered on the TSC Act, were detected within the survey area during the flora surveys 
(Appendix H). Twenty-nine plants Caley’s grevillea were detected on ironstone laterite in a 
few patches of Duffys Forest EEC in the far eastern and far western part of the survey area 
as well as in the and Bloodwood-Scribbly Gum Woodland in the far eastern part of the survey 
area (Figure 4). Of the 34 samples collected, 10 were determined to be M. angusii whilst the 
other specimens were one of the two more common species, M.parviflora, and M. unifolia 
(Figure 5) (Appendix I).  

Results from previous surveys (Smith and Smith 2011), suggested that a further three species 
are likely to occur within the survey area: glandular pink-bell (vulnerable), curved rice flower 
(vulnerable) and sunshine wattle (endangered). Glandular pink-bell was previously recorded 
as occuring in the Bloodwood-Scribbly Gum Woodland in the central section of the survey 
area, on the northern side of the current alignment. In 1996 and 1998 it was also recorded in 
the Duffys Forest EEC on Tumbledown Dick Hill where the 1998 record showed 120 plants 
(Smith & Smith 2011). A small population of approximately 20 glandular pink-bell plants were 
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also recorded at Kimbriki Resource Recovery Centre that is located approximately 300 metres 
south of Mona Vale Road (GHD 2011). Detailed targeted surveys of this species by Ecosure 
could not confirm the presence of the species within the survey area, despite checking the 
locations of these species during flowering in times. It is considered unlikely that this species 
still occurs within the survey area, although there it is possible that seed still occurs within the 
seed bank, so it cannot be completely ruled out and has been given a low likelihood of 
occurrence (Table 13). 

As per section 7.1.2, analysis of sunshine wattle photo and samples suggested that it is the 
common species, Acacia terminalis subsp. angustifolia, and not the endangered subspecies. 
Curved rice-flower was previously recorded in the western part of the survey area in 1996 
(Smith and Smith 2011). Detailed targeted assessments as well as visits to reference sites 
(Table 14) were conducted but the species was not observed by Ecosure.  

7.2.3 Threatened fauna species 

7.2.3.1 Overview 

Twenty-two fauna species listed under the TSC Act were assessed for their likelihood of 
occurrence within 5 kilometres either side of the survey area (seven of these species are also 
listed under the EPBC Act and are discussed in Section 7.1.3) (Appendix M). In addition to 
the EPBC Act listed species discussed in Section 7.1.3, which are also listed under the TSC, 
seven species only listed under the TSC Act were recorded within or adjacent to the study 
area (red-crowned toadlet, Rosenberg’s goanna, glossy black-cockatoo, powerful owl, little 
lorikeet, eastern  bentwing-bat and eastern pygmy possum) Figure 7) (Appendix J). An 
additional five species have a high likelihood of occurrence, based on previous nearby records 
or surveys and habitat assessment and nine have a moderate likelihood of occurrence. The 
remaining species havea low likelihood of occurrence within the survey area (Appendix M). 
The species detected or with a high likelihood of occurrence that have not been discussed in 
section 7.1.3, are discussed below. 

7.2.3.2 Red-crowned toadlet 

The red-crowned toadlet has a restricted distribution, occurring only in the Sydney basin on 
Triassic Hawkesbury and Narrabeen Sandstones, primarily in Sydney Sandstone Ridgetop 
Woodland. Development of tadpoles needs to occur in acidic conditions and the species is 
highly susceptible to changes in water quality (Thumm and Mahony 1999).  

This species was detected at four locations within close proximity to each other and less than 
50 metres from the survey area, within Garigal National Park (Figure 7). Breeding and foraging 
habitat will be impacted by the proposed road upgrade. 

7.2.3.3 Powerful owl 

The powerful owl is endemic to eastern Australia, mainly on the coastal side of the Great 
Dividing Range. It occurs in a variety of vegetation types, including woodlands and rainforests, 
usually roosting and nesting in densely vegetated gullies of open forest, but forages in a wide 
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range of habitats (Cooke et al. 2002). Nesting requires large hollows in eucalypts in unlogged, 
unburnt gullies within 100 metres of streams or minor drainage lines (DECC 2007). 

The powerful owl was not detected within the survey area, but was found in a number of 
locations in close proximity to it, within the gully areas surrounding the survey area (Figure 7). 
This species is likely to utilise the survey area for foraging, but trees with the large hollows 
required for breeding are very rare within this area, with just a couple of trees located in the 
eastern section (Appendix J). There are 36 previous records within the study area for this 
species. Much of the survey area contains foraging habitat, however no suitable breeding 
areas occur. 

7.2.3.4 Glossy black-cockatoo 

The glossy black-cockatoo is an ecologist specialist, feeding almost exclusively on the seeds 
of Allocasuarina species, in eastern NSW, black she-oak (A. littoralis) is the main dietary 
component (Chapman 1999). Glossy black-cockatoos use large hollows in living or dead 
eucalypt trees for nesting, preferring deep nest hollows with wide entrances. This species is 
mainly sedentary or locally nomadic, but it is capable of travelling long distances to locate 
suitable foraging habitat (Higgins, 1999). 

This species was recorded within the survey area (Figure 7) and there are 41 records within 
the study area since 1980. It was also recorded approximately 1 kilometre to the east during 
November 2014 as part of surveys for the Mona Vale Road East upgrade. The survey area 
contains foraging habitat as Allocasuarina in patches throughout, however no nesting habitat 
occurs. 

7.2.3.5 Eastern bent-wing bat  

This species was positively identified at the rock shelf near the rock outcrop, within Kuringai 
Chase National Park east of the intersection of Mona Vale Road and Kimbriki Road (Figure 
7). This species has been recorded numerous times adjacent to both Garigal and Ku-ring-gai 
Chase National Parks. One record from 2005 is less than 500 metres from the survey area, 
off Wirreandra Rd North. The survey area offers foraging habitat only, with the closest roost 
for this species at Avalon, approximately 10 kilometres North East which is shares with the 
little bentwing-bat (B. Law pers comm 2014). 

This species occurs in woodlands and forests where it hunts above the canopy. It roosts 
mostly in caves but will also use derelict mines, storm water tunnels, buildings and man-made 
structures. Maternity caves are restricted to caves with specific temperature and humidity 
ranges and are limited to a relatively few known caves in NSW. This species often roosts in 
colonies of up to 150,000 individuals (Churchill 2009).  

7.2.3.6 Eastern pygmy possum 

This species inhabits heath and woodlands where there are flowering trees, especially 
banksia. Until recently there were few records in the vicinity of the survey area, however 
relatively recent previous surveys has detected numerous individuals, especially in and 
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western part of the survey area. Animals occur along the Ingleside ridge line, on either side of 
Mona Vale Road. They also occur in good numbers in Oxford Falls, but are rare further up the 
northern beaches peninsula (Law 2013; Law 2014).  

Seventeen eastern pygmy possums have been detected within the survey area during surveys 
for this project at the time of writing (Figure 7). This species was trapped in Elliott traps, 
observed during spotlight surveys and found in specially designed nest boxes. Nest boxes 
were the most effective survey technique and 14 nest boxes are still installed, with further 
checking recommended for March – August 2015. Consistent with Law (2013), our records for 
this species were concentrated in the western section of the survey area, with the area in the 
vicinity of the Kimbriki Waste Recovery Centre. Foraging and breeding habitat will be removed 
as part of the proposed road upgrade. 

This species also occurs within the survey area for the Mona Vale Road East upgrade 
(Ecosure 2014). 

7.3 Regionally and locally significant species 
7.3.1 Flora 

7.3.1.1 Pittwater LGA 

Sixteen flora species that are not listed under the TSC or EPBC Act and are listed as regionally 
significant in the Pittwater LGA (Pittwater Council 2011b) (Table 23: Regionally significant flora 
species within Pittwater LGA, Appendix B). Prostanthera denticulata was recorded in the 
survey area. 

Table 23: Regionally significant flora species within Pittwater LGA 

Scientific name Common name Likelihood of occurrence based on field survey 

Acacia prominens Gosford wattle Low – this species was not observed during the field surveys. 

Acronychia oblongifolia white aspen Low – this species was not observed during the field surveys. 

Alectryon subcinereus native quince Low – this species was not observed during the field surveys. 

Allocasuarina verticillata drooping she-oak Low – this species was not observed during the field surveys. 

Blechnum camfieldii  Low – this species was not observed during the field surveys. 

Cassine australis var. 
australis 

narrow-leaved red 
olive plum 

Low – this species was not observed during the field surveys. 

Diplazium dilatatum lady fern Low – this species was not observed during the field surveys. 

Eriostemon buxifolius 
subsp. buxifolius 

box-leaf waxflower  Low – this species was not observed during the field surveys. 

Eucalyptus scias red mahogany Low – this species was not observed during the field surveys. 

Eupomatia laurina bolwarra Low – this species was not observed during the field surveys 

Flagellaria indica common flagellaria  Low – this species was not observed during the field surveys. 

Guioa semiglauca  Low – this species was not observed during the field surveys. 

Pararchidendron 
pruinosum 

snow wood Low – this species was not observed during the field surveys. 

Pomaderris sp. B  Low – this species was not observed during the field surveys. 
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Scientific name Common name Likelihood of occurrence based on field survey 

Prostanthera denticulata rough mint-bush Known – this species was observed in the western part of the 
survey area on the southern part of Mona Vale Road. 

Rulingia hermanniifolia  Low – this species was not observed during the field surveys. 

7.3.1.2 Warringah LGA 

Twenty flora species (not listed under the TSC or EPBC Act) are listed as locally significant in 
the Warringah LGA (Smith and Smith 2005) (Table 24, Appendix B). Despite targeted random 
meander searches, no ROTAP flora species were found within the survey area. 

Table 24: Regionally significant flora species within Pittwater LGA 

Scientific name Common name Likelihood of occurrence based on field survey 

Acacia lunata lunate-leaved 
acacia 

Low – this species was not observed during the field surveys. 

Alternanthera denticulata lesser joyweed Low – this species was not observed during the field surveys. 

Blechnum camfieldii eared swamp fern Low – this species was not observed during the field surveys. 

Callistemon salignus willow bottlebrush Low – this species was not observed during the field surveys. 

Carex appressa tall sedge Low – this species was not observed during the field surveys. 

Correa alba var. alba white correa Low – this species was not observed during the field surveys. 

Dillwynia glaberrima  Low – this species was not observed during the field surveys. 

Gastrodia sesamoides potato orchid Low – this species was not observed during the field surveys. 

Gompholobium pinnatum pinnate wedge pea Low – this species was not observed during the field surveys. 

Hydrocotyle laxiflora stinking pennywort Low – this species was not observed during the field surveys 

Jacksonia scoparia dogwood Low – this species was not observed during the field surveys. 

Leucopogon muticus blunt beard heath Low – this species was not observed during the field surveys. 

Lobelia gracilis trailing lobelia Low – this species was not observed during the field surveys. 

Melaleuca nodosa prickly leaved 
paperbark 

Low – this species was not observed during the field surveys. 

Platysace ericoides  Low – this species was not observed during the field surveys. 

Pomaderris aspera hazel pomaderris Low – this species was not observed during the field surveys. 

Thelionema caespitosum tufted blue lily Low – this species was not observed during the field surveys. 

Trachymene incisa ssp. 
incisa  Low – this species was not observed during the field surveys. 

Tricoryne elatior yellow rush-lily Low – this species was not observed during the field surveys. 

Wahlenbergia stricta ssp. 
stricta tall bluebell Low – this species was not observed during the field surveys. 

7.3.1.3 Rare or Threatened Australian Plants (ROTAP) flora species 

Based on the literature review, seventeen ROTAP flora species that are not listed under the 
TSC or EPBC Act have the potential to occur in the study (Table 25). Three species, Amperea 
xiphoclada var. papillata, Eucalyptus luehmanniana and Lomandra brevis were recorded 
within the survey area (Table 25, Appendix B).  
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Table 25: Locally significant and ROTAP flora species likelihood of occurrence (GHD 2012, Pittwater Council 
(2011a), Smith and Smith 2011) 

Scientific 
name 

Commo
n name 

ROTAP 
status* 

Date of last 
record in the 
study area 

Preferred habitat 
Likelihood of 
occurrence based on 
field survey 

Amperea 
xiphoclada 
var. papillata 

broom 
spurge 

Poorly 
known  

2011 Dry sclerophyll forest and heath 
Wiry shrub commonly found 
within woodland and dry heaths 
in the Sydney area (Robinson 
2003). 

Known – this species 
was observed during 
the western part of the 
survey area on the 
northern side of Mona 
Vale Road. 

Angophora 
crassifolia 

n/a Rare  2011 Dry sclerophyll forest and heath 
Restricted to Ku-ring-gai Chase 
National Park and northern 
suburbs of Sydney (Robinson 
2003). 

Low – this species was 
not observed during the 
field surveys. 

Arthrochilus 
prolixus 

n/a Poorly 
known 

2000 Dry sclerophyll forest 
Found in woodland on 
sandstone (Robinson 2003). 

Low – this species was 
not observed during the 
field surveys. 

Bertya brownii n/a Rare  1993 Rainforest and wet sclerophyll 
forest  
This locally uncommon species 
occurs in moist sheltered places 
in woodland. It has been 
observed in Ku-ring-gai Chase 
NP and Katandra Sanctuary at 
Mona Vale (Robinson 2003). 

Low – this species was 
not observed during the 
field surveys. 

Boronia 
fraseri 

Fraser’s 
boronia 

Rare 1966 Rainforest and wet sclerophyll 
forest 
Found in moist woodland and 
sandstone gullies (Robinson 
2003). 

Low – this species was 
not observed during the 
field surveys. 

Boronia 
serrulata 

native 
rose 

Rare 2009 Sandstone heath 
Common in damp sandy open 
heath near the coast (Robinson 
2003). 

Low – this species was 
not observed during the 
field surveys. 

Corybas 
undulatus 

tailed 
helmet 
orchid  

Poorly 
known 

1982 Dry sclerophyll forest and heath 
Occurs in dark and moist areas 
in scrub and forests (Robinson 
2003). 

Low – this species was 
not observed during the 
field surveys. 

Darwinia 
diminuta 

n/a Rare 2002 Dry sclerophyll forest and heath 
Occurs in heath, scrub and 
woodland on poorly drained 
soils (Robinson 2003). 

Low – this species was 
not observed during the 
field surveys. 

Darwinia 
procera 

n/a Rare 2008 Sheltered slopes in dry 
sclerophyll forest 
Occurs in sheltered areas in 
woodland (Robinson 2003). 

Low – this species was 
not observed during the 
field surveys. 

Eucalyptus 
luehmanniana 

yellow-
top ash 

Rare  2011 Patches of mallee scrub in 
heath  
Prefers sandstone tops with 
marshy soils (Robinson 2003). 

Known – this species 
was observed in the 
western and central part 
of the survey area within 
the yellow-top ash 
mallee vegetation 
community. 

Gonocarpus 
salsoloides 

nodding 
raspwort  

Rare 2001 Sandstone swamps 
 
Occurs in swampy heath 
(Robinson 2003). 

Low – this species was 
not observed during the 
field surveys. 
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Scientific 
name 

Commo
n name 

ROTAP 
status* 

Date of last 
record in the 
study area 

Preferred habitat 
Likelihood of 
occurrence based on 
field survey 

Hibbertia 
nitida 

shiny 
guinea 
flower 

Rare 2007 Dry sclerophyll forest and heath 
Occurs in heath and woodland 
on sandstone (Robinson 2003). 

Low – this species was 
not observed during the 
field surveys. 

Lomandra 
brevis 

tufted 
mat-rush 

Rare  2011 Dry sclerophyll forest  
Found in moist, open heathland 
and restricted to the central 
coast area around Sydney 
(Robinson 2003). 

Known – this species 
was observed in the far 
western part of the 
survey area. 

Lomandra 
fluviatilis 

n/a Rare 2007 Rocky creeks 
Occurs in dry rocky creekbeds 
(Robinson 2003). 

Low – this species was 
not observed during the 
field surveys. 

Platysace 
stephensonii 

n/a Rare  2011 Dry sclerophyll forest and heath  
Very uncommon shrub 
scattered in coastal heaths 
(Robinson 2003). 

Low – this species was 
not observed during the 
field surveys. 

Pomaderris 
mediora 

n/a Rare 1988 Sandstone heath 
Occurs in heath and stunted 
scrub on ridges and heathlands 
(PlantNet 2014) 

Low – this species was 
not observed during the 
field surveys. 

Rulingia 
hermannifolia 

n/a Rare 1928 Sandstone heath 
Occurs in coastal heath 
(Robinson 2003). 

Low – this species was 
not observed during the 
field surveys. 

*ROTAP = Rare or Threatened Australian Plants (Briggs and Leigh 1996) 

7.3.2 Fauna 

As well as legislatively significant fauna species (EPBC Act and TSC Act), 137 fauna species 
are listed as locally significant in the Pittwater LGA (Pittwater Council 2011b), 11 fauna species 
are listed as locally significant and 31 fauna species are listed as regionally significant in the 
Warringah LGA (Smith and Smith 2005) (Appendix B). These species are considered locally 
significant because it is unlikely that they will be sustained in urban areas, or it is 
acknowledged that they are restricted to particular habitat types that are under threat from 
disturbance (Smith and Smith 2005). 

Eight of these locally significant fauna species were recorded during the current surveys. 
(Appendix J): 

• Bush rat (Rattus fuscipes). 

• Long-nosed bandicoot (Perameles nasuta). 

• Feathertail glider (Acrobates pygmaeus). 

• Swamp wallaby (Wallabia bicolor). 

• Lace monitor (Varanus varius). 

• Yellow-faced whipsnake (Demansia psammophis). 

• Superb lyrebird.  

• Broad-tailed gecko (Phyllurus platurus). 
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7.4 Critical habitat  

No critical habitat for any threatened species was recorded within the study area. 

7.5 Wildlife connectivity corridors 

7.5.1 Roadkill “hotspots” 

Much of the survey area was identified as a hotspot for fauna roadkill, particularly for swamp 
wallabies which attempt to cross the road between Ku-ring-gai Chase and Garigal National 
Parks (SMEC 2011). “Hotspots” were areas of significant swamp wallaby roadkill and/or 
occurrence of “indicator” species as roadkill within the area. 

Swamp wallabies are large, mobile and conspicuous and they are more likely to be recorded 
as roadkill than smaller, less visible species. Swamp wallabies are one of eight "indicator" 
species identified in SMEC (2011) for data analysis and ongoing monitoring along Mona Vale 
Road. As well as conspicuous species that are easily recorded, smaller and/or rarer species 
were also identified as "indicator" species, in order to capture the requirements of all species 
likely to be found on or near the road. Other criteria used for the selection of indicator species 
included; risk to human safety of collision, importance of wildlife corridors to that species and 
the conservation value in an urban environment (SMEC 2011). 

During our surveys, there was evidence of roadkill of swamp wallabies (Plate 4), the most 
commonly recorded roadkill species for Mona Vale Road (SMEC 2011; Northern Beaches 
Roadkill Prevention Committee (NBRPC) member pers. comm 2013). 

 

 

 

 

 

 

 

 

 

 

Plate 4: Swamp wallaby roadkill  
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In addition to swamp wallabies, SMEC (2011) identified the following indicator species for 
main roads with the area; Mona Vale Road, McCarrs Creek Road and Wakehurst Parkway: 

• Long-nosed bandicoot (Peremeles nasuta). 

• Southern brown bandicoot.  

• Lace monitor.  

• Rosenberg’s goanna.  

• Brushtail possum. 

• Ringtail possum.  

• Eastern pygmy possum. 

Data collected by NBRPC since 2011 shows that short-beaked echidna (Tachyglossus 
aculeatus) has also been regularly hit by cars within the survey area, as well as long-nosed 
bandicoots. 

By monitoring these species and designing fauna passage mitigation measures to provide 
passage for these species, it is likely that other species’ requirements will be met. However, it 
is also likely that the data that has been collected on roadkill by NBRPC and summarised in 
SMEC (2011) is only a small proportion of the number of animals that collide with cars, 
especially the smaller species which would deteriorate quickly on the side of the road and be 
eaten by scavengers (SMEC 2011). 

Within the survey area, the lowest point (near the intersection with Tumburra Street) has had 
the most number of roadkills recorded, especially of swamp wallabies (SMEC 2011). This area 
is likely to be more accessible to swamp wallabies, since it is flatter and there is some road 
verge, especially on the northern side. On both sides of this area, the road climbs, making 
passage more difficult for fauna and more difficulty for wildlife carers to stop and record 
roadkill, which may also influence the data. 

Swamp wallabies are also often recorded just to the west of the intersection with Kimbriki 
Road, near the beginning of the climb west to the top of Tumbledown Dick Hill. 

No bird, reptile or amphibian roadkills were recorded during current surveys, however large 
ground foraging birds (Australian brush turkey and superb lyrebird) were detected which may 
be prone to road kill incidents. 

7.5.2 Habitat corridors and fauna movement 

The study area is part of a larger section of bushland within the Sydney Metropolitan 
Catchment Management Area considered to contain very high fauna diversity and to be 
among the highest ranked in terms of conservation priority within the greater Sydney area 
(DECC 2009).  

This section of Mona Vale Road bisects two National Parks, Garigal National Park to the south 
and Ku-ring-gai Chase National Park to the north. These areas are considered to be a high 
priority for fauna movement, while areas to the east of the national parks are mapped as 
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having good potential to improve habitat connectivity (Pittwater Council 2011b, 2011c) (Figure 
9). 

Currently, there are few or no areas for safe fauna passage betwen the north and south of 
Mona Vale Road. The Mona Vale Road Upgrade represents an opportunity to improve 
connectivity between these two national parks with the use of fauna passage structures (e.g 
land bridges or underpasses). Preliminary plans for culverts or underpasses have been 
developed as part of the concept design footprint for the road upgrade and are shown in Figure 
9. It is important that any such measures are placed in areas that are desirable crossing 
locations for fauna and that appropriate fencing and shelter is erected and maintained to 
support fauna passage. When such measures are introduced, they have been demonstrated 
to significantly reduce the mortality of large mammals (Taylor and Goldingay 2003). 
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8  Discussion 

8.1 Flora 

8.1.1 Overview 

A combination of flora survey techniques (modified Biobanking plots, RDP and floristic plots) 
were used to confirm the type and condition of the vegetation, and to characterise habitat 
types and availability within each described vegetation type.  

Two EECs were recorded in the survey area (Duffys Forest EEC and Coastal Upland Swamp 
EEC).Twelve threatened flora species have previously been recorded, or have the potential 
to occur in the study area (Appendix F). Two are known to occur while the remaining ten have 
a low likelihood of occurrence, since the survey area was thoroughly searched during 
appropriate flowering times. 

Two species of threatened flora, Angus' onion orchid and Caley’s grevillea (listed as 
endangered under the EPBC Act and TSC Act) were recorded in multiple locations across the 
survey area. The populations of Angus' onion orchid represent a significant extension to the 
known occurrence of this species for the area, as previously only one location was known to 
occur, at the edge of Kuringai Chase National Park, opposite Kimbriki Road. This species was 
found in disturbed areas, mostly close to the roadside with a diverse range of vegetation within 
close proximity. 

Previous surveys within the survey area (Smith and Smith 2011) and just to the south (GHD 
2011), recorded four species of threatened flora: Angus' onion orchid, Caley’s grevillea, curved 
rice-flower and glandular pink-bell. As previously stated, Angus’s onion orchid and Caley’s 
grevillea were recorded within the footprint during surveys for this report. However, the curved 
rice-flower and glandular pink-bell were not recorded in the survey area, despite surveying the 
locations of the species recorded by Smith and Smith (2011) on several occasions and during 
flowering times (confirmed by  visits to reference sites). It is therefore considered unlikely that 
these species still occur within the survey area, although it is possible that seed occurs within 
the seed bank. The likelihood of these species occurring within the survey area is therefore 
considered to be very low.  

Smith and Smith (2011) also identified a potential occurrence of sunshine wattle, however 
investigations as part of this project have determined that this species was the common 
subspecies (Acacia terminalis subsp. angustifolia). The microhabitat features required for this 
species are not present.  

8.1.2 Detailed investigation of Microtis angusii by Royal Botanic Gardens 

Royal Botanic Gardens (RBG) was engaged by RMS to carry out detailed investigations of 
Angus’s onion orchid from September 2013. The scope of the project is to:  
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• Survey and map the known population of Angus’ onion orchid near Kimbriki Road, 
Ingleside 

• Investigate the genetics and reproduction of the orchid, including breeding system and 
fecundity. 

• Investigate seed viability and dormancy.  

• Investigate symbiosis of mycorrhizal fungus and importance in germination and trial 
translocation of individual Angus’ onion orchid. 

• Examine effect of soil moisture on germination and growth.  

Spring surveys (September 2014) have found the highest number of individual orchids (1,240) 
at the Kimbriki site since surveys began in the 1990’s. They also found seedlings which have 
probably germinated in the last 12 months, suggesting successful recruitment. Preliminary 
experiments on pollinators have identified a species from Order Thysanoptera (thrips) on the 
plant, which could be assisting with pollination. 

Soil moisture experiments showed that increased soil moisture  (39 per cent above average 
found at main site near Kimbriki Road) results in increased number of seeds imbibed as well 
as increased rates and total number of seeds reaching further stages of germination (Newby, 
ZJ unpublished data, 2014). Propagation at PlantBank has seen successful germination and 
growth of Angus’s onion orchid seedlings, including the production of chlorophyll (Newby, ZJ 
unpublished data, 2014). 

Rhizoctonia-type fungi have been isolated on Angus’s onion orchid and has been used as part 
of successful germination of plants (Newby, ZJ unpublished data 2014). 

8.1.3 Potential impacts to flora 

The next phase of the Mona Vale Road upgrade is likely to require a detailed assessment of 
impacts on biodiversity, and therefore it is beyond the scope of this report to provide such an 
assessment. However, the following general impacts on flora are likely to require management 
and or mitigation after assessment. 

• Removal of remnant vegetation. 

• Direct impacts to threatened species, including Angus’s onion orchid, along with removal 
and modification of potential habitat for these flora species. 

• Increased edge effects, fragmentation and degradation of vegetation communities 
outside of the immediate clearing footprint. 

• Introduction or spread of weed species during construction and operation. 

• Dust deposition during construction. 
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8.2 Fauna 

8.2.1 Overview 

The survey area contains habitat suitable for a range of fauna species, including threatened 
species listed under the EPBC and/or the TSC Acts. It contains three distinct habitat types: 
open woodland, sandstone heath and disturbed/non-native areas.  

A total of 104 confirmed native species of fauna were recorded, with up to 108 species possibly 
occuring. Confirmed species included eight threatened species: giant burrowing frog, red-
crowned toadlet, powerful owl, Rosenberg’s goanna, glossy black-cockatoo, eastern pygmy 
possum, eastern bent-wing bat and grey-headed flying-fox. Two additional threatened fauna 
species are highly likely to occur (large-eared pied bat and eastern cave bat). White-throated 
needletail, listed as migratory under the EPBC Act was observed, along with six locally 
significant fauna species. 

The eastern pygmy-possum was relatively regularly recorded in both nest boxes and 
spotlighting surveys and they were also recorded further to the east in nest box surveys carried 
out by Pittwater Council (Law 2013) and in further surveys by Ecosure (Ecosure 2014). 
Eastern pygmy possums are habitat generalists (OEH 2012-2014), but favour areas with a 
high density of flowering banksia species, which are abundant within the survey area. This 
area appears to be an important regional population (Law 2014) and will require further 
investigation to determine population size and protect this population from cumulative impacts 
from a number of current development projects. 

Habitat features in the survey area included many rock outcrops and numerous terrestrial 
termite mounds which provide foraging and breeding habitat for goannas, including the 
threatened Rosenberg’s goanna. Hollow-bearing trees were recorded at relatively low 
densities, but a number of large trees containing multiple hollows were recorded to the eastern 
extent of the survey area. 

Despite being a disturbed location close to a main road, there was a diversity of bat calls, 
although not all could be confirmed at this stage. Five species were definitively identified, 
including one listed under the TSC Act (eastern bent-wing bat). The large-eared pied bat, 
listed under both the EPBC and TSC Acts as vulnerable, was possibly recorded. This species 
has definitely been recorded within the area by Bonsen (2012) and so it is assumed that it 
occurs. 

The eastern cave bat, listed under the TSC Act, may also occur. An additional two common 
microbat species also have the potential to occur (Eastern free-tailed bat, Mormopterus ridei 
and southern forest bat, Vespadelus regulus). 

Threatened bird surveys were undertaken throughout the survey area and in gullies and other 
microhabitat features representative of the area. The glossy black-cockatoo was found in open 
woodland within the survey area and the powerful owl just outside of the survey area. A 
number of other threatened bird species (regent honeyeater and little lorikeet) were recorded 
within 1 kilometre of the survey area during current surveys. Limited potential foraging habitat 
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will be removed as part of the proposed road upgrade, but breeding habitat will not be 
impacted. 

Despite detailed SAT surveys, no koalas, or evidence of use by koalas of the survey area or 
surrounds was detected. PKFTs were located in parts of the survey area, and therefore the 
presence of koalas cannot be ruled out, but if present, they are at very low densities.  

8.2.2 Potential impacts to fauna 

Detailed analysis of impacts to fauna will be undertaken at the next stage of the project (most 
likely as part of a Species Impact Statement). At this stage, it is not possible to fully assess 
the potential impacts on the terrestrial fauna, particularly legislatively significant species and 
populations; however impacts are likely to include: 

• Clearing of woodland and heath habitats used for foraging and breeding. 

• Clearing of hollow bearing trees. 

• Removal of overhangs and crevices used for bat roosting and as shelter for other fauna 
(e.g. Rosenberg's goanna, native rodent species) (however no significant caves will be 
removed as part of the proposed road upgrade).  

• Increased fragmentation of populations and a potential decrease in gene flow (although 
the project has the potential to install connectivity across the road which is currently 
expected to be very low). 

• Increased noise from construction and increase in traffic volume during operation of the 
upgraded road. 

• More prevalent vehicle strike associated with increased vehicle traffic (although this can 
be improved substantially with appropriately designed fauna passage structures). 

• Light pollution from increased street lighting (especially relevant for nocturnal species 
such as microbats). 

• Direct mortality during road construction. 

• Reduction in water quality in adjacent creeks due to increased run-off from the widened 
and more heavily used road. 

• An increase in the number of pest fauna species. 

• Degradation of habitat from edge effects and weed incursion. 
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9  Recommendations 

9.1 Further investigation 

9.1.1 Flora 

9.1.1.1 Vegetation community surveys 

Variables used as part of BioBanking were taken as part of the vegetation surveys; however, 
local benchmark data from appropriate reference sites were not collected during the field 
survey. Should BioBanking scenarios be required in future work on this project, this local 
benchmark data is recommended as this may clarify potential offsetting liability for RMS. Local 
benchmark data could be collected for the relevant vegetation types in the adjacent National 
Parks estate or local Council reserves. 

9.1.1.2 Threatened flora 

The Royal Botanic Gardens are currently investigating Angus’s onion orchid in the survey area 
(see section 8.1.2 for more information). No further targeted threatened flora surveys are 
required at this stage. 

9.1.2 Fauna 

Survey effort and variety of techniques have been met or exceeded for the target threatened 
species. Two threatened bats were possibly recorded (eastern cave bat and large-eared pied 
bat), so further echolocation call detection may assist in confirming their occurrence. However, 
given these species have been recently recorded by other researchers (e.g Bonsen 2012), it 
is assumed, for the purposes of upcoming impact assessment, that they do occur. 

The population and movements of the eastern pygmy-possum within the area is not well 
understood. It is recommended that a regional investigation into this species is carried out by 
supplementing currently installed nest boxes and utilizing a systematic survey plan to estimate 
density and/or occupancy to determine population size. The importance of crossing of the road 
to retain population genetic diversity also requires investigation. 

9.2 Design and construction preliminary mitigation measures 

9.2.1 Overview 

The primary method of reducing impacts from the road upgrade on the ecological values of 
the survey area will be to minimise the clearing footprint. This is particularly relevant in areas 
of remnant vegetation. A flora and fauna management plan should be developed prior to 
construction commencing which details the requirements for management of all potentially 
impacted species, populations and communities, especially threatened species and 
communities. There are also other, specific measures that can be taken to minimise impacts 
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to particular groups. The flora and fauna management plan should include measures 
applicable to all phases of the project, including post-construction, and include a monitoring 
program. For this project, design of fauna passage structures and associated fencing will be 
important in reducing impacts on connectivity, and potentially improving fauna connectivity 
between Garigal and Ku-ring-gai Chase National Parks, as well as reducing roadkill. 

9.2.2 Flora 

All areas where Microtis spp. were recorded should be isolated and development avoided in 
those areas. Detailed analysis of the Microtis spp. present within the survey area is needed to 
determine possibility of propagation and/or translocation of a portion of the Angus’s onion 
orchid population. This is currently being undertaken by the Royal Botanic Gardens, with a 
summary of results in Section 8.1.1. 

A weed management sub-plan should be developed as part of a flora and fauna management 
plan to manage noxious and environmental weeds within the survey area and surrounds. 
Treating noxious weeds and WoNS prior to undertaking works within the area will reduce the 
risk of further weed spread to weed free locations. This is particularly important in those 
locations with high weed density (such as the western part of the survey area). Herbicides 
suitable for use near sensitive environments (i.e. near water) should be used. 

Ancillary infrastructure (access tracks, compounds, etc) should be located in already disturbed 
areas of vegetation; these areas can then be re-habilitated after construction has been 
completed for an enhanced ecological outcome. 

9.2.3 Fauna 

9.2.3.1 Overview 

Measures that will minimise impacts on flora are also likely to assist in minimising the impacts 
to fauna; however there are further fauna specific mitigation measures. These should be 
consistent with SMEC (2011) and include: 

• Install the minimum amount of lighting necessary to safely light the road (light pollution 
can impact nocturnal birds, mammals and frogs). 

• Ensure lights point down towards the road and not up above the light, reducing impacts 
on bats and nocturnal birds. 

• Consider yellow light to reduce the attraction to insects.  

• Install nest boxes to compensate for the removal of habitat hollow-bearing trees, when 
this cannot be avoided. 

• Have an ecologist check all hollow-bearing trees before removal to relocate any 
displaced fauna. 

• Have an ecologist check all rock crevices, overhangs and caves before removal to 
relocate any bats that would be displaced. 
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• The flora and fauna management plan that is developed prior to construction should 
include invasive species management and this should be consistent with management 
measures contained in the recently updated Native Fauna Management Plan for 
Pittwater Local Government Area (Pittwater Council 2011b). 

9.2.3.2 Connectivity and terrestrial fauna passage 

At present, the road represents a barrier to wildlife passage, with many instances of roadkill 
especially around at the top of Tumbledown Dick Hill (west of Kimbriki Road) and near 
Tumburra Street. Mitigation measures should be incorporated to improve safe passage of 
fauna across the road, minimise roadkill and maintain gene transfer. As a result of findings of 
SMEC (2011) and engineering inputs into location and type of fauna passage structures, four 
single culverts and one double culvert have been incorporated into the concept design 
footprint for the road as well as a land bridge (Figure 9). Fauna fencing to support these 
structures will be required to maximise the effectiveness of the underpasses along with the 
rapid rehabitlitation of vegetation associated with the entrances to these culverts. The 
proposed locations for this fencing are shown in Figure 9. In areas of high frog activity, such 
as gullies like the Caleyi track, frog fencing is also recommended. 
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10  Conclusion 

Previous vegetation mapping was verified in the field and fourteen vegetation communities 
were found to occur within the survey area, with nine being focussed on during fieldwork. 

Two of these communities meet the criteria for EECs: Duffys Forest EEC (4.79 hectares in the 
survey area and 1.27 hectares within the concept design footprint) and Coastal Upland Swamp 
EEC (0.08 hectares in the survey area and none in the concept design footprint).  

Caley’s grevillea was detected on ironstone laterite in a few patches of Duffys Forest EEC in 
the far eastern and far western part of the survey area as well as in the and Bloodwood-
Scribbly Gum Woodland in the far eastern part of the survey area (Figure 4). A total of 593 
Microtis spp. plants were counted with 34 samples collected at 15 locations within the survey 
area. Of the 34 samples collected, ten were determined to be M. angusii whilst the other 
specimens were one of the two more common species, M.parviflora, and M. unifolia (Figure 
5, Appendix I). It is estimated that between 10-562 Microtis angusii individuals may exist within 
15 sites between Terry Hills and Ingleside in addition to the established population of Angus's 
onion orchid opposite Kimbriki Resource Recovery Centre. 

Vegetation condition for all vegetation communities was assessed as either moderate or good, 
with low levels of weed infestation. Three threatened flora species are known to occur within 
the survey area (Table 26). Further targeted surveys are recommended for threatened flora 
that either flower outside of the spring/summer survey period or were not detected where 
previous records of threatened flora were. Detailed analysis of the Microtis spp. present within 
the survey area is needed to determine possibility of propagation and translocation of all the 
Microtis specimens. Detailed weed mapping of the survey area is also recommended prior to 
construction. 

Twelve legislatively significant fauna species were assessed as either known to occur, or 
highly likely to occur within the footprint (Table 26). 

Table 26: Summary of legislatively significant entities that could be impacted by the Mona Vale Road upgrade 

Entity EPBC Act TSC Act Likelihood of 
occurrence Comment 

Flora 

Angus’s onion 
orchid  E E Known. 

Fifteen Microtis locations. Ten of which 
definitely contain Angus’s onion orchid. 
Cannot rule out occurrence at more of the 
Microtis sites. 

Caley's grevillea  E CE Known. Species was detected during current 
surveys. 

Fauna 
Red-crowned 
toadlet  - V Known. Species was detected during current 

surveys. 

Giant burrowing 
frog  V V Known. Species was detected during current 

surveys. 

Rosenberg’s 
goanna  - V Known. Detected at the same time as surveys for 

this area, just to the west. 
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Entity EPBC Act TSC Act Likelihood of 
occurrence Comment 

Glossy black-
cockatoo  - V Known. Recorded within approximately 1 km of 

the survey area during current surveys. 

Powerful owl  - V Known 
Recorded in surrounding gullies in May 
2014. Habitat present and many previous 
records. 

White-throated 
needletail  Mi,Ma - Known. Generally aerial. 

Large-eared pied 
bat V V Very high. 

Possibly detected near Tumburra Street in 
Garigal National Park. Recorded by 
Bonsen (2012) in Kuringai National Park 
less than 1 km from survey area. 

Eastern bent-wing 
bat  - V Known. 

Recorded during current surveys at a 
rockshelf opposite Kimbriki Road, within 
Ku-ring-gai Chase National Park (near the 
whale rock area). 

Eastern cave bat  - V High. 

Possibly detected at two locations across 
the survey area (near rock outcrop and in 
woodland next to the intersection with 
Tumburra St) 

Grey-headed flying 
fox  V V Known 

Foraging habitat ocurrs within concept 
design footprint. Highly likely to utilise the 
survey area and surrounds seasonally. 

Eastern pygmy 
possum  - V Known. 

Seventeen individuals were found across 
the survey area, and were located using a 
variety of survey techniques, with most 
success coming from semi-permanent 
nest boxes specifically designed for this 
species. 

The road currently bisects two national parks and fauna connectivity is limited. The road 
upgrade provides an opportunity to increase connectivity and reduce road kill. Six fauna 
passage structures are currently proposed as part of the concept design footprint (Figure 9), 
the detailed design of these structures will be the subject of an impact assessment, which is 
the next stage of this assessment.  
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Appendix A 
Permits for terrestrial ecological surveys 
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Appendix B  
Heritage properties, ecological communities and significant flora in 
study area (based on database searches) 

 

Common Name Scientific Name EPBC 
Status 

TSC 
Status 

LGA status - 
Pittwater 

LGA status- 
Warringah Listed weed Source 

National Heritage Properties 
Ku-ring-gai Chase National Park, 
Lion, Long and Spectacle Island 
Nature Reserves 

  Listed 
place    PM 

Ecological Communities 

Bangalay Sand Forest of the Sydney 
Basin Bioregion   E    WC 

Blue Gum High Forest in the Sydney 
Basin Bioregion  CE CE    BioNet 

Coastal Saltmarsh in the New South 
Wales North Coast, Sydney Basin 
and South East Corner Bioregions 

 V E    BioNet, WC 

Coastal Upland Swamp in the 
Sydney Basin Bioregion   E    BioNet, PM 

Duffys Forest Ecological Community 
in the Sydney Basin Bioregion   E    BioNet, WC 

Eastern Suburbs Banksia Scrub in 
the Sydney Basin Bioregion  E E    BioNet 

Freshwater Wetlands on Coastal 
Floodplains of the New South Wales 
North Coast, Sydney Basin and 
South East Corner Bioregions 

  E    BioNet 

Littoral Rainforest and Coastal Vine 
Thickets of Eastern Australia in the 
New South Wales North Coast, 

 CE E    BioNet, PM, 
WC 
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Common Name Scientific Name EPBC 
Status 

TSC 
Status 

LGA status - 
Pittwater 

LGA status- 
Warringah Listed weed Source 

Sydney Basin and South East 
Corner Bioregions 
Lowland Rainforest in the NSW 
North Coast and Sydney Basin 
Bioregions 

 CE E    BioNet 

Pittwater and Wagstaffe Spotted 
Gum Forest in the Sydney Basin 
Bioregion 

  E    BioNet 

River-Flat Eucalypt Forest on 
Coastal Floodplains of the New 
South Wales North Coast, Sydney 
Basin and South East Corner 
Bioregions 

  E    BioNet 

Shale/Sandstone Transition Forest  E E    BioNet 

Subtropical and Temperate Coastal 
Saltmarsh  V     PM 

Swamp Oak Floodplain Forest of the 
New South Wales North Coast, 
Sydney Basin and South East 
Corner Bioregions 

  E    BioNet, WC 

Swamp Sclerophyll Forest on 
Coastal Floodplains of the New 
South Wales North Coast, Sydney 
Basin and South East Corner 
Bioregions 

  E    BioNet, WC 

Sydney Freshwater Wetlands in the 
Sydney Basin Bioregion   E    BioNet, WC 

Sydney Turpentine-Ironbark Forest  CE E    BioNet 

Themeda grassland on seacliffs and 
coastal headlands in the NSW North 
Coast, Sydney Basin and South East 
Corner Bioregions 

  E    BioNet, WC 

Western Sydney Dry Rainforest in 
the Sydney Basin Bioregion  CE E    BioNet, PM 

Western Sydney Dry Rainforest and 
Moist Woodland on Shale  CE     PM 
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Common Name Scientific Name EPBC 
Status 

TSC 
Status 

LGA status - 
Pittwater 

LGA status- 
Warringah Listed weed Source 

Significant Flora 

Bynoe's wattle Acacia bynoeana V E    PM 

Gosford wattle Acacia prominens  E locally significant   PC 

 Acacia lunata    locally significant  WC 

sunshine wattle Acacia terminalis 
subsp. terminalis E E  locally significant - 

predicted locally significant  PM, WC 

 Acronychia 
oblongifolia   locally significant   PC 

 Alectryon 
subcinereus   locally significant   PC 

 Allocasuarina 
verticillata   locally significant   PC 

 Alternanthera 
denticulata    locally significant  WC 

alligator weed Alternanthera 
philoxeroides     WoNS PM 

broom spurge Amperea xiphoclada 
var. papillata   ROTAP (poorly 

known)   Smith and 
Smith 2011 

 Angophora crassifolia   ROTAP (rare)   Smith and 
Smith 2011 

 Anthrochilus prolixus   ROTAP (poorly 
known)   Smith and 

Smith 2011 

madeira vine Anredera cordifolia     WoNS PM 

asparagus fern Asparagus 
aethiopicus     WoNS PM 

bridal creeper Asparagus 
asparagoides     WoNS PM 

climbing asparagus-fern Asparagus plumosus     WoNS PM 

asparagus fern Asparagus scandens     WoNS PM 
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Common Name Scientific Name EPBC 
Status 

TSC 
Status 

LGA status - 
Pittwater 

LGA status- 
Warringah Listed weed Source 

 Asterolasia elegans E E    PM 

 Bertya brownii   ROTAP   Smith and 
Smith 2011 

 Blechnum camfieldii   locally significant locally significant  PC, WC 

Fraser’s boronia Boronia fraseri   ROTAP (rare)   Smith and 
Smith 2011 

Native rose Boronia serrulata   ROTAP (rare)   Smith and 
Smith 2011 

cabomba Cabomba caroliniana     WoNS PM 

thick-lipped spider-orchid Caladenia tessellata V E    PM 

netted bottle brush Callistemon 
linearifolius  V    BioNet  

 Callistemon salignus    locally significant  WC 

 Carex appressa    locally significant  WC 

 Cassine australis var. 
australis   locally significant   PC 

coastal (sand) spurge Chamaecyce 
psammogeton  E    BioNet  

bitou bush Chrysanthemoides 
monilifera     WoNS PM 

boneseed 
Chrysanthemoides 
monilifera subsp. 
monilifera 

    WoNS PM 

bitou bush 
Chrysanthemoides 
monilifera subsp. 
rotundata 

    WoNS PM 

 Correa alba var. alba    locally significant  WC 

tailed helmet orchid Corybas undulates   ROTAP (poorly 
known)   Smith and 

Smith 2011 
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Common Name Scientific Name EPBC 
Status 

TSC 
Status 

LGA status - 
Pittwater 

LGA status- 
Warringah Listed weed Source 

leafless tongue-orchid Cryptostylis 
hunteriana V V    PM 

broom Cytisus scoparius     WoNS PM 

 Darwinia biflora V V  locally significant  WC 

 Darwinia diminuta   ROTAP (rare)   Smith and 
Smith 2011 

 Darwinia procera   ROTAP (rare)   Smith and 
Smith 2011 

 Dillwynia glaberrima    locally significant  WC 

 Diplazium dilatatum   locally significant   PC 

 Diuris bracteata Ex E    BioNet 

cat's claw creeper Dolichandra unguis-
cati     WoNS PM 

water hyacinth Eichhornia crassipes     WoNS PM 

 
Epacris 
purpurascens var. 
purpurascens 

 V  locally significant  BioNet, WC 

Camfield's stringybark Eucalyptus camfieldii V V  locally significant  BioNet, PM, 
WC 

Yellow-top ash Eucalyptus 
luehmanniana   ROTAP (rare)   Smith and 

Smith 2011 

narrow-leaved black peppermint Eucalyptus nicholii V V    BioNet 

 Eriostemon buxifolius 
subsp buxifolius   locally significant   PC 

large-fruited red mahogany Eucalyptus scias   locally significant   PC 

wallangarra white gum Eucalyptus scoparia V E    BioNet 

bolwarra Eupomatia laurina   locally significant   PC 
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Common Name Scientific Name EPBC 
Status 

TSC 
Status 

LGA status - 
Pittwater 

LGA status- 
Warringah Listed weed Source 

 Flagellaria indica   locally significant   PC 

 Gastrodia 
sesamoides    locally significant  WC 

montpellier broom Genista 
monspessulana     WoNS PM 

broom 
Genista sp. X 
Genista 
monspessulana 

    WoNS PM 

bauer's midge orchid Genoplesium baueri  E  locally significant  BioNet, PM, 
WC 

 Gompholobium 
pinnatum    locally significant  WC 

nodding raspwort Gonocarpus 
salsoloides   ROTAP (rare)   Smith and 

Smith 2011 

narrow-leaved black peppermint Grammitis 
stenophylla  E    BioNet 

Caley’s grevillea Grevillea caleyi E CE – locally significant  BioNet, PM, 
WC 

 Grevillea shiressii V V    PM 

 Guioa semiglauca   locally significant   PC 

hal Haloragodendron 
lucasii E E –   BioNet, PM  

 Hibbertia nitida   ROTAP (rare)   Smith and 
Smith 2011 

 Hibbertia puberula  E – locally significant  PC, WC 

 Hydrocotyle laxiflora    locally significant  WC 

 Jacksonia scoparia    locally significant  WC 

 Kunzea rupestris V V     PM 

lantana Lantana camara     WoNS PM 
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Common Name Scientific Name EPBC 
Status 

TSC 
Status 

LGA status - 
Pittwater 

LGA status- 
Warringah Listed weed Source 

 Lasiopetalum 
joyceae V V    PM 

 Leptospermum 
deanei V V  – locally significant  PM, WC 

pendant beard heath Leucopogon fletcheri  E  locally significant  WC 

 Leucogon muticus    locally significant  WC 

 Lobelia gracilis    locally significant  WC 

 Lomandra brevis   ROTAP (rare)   Smith and 
Smith 2011 

 Lomandra fluviatilis   ROTAP (rare)   Smith and 
Smith 2011 

African boxthorn Lycium ferocissimum     WoNS PM 

biconvex paperbark Melaleuca biconvexa V V     PM 

deane’s paperbark Melaleuca deanei V V – locally significant  BioNet, PM, 
WC 

 Melaleuca nodosa    locally significant  WC 

Angus’s onion orchid Microtis angusii E E  locally significant  BioNet, PM, 
WC 

prickly pears Opuntia spp.     WoNS PM 

snow wood Pararchidendron 
pruinosum   locally significant   PC   

omeo stork’s-bill  
Pelargonium sp. 
Striatellum (G.W.Carr 
10345) 

E E    PM 

hairy geebung Persoonia hirsuta  E E – locally significant  BioNet, PM, 
WC 

 Persoonia mollis 
subsp. maxima E E    PM 

 Pimelea curviflora 
var. curviflora V V  locally significant  BioNet, PM, 

WC 
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Common Name Scientific Name EPBC 
Status 

TSC 
Status 

LGA status - 
Pittwater 

LGA status- 
Warringah Listed weed Source 

radiata pine Pinus radiata     Invasive flora PM 

 Platysace ericoides    locally significant  WC 

 Platysace 
stephensonii   ROTAP (rare)   Smith and 

Smith 2011 

 Pomaderris aspera    locally significant  WC 

 Pomaderris sp. B   locally significant   PC 

 Pomaderris mediora   ROTAP (rare)   Smith and 
Smith 2011 

slaty leek orchid Prasophyllum fuscum V CE     

rough mint-bush Prostanthera 
denticulata   locally significant   PC 

mint-bush Prostanthera 
marifolia CE CE    BioNet, WC, 

PM 

climbing asparagus-fern Protasparagus 
plumosus     WoNS PM 

Botany Bay bearded orchid Pterostylis sp. Botany 
Bay E E     

blackberry Rubus fruticosus 
aggregate     WoNS PM 

 Rulingia 
hermannifolia   locally significant, 

ROTAP (rare)   PC, Smith and 
Smith 2011 

delta arrowhead Sagittaria platyphylla     WoNS PM 

willows except weeping willow, 
pussy willow and sterile pussy willow 

Salix spp. except 
S.babylonica, S.x 
calodendron & S.x 
reichardtii 

    WoNS PM 

salvinia Salvinia molesta     WoNS PM 

fireweed Senecio 
madagascariensis     WoNS PM 
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Common Name Scientific Name EPBC 
Status 

TSC 
Status 

LGA status - 
Pittwater 

LGA status- 
Warringah Listed weed Source 

Siah's backbone Streblus pendulinus E     PM 

magenta lilly pilly Syzygium 
paniculatum V E    BioNet, PM,  

glandular pink-bell Tetratheca 
glandulosa  V  locally significant  BioNet, , WC 

 Thelionema 
caespitosum    locally significant  WC 

Austral toadflax Thesium australe V V    PM 

 Trachymene incisa 
subsp. incisa    locally significant  WC 

 Tricoryne elatior    locally significant  WC 

 Triplarina imbricata E E    PM 

 Wahlenbergia stricta 
subsp. stricta    locally significant  WC 

narrow-leafed wilsonia Wilsonia backhousei  V     
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Appendix C 
Significant fauna in study area (based on database searches) 

Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Amphibians tusked frog Adelotus brevis    regionally 
significant WC 

Amphibians giant burrowing frog Heleioporus australiacus V V   BioNet, PM 

Amphibians Eastern bango frog Limnodynastes dumerilii    regionally 
significant WC 

Amphibians spotted marsh frog Limnodynastes tasmaniensis    regionally 
significant WC 

Amphibians green and golden bell frog Litoria aurea V E locally significant  BioNet, PM, PC, 
WC 

Amphibians green tree frog Litoria caerulea   locally significant  BioNet, PC 

Amphibians southern brown tree frog Litoria ewingii   locally significant  PC 

Amphibians Freycinet's frog Litoria freycineti   locally significant regionally 
significant PC, WC 

Amphibians Jervis Bay tree frog Litoria jervisiensis   locally significant  PC 

Amphibians Lesueur's frog Litoria lesueuri   locally significant  PC 

Amphibians Littlejohn's tree frog Litoria littlejohni V V   PM 

Amphibians leaf-green tree frog Litoria phyllochroa   locally significant  PC 

Amphibians Tyler's tree frog Litoria tyleri   locally significant  PC 
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Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Amphibians stuttering frog Mixophyes balbus V E   PM 

Amphibians red-crowned toadlet Pseudophryne australis  V   BioNet, WC 

Amphibians Bibron's toadlet Pseudophryne bibronii   locally significant regionally 
significant PC, WC 

Amphibians cane toad Rhinella marina invasive 
fauna    BioNet, PM 

Reptiles common death adder Acanthophis antarcticus   locally significant  PC 

Reptiles 
Jacky lizard Amphibolurus muricatus   locally significant locally 

significant PC, WC 

Reptiles 
brown tree snake Boiga irregularis    regionally 

significant WC 

Reptiles 
golden-crowned snake Cacophis squamulosus   locally significant  PC 

Reptiles 
yellow-faced whip snake Demansia psammophis   locally significant  PC 

Reptiles 
common tree snake Dendrelaphis punctulatus   locally significant  PC 

Reptiles 
eastern stone gecko Diplodactylus vittatus    regionally 

significant WC 

Reptiles 
Cunningham’s skink Egernia cunninghami    locally 

significant WC 

Reptiles 
White’s skink Egernia whitii    locally 

significant WC 

Reptiles 
red-naped snake Furina diadema    regionally 

significant WC 

Reptiles 
broad-headed snake Hoplocephalus bungaroides V E   PM 
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Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Reptiles 
Burton’s legless lizard Lialis burtonis   locally significant locally 

significant WC 

Reptiles 
carpet & diamond pythons Morelia spilota   locally significant  PC 

Reptiles 
tiger snake Notechis scutatus   locally significant regionally 

significant PC, WC 

Reptiles 
broad-tailed gecko Phyllurus platurus   locally significant  PC 

Reptiles 
bearded dragon Pogona barbata   locally significant locally 

significant PC, WC 

Reptiles 
eastern brown snake Pseudonaja textilis   locally significant  PC 

Reptiles 
eastern small-eyed snake Rhinoplocephalus nigrescens    regionally 

significant WC 

Reptiles 
eastern blue-tongue Tiliqua scincoides   locally significant  PC 

Reptiles 
thick-tailed gecko Underwoodisaurus milii   locally significant  PC 

Reptiles 
Rosenberg's goanna Varanus rosenbergi  V   BioNet, WC 

Reptiles 
lace monitor Varanus varius   locally significant  PC 

Birds buff-rumped thornbill Acanthiza reguloides    regionally 
significant WC 

Birds 
collared sparrowhawk Accipiter cirrocephalus   locally significant  PC 

Birds 
grey goshawk Accipiter novaehollandiae   locally significant  PC 

Birds 
collared sparrowhawk Accipiter cirrocephalus   locally significant  PC 

Birds 
grey goshawk Accipiter novaehollandiae   locally significant  PC 



  

Mona Vale Road Upgrade Biodiversity Investigation Report - Final ecosure.com.au  |  114 

Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Birds 
common myna Acridotheres tristis invasive 

fauna    PM 

Birds 
Clamorous reed warbler Acrocephalus stentoreus Mi, Ma  locally significant  PC  

Birds 
Australian owlet-nightjar Aegotheles cristatus   locally significant  PC 

Birds 
catbird Ailuroedus crassirostris   locally significant  PC 

Birds 
skylark Alauda arvensis invasive 

fauna    PM 

Birds Australian brush-turkey Alectura lathami   locally significant  PC 

Birds 
mallard Anas platyrhynchos invasive 

fauna    PM 

Birds 
regent honeyeater Anthochaera phrygia E CE   BioNet, PM 

Birds 
fork-tailed swift Apus pacificus Mi, Ma  locally significant  PM, PC 

Birds 
wedge-tailed eagle Aquila audax E  locally significant  PC 

Birds 
great egret Ardea alba Mi, Ma  locally significant  PM, PC 

Birds 
cattle egret Ardea ibis Mi, Ma    PM 

Birds 
Intermediate Egret Ardea intermedia Ma  locally significant  PC 

Birds 
white-breasted woodswallow Artamus leucorynchus   locally significant  PC 

Birds 
pacific baza Aviceda subcristata   locally significant  PC 

Birds 
hardhead Aythya australis   locally significant  PC 

Birds 
musk duck Biziura lobata Ma  locally significant  PC 
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Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Birds 
Australasian bittern Botaurus poiciloptilus E E   BioNet, PM, WC 

Birds 
bush stone-curlew Burhinus grallarius  E   BioNet, WC 

Birds 
striated heron Butorides striatus  P locally significant  PC 

Birds 
brush cuckoo Cacomantis variolosus    locally 

significant 
WC 

Birds 
chestnut-rumped heathwren Calamanthus pyrrhopygius   locally significant  PC 

Birds 
sharp-tailed sandpiper Calidris acuminata Ma, Mi  locally significant  PC 

Birds 
sanderling Calidris alba Mi, Ma V   WC 

Birds 
curlew sandpiper Calidris ferruginea Ma, Mi E locally significant  PC 

Birds 
red-necked stint Calidris ruficollis Ma, Mi  locally significant  PC 

Birds 
great knot Calidris tenuirostris Mi, Ma V   WC 

Birds 
gang-gang cockatoo Callocephalon fimbriatum  V   BioNet, WC 

Birds 
yellow-tailed black-cockatoo Calyptorhynchus funereus   locally significant  PC 

Birds 
glossy black-cockatoo Calyptorhynchus lathami E V   BioNet, WC 

Birds 
European goldfinch Carduelis carduelis invasive 

fauna    PM 

Birds 
European greenfinch Carduelis chloris invasive 

fauna    PM 

Birds 
pheasant coucal Centropus phasianinus   locally significant  PC 

Birds 
emerald dove Chalcophaps indica   locally significant  PC 
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Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Birds 
double-banded plover Charadrius bicinctus Ma, Mi  locally significant  PC 

Birds 
greater sand plover Charadrius leschenaultii Mi, Ma V   WC 

Birds 
black-fronted plover Charadrius melanops Ma, Mi  locally significant  PC 

Birds 
lesser sand plover Charadrius mongolus Mi, Ma V   WC 

Birds 
red-capped plover Charadrius ruficapillus Ma, Mi  locally significant regionally 

significant PC, WC 

Birds 
Horsefields Bronze Cuckoo Chrysococcyx basalis Ma  locally significant regionally 

significant PC, WC 

Birds 
brown songlark Cincloramphus cruralisc   locally significant  PC 

Birds 
marsh harrier Circus aeruginosus Ma  locally significant  PC 

Birds 
spotted harrier Circus assimilis   V   WC 

Birds 
golden-headed cisticola Cisticola exilis   locally significant  PC 

Birds 
white-headed pigeon Columba leucomela   locally significant  PC 

Birds 
rock pigeon Columba livia invasive 

fauna    PM 

Birds 
black-faced cuckoo-shrike Coracina novaehollandiae Ma  locally significant  PC 

Birds 
white-bellied cuckoo shrike Coracina papuensis Ma  locally significant  PC 

Birds 
cicadabird Coracina tenuirostris    locally 

significant WC 

Birds 
king quail Coturnix chinensis    regionally 

significant WC 
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Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Birds 
pied butcherbird Cracticus nigrogularis   locally significant  PC 

Birds 
pallid cuckoo Cuculus pallidus Ma  locally significant  PC 

Birds 
varied sittella Daphoenositta chrysoptera   V  regionally 

significant WC 

Birds 
eastern bristlebird Dasyornis brachypterus E    PM 

Birds 
spangled drongo Dicrurus bracteatus Ma  locally significant  PC 

Birds 
shy albatross Diomedea cauta Mi, Ma, V    WC 

Birds 
southern royal albatross Diomedea epomophora 

epomophora Ma, Mi, V    PM, WC 

Birds 
northern royal albatross Diomedea epomophora sanfordi Ma, Mi, E    PM 

Birds 
wandering albatross Diomedea exulans J, Mi, Ma, V E   BioNet, PM, WC 

Birds 
Tristan albatross Diomedea exulans exulans Ma, Mi, E    PM 

Birds 
antipodean albatross Diomedea exulans 

ssp.antipodensis Mi, Ma, V V   PM, WC 

Birds 
Gibson's albatross Diomedea exulans ssp. Gibsonii  Mi, Ma, V V   PM, WC 

Birds 
black-browed albatross Diomedea melanophris  Mi, Ma, V V   WC 

Birds 
little egret Egretta garzetta Ma  locally significant  PC 

Birds 
eastern reef egret Egretta sacra Ma, Mi  locally significant regionally 

significant PC, WC 

Birds 
black-shouldered kite Elanus axillaris   locally significant  PC 
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Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Birds 
white-fronted chat Epthianura albifrons   V locally significant regionally 

significant WC, PC 

Birds 
beach stone-curlew Esacus neglectus  CE   WC 

Birds 
little penguin Eudyptula minor Ma P locally significant regionally 

significant PC, WC 

Birds 
peregrine falcon Falco peregrinus Mi  locally significant  PC 

Birds 
crested shrike-tit Falcunculus frontatus   locally significant regionally 

significant PC, WC 

Birds 
Eurasian coot Fulica atra   locally significant  PC 

Birds white-bellied storm-petrel 
(Australasian) Fregetta grallaria grallaria V    PM 

Birds 
Latham's snipe Gallinago hardwickii Mi, Ma  locally significant  PM, PC 

Birds 
buff-banded rail Gallirallus philippensis   locally significant  PC 

Birds 
gull-billed tern Gelochelidon nilotica Ma  locally significant  PC 

Birds 
peaceful dove Geopelia striata   locally significant locally 

significant WC 

Birds 
mangrove gerygone Gerygone levigaster   locally significant  PC 

Birds 
musk lorikeet Glossopsitta concinna   locally significant  PC 

Birds 
little parrot Glossopsitta pusilla  V   BioNet, WC 

Birds 
white tern Gygis alba  V   WC 

Birds 
sooty oystercatcher Haematopus fuliginosus  V   BioNet, WC 
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Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Birds 
pied oystercatcher Haematopus longirostris  E   WC 

Birds 
white-bellied sea-eagle Haliaeetus leucogaster Mi, Ma  locally significant  PM, PC 

Birds 
brahminy kite Haliastur indus Ma  locally significant  PC 

Birds 
grey-tailed tattler Heteroscelus brevipes Ma, Mi  locally significant  PC 

Birds 
little eagle Hieraaetus morphnoides  V   BioNet, WC 

Birds 
white-throated needletail  Hirundapus caudacutus Mi, Ma  locally significant  PM, PC 

Birds 
black bittern Ixobrychus flavicollis  V   BioNet, WC 

Birds 
little bittern Ixobrychus minutus   locally significant  PC 

Birds 
white-winged triller Lalage sueuriia   locally significant  PC 

Birds 
swift parrot Lathamus discolor Mi, Ma, E E   BioNet, PM, WC 

Birds 
Lewin's rail Lewinia pectoralis   locally significant  PC 

Birds 
white-plumed honeyeater Lichenostomus penicillatus   locally significant  PC 

Birds 
brown honeyeater Lichmera indistincta   locally significant  PC 

Birds 
broad-billed sandpiper Limicola falcinellus Ma, Mi V   WC 

Birds 
bar-tailed godwit Limosa lapponica Ma, Mi  locally significant  PC 

Birds 
black-tailed godwit Limosa limosa  Ma, Mi V   WC 

Birds 
chestnut-breasted mannikin Lonchura castaneothorax   locally significant regionally 

significant PC, WC 
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Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Birds 
nutmeg mannikin Lonchura punctulata invasive 

fauna    PM 

Birds 
topknot pigeon Lopholaimus antarcticus   locally significant  PC 

Birds 
southern giant-petrel Macronectes giganteus Mi, Ma, E E   PM, WC 

Birds 
northern giant-petrel Macronectes halli Mi, Ma, V V   PM 

Birds 
brown cuckoo-dove Macropygia amboinensis   locally significant  PC 

Birds 
superb fairy-wren Malurus cyaneus   locally significant  PC 

Birds 
variegated fairy-wren Malurus lamberti   locally significant  PC 

Birds 
little grassbird Megalurus gramineus   locally significant  PC 

Birds 
tawny grassbird Megalurus timoriensis   locally significant  PC 

Birds 
superb lyrebird Menura novaehollandiae   locally significant  PC 

Birds 
rainbow bee-eater Merops ornatus Mi, Ma    PM 

Birds 
jacky winter Microeca fascinans   locally significant regionally 

significant PC, WC 

Birds 
singing bushlark Mirafra javanica    regionally 

significant WC 

Birds 
black-faced monarch Monarcha melanopsis Mi, Ma    PM 

Birds 
spectacled monarch Monarcha trivirgatus Mi, Ma    PM 

Birds 
satin flycatcher Myiagra cyanoleuca Mi, Ma  locally significant  PM, PC 

Birds 
restless flycatcher Myiagra inquieta    regionally 

significant WC 
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Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Birds 
barking owl Ninox connivens  V   BioNet 

Birds 
powerful owl Ninox strenua  V   BioNet 

Birds 
eastern curlew Numenius madagascariensis Mi, Ma  locally significant  PC 

Birds 
little curlew Numenius minutus Mi, Ma  locally significant  PC 

Birds 
whimbrel Numenius phaeopus Mi, Ma  locally significant  PC 

Birds 
rockwarbler Origma solitaria   locally significant  PC 

Birds 
eastern osprey Pandion cristatus  V   BioNet 

Birds 
osprey Pandion haliaetus Mi, Ma V   PM 

Birds 
house sparrow Passer domesticus invasive 

fauna    PM 

Birds 
Eurasian tree sparrow Passer montanus invasive 

fauna    PM 

Birds 
scarlet robin Petroica boodang   V   WC 

Birds 
scarlet robin Petroica multicolor   locally significant  PC 

Birds 
flame robin Petroica phoenicea Ma V locally significant  PC 

Birds 
rose robin Petroica rosea   locally significant  PC 

Birds 
red-tailed tropic bird Phaethon rubricauda  Ma V   WC 

Birds 
little friarbird Philemon citreogularis   locally significant  PC 

Birds 
ruff Philomachus pugnax Ma, Mi  locally significant  PC 
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Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Birds 
tawny-crowned honeyeater Phylidonyris melanops     regionally 

significant WC 

Birds 
crescent honeyeater Phylidonyris pyrrhopterus   locally significant  PC 

Birds 
noisy pitta Pitta versicolor Ma P locally significant  PC 

Birds 
yellow-billed spoonbill Platalea flavipes   locally significant  PC 

Birds 
Royal spoonbill Platalea regia  P locally significant  PC 

Birds 
lesser golden plover Pluvialis dominica Ma, Mi  locally significant  PC 

Birds 
double-barred finch Poephila bichenovii   locally significant  PC 

Birds 
Australian spotted crake Porzana fluminea   locally significant  PC 

Birds 
baillon's crake Porzana pusilla Ma  locally significant  PC 

Birds 
spotless crake Porzana tabuensis Ma  locally significant  PC 

Birds 
red-rumped parrot Psephotus haematonotus   locally significant  PC 

Birds 
Gould's petrel Pterodroma leucoptera 

leucoptera Mi, E V   WC 

Birds 
kermadec petrel (western) Pterodroma neglecta neglecta V V   PM 

Birds 
providence petrel Pterodroma solandri  Ma, Mi V   WC 

Birds 
wompoo fruit-dove Ptilinopus magnificus  V   WC 

Birds 
rose-crowned fruit-dove Ptilinopus regina  V   WC 

Birds 
superb fruit-dove Ptilinopus superbus Ma V   WC 
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Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Birds 
little shearwater Puffinus assimilis Ma V   WC 

Birds 
flesh-footed shearwater Puffinus carneipes Ma, Mi V   WC 

Birds 
red-whiskered bulbul Pycnonotus jocosus invasive 

fauna    PM 

Birds 
rufous fantail Rhipidura rufifrons Mi, Ma    PM 

Birds 
Australian painted snipe Rostratula australis C, Ma, Mi, E E   PM 

Birds 
painted snipe Rostratula benghalensis (sensu 

lato) Mi, Ma, E    PM 

Birds 
large-billed scrubwren Sericornis magnirostris   locally significant regionally 

significant PC, WC 

Birds 
regent bowerbird Sericulus chrysocephalus   locally significant  PC 

Birds 
Australasian figbird Sphecotheres vieilloti  P Locally significant  PC 

Birds 
beautiful firetail Stagonopleura bella    regionally 

significant WC 

Birds 
diamond finch Stagonopleura guttata   locally significant  PC 

Birds 
little tern Sterna albifrons Mi, Ma E   WC 

Birds 
sooty tern Sterna fuscata Ma V   WC 

Birds 
Australian fairy tern Sternula nereis nereis V    PM 

Birds 
southern emu wren Stipiturus malachurus   locally significant regionally 

significant PC, WC 

Birds 
spotted turtle-dove Streptopelia chinensis invasive 

fauna    PM 
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Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Birds 
common starling Sturnus vulgaris invasive 

fauna    PM 

Birds 
double-barred finch Taeniopygia bichenovii    regionally 

significant WC 

Birds 
Buller's albatross Thalassarche bulleri Ma, Mi, V    PM 

Birds 
shy albatross Thalassarche cauta cauta Ma, Mi, V    PM 

Birds 
Salvin's albatross Thalassarche cauta salvini Ma, Mi, V    PM 

Birds 
white-capped albatross Thalassarche cauta steadi Ma, Mi, V    PM 

Birds 
Chatham albatross Thalassarche eremita Ma, Mi, E    PM 

Birds 
black-browed albatross Thalassarche melanophris Ma, Mi, V V   PM 

Birds 
Campbell albatross Thalassarche melanophris 

impavida Ma, Mi, V    PM 

Birds 
scaly breasted lorikeet Trichoglossus chlorolepidotus    locally 

significant WC 

Birds 
wandering tattler Tringa incana Ma, Mi  locally significant  PC 

Birds 
common greenshank Tringa nebularia Ma, Mi  locally significant  PC 

Birds 
common blackbird Turdus merula invasive 

fauna    PM 

Birds 
painted button-quail Turnix varius   locally significant  PC 

Birds 
little button-quail Turnix velox   locally significant  PC 

Birds 
barn owl Tyto alba   locally significant  PC 
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TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Birds 
masked owl Tyto novaehollandiae  V   WC 

Birds 
sooty owl Tyto tenebricosa  V   BioNet 

Birds 
banded lapwing Vanellus tricolor   locally significant  PC 

Birds 
regent honeyeater  Xanthomyza phrygia Mi, E    PM, WC 

Birds 
bassian thrush Zoothera lunulata   locally significant  BioNet, PC 

Mammals feathertail glider Acrobates pygmaeus   locally significant locally 
significant PC, WC 

Mammals brown antechinus Antechinus stuartii   locally significant  PC 

Mammals dusky antechinus Antechinus swainsonii   locally significant locally 
significant PC, WC 

Mammalia domestic cattle Bos taurus invasive 
fauna    PM 

Mammalia domestic dog Canis lupus familiaris invasive 
fauna    PM 

Mammalia eastern pygmy-possum Cercartetus nanus  V   BioNet, WC 

Mammalia large-eared pied bat Chalinolobus dwyeri V V   BioNet, PM 

Mammalia spotted-tailed quoll Dasyurus maculatus E V   BioNet, PM, WC  

Mammalia spotted-tailed quoll Dasyurus maculatus (SE 
mainland population) E    PM 

Mammalia domestic cat Felis catus invasive 
fauna    PM 

Mammalia feral deer Feral deer species in Australia invasive 
fauna    PM 
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Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Mammalia water rat Hydromys chrysogaster    regionally 
significant WC 

Mammalia southern brown bandicoot 
(eastern) Isoodon obesulus obesulus E E   BioNet, PM, WC 

Mammalia brown hare Lepus capensis invasive 
fauna    PM 

Mammalia little bentwing-bat Miniopterus australis  V   BioNet, WC 

Mammalia eastern bentwing-bat Miniopterus schreibersii 
oceanensis  V   BioNet, WC 

Mammals east-coast freetail bat Mormopterus norfolkensis   V   BioNet, WC 

Mammalia house mouse Mus musculus invasive 
fauna    PM 

Mammalia southern myotis Myotis macropus  V   BioNet, WC 

Mammals lesser long-eared bat Nyctophilus geoffroyi   locally significant  PC 

Mammals Gould's long-eared bat Nyctophilus gouldi   locally significant  PC 

Mammalia European rabbit Oryctolagus cuniculus invasive 
fauna    PM 

Mammals long-nosed bandicoot Perameles nasuta   locally significant  PC 

Mammals greater glider Petauroides volans   locally significant  PC 

Mammals sugar glider Petaurus breviceps   locally significant  PC 

Mammals brush-tailed rock-wallaby Petrogale penicillata V E   PM 

Mammalia koala Phascolarctos cinereus V V   BioNet, WC 
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Group Common name Scientific name EPBC 
Status 

TSC 
Status 

LGA Status - 
Pittwater 

LGA Status - 
Warringah Source 

Mammalia koala in the pittwater local 
government area Phascolarctos cinereus V E   BioNet 

Mammalia 

koala (combined populations 
of queensland, new south 
wales and the australian 
capital territory 

Phascolarctos cinereus 
(combined populations of Qld, 
NSW and the ACT) 

V    PM 

Mammalia long-nosed potoroo (SE 
mainland) Potorous tridactylus tridactylus V    PM 

Mammals New Holland mouse Pseudomys novaehollandiae V   regionally 
significant PC, PM, WC 

Mammalia grey-headed flying-fox Pteropus poliocephalus V V   BioNet, PM, WC 

Mammals bush rat Rattus fuscipes   locally significant  PC 

Mammals swamp rat Rattus lutreolus   locally significant regionally 
significant PC, WC 

Mammalia brown rat Rattus norvegicus invasive 
fauna    PM 

Mammalia black rat Rattus rattus invasive 
fauna    PM 

Mammalia yellow-bellied sheathtail-bat Saccolaimus flaviventris  V   BioNet 

Mammalia greater broad-nosed bat Scoteanax rueppellii  V   BioNet, WC 

Mammals short-beaked echidna Tachyglossus aculeatus   locally significant  PC 

Mammalia red fox Vulpes vulpes invasive 
fauna    PM 

Mammals swamp wallaby Wallabia bicolor   locally significant  PC 
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Appendix D Key project personnel 

Project Manager, Dr Elvira Lanham, has been involved in ecological consultancy and 
research for the past 18 years and has completed projects throughout NSW, Queensland and 
overseas including work in the USA and Mongolia. She has experience in flora and fauna 
impact assessment, threatened species monitoring and management and project 
management of large environmental projects. Elvira is experienced in the use of a variety of 
ecological field techniques such as vegetation survey, cage, pitfall and funnel trapping, visual 
encounter surveys, techniques for surveying nocturnal birds and mammals.  

Flora Technical Advisor/Peer Review, Technical Reviewer, Dr Alan House, has over 35 
years experience as an ecological scientist in both research and consulting, and has worked 
in UK, Indonesia and Australia (mainly in Queensland and New South Wales). He has 
specialised in forest ecology, biodiversity in agricultural landscapes, landscape ecology, plant 
population genetics, conservation management planning, botanical surveys, ecological 
impacts of climate change, and invertebrate ecology. He is an experienced project and team 
leader, leading teams for Queensland Department of Primary Industries, CSIRO Ecosystem 
Sciences, AECOM and now Ecosure. He has also supervised 10 PhD students and 4 honours 
students, and has published over 40 peer-reviewed papers, 2 book chapters, and edited 4 
books. His technical skills are in vegetation ecology, field botany, landscape ecology, 
conservation management and flora and fauna impact assessments. 

Flora Survey Leader, Nathan Smith, is a botanist with 15 years experience in the fields of 
natural area management and ecological consulting.  Nathan has managed bush regeneration 
and mine site rehabilitation projects, vegetation management plans, ecological monitoring 
surveys, vegetation surveys and mapping, opportunities and constraints assessments, 
terrestrial and aquatic ecological assessments, reviews of environmental factors and impact 
assessments. He has managed large projects at both the State and Commonwealth level of 
assessment including Species Impact Statements, Referrals and Part 3A assessments. 
Nathan is highly experienced in ecological assessment of impacts due to linear developments 
such as road-widening, telecommunications and seismic surveys.  

Nathan’s formative career (1998-2003) was spent as a Project Manager and Site Supervisor 
for two bush regeneration companies heavily involved in the Warringah district, Australian 
Bushland Restoration and Toolijooa Environmental Restoration, in which he supervised and 
managed both the Duffys Forest Ecological Community and Caley’s grevillea bush 
regeneration projects. Also during this five year period Nathan gained experience in almost all 
bushland reserves in the Warringah LGA, in particular several reserves in the Terrey 
Hills/Duffys Forest locality such as JJ Hills Memorial Reserve along Mona Vale Road. Nathan 
has an intimate knowledge of the key issues relating to threatened biodiversity in the locality, 
the recognition of which culminated in his appointment to the role of Senior Biodiversity Officer 
at Warringah Council in October 2009. During this brief but productive period at Warringah 
Council, Nathan was heavily involved in the management of an Ecological Constraints 
Assessment at JJ Hills Memorial Reserve, assessment of an REF for the expansion of Kimbriki 
Tip and perhaps most significantly was involved in the development and implementation of a 
management plan for the threatened orchid Angus’s onion orchid, the main known population 
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of which exists on the side of Mona Vale Road opposite Kimbriki Tip.  

As senior botanist at Niche, Nathan has a well-rounded capability in applying the DECC survey 
guidelines and the BioBanking Assessment Methodology within budgetary and time 
constraints. He has also been involved in several high profile and controversial projects 
requiring sensitivity towards various stakeholders and is an Accredited BioBanking Assessor 

Fauna Technical Advisor, Dr Frank Lemckert, has been a professional scientist since 1992, 
specialising in research into ecology and management of threatened species, particularly 
frogs and reptiles. Frank has conducted ecological work throughout eastern Australia (NSW, 
Victoria, Queensland) establishing long-term research and monitoring programs into the 
management of forest fauna and developing strategies to mitigate the impacts of human 
disturbances on threatened fauna.  

He is experienced in the application of state and federal legislation which relates to the 
conservation of threatened species and communities, having been directly involved in the 
assessment of major Environmental Impact Statements and Fauna Impact Assessment.  

Frank has authored or co-authored more than 70 scientific publications in national and 
international books and journals and has spoken on conservation at numerous conferences 
around the world. He is a member of the IUCN Amphibian Specialist Group, Vice-President of 
the Australian Society of Herpetologists and Secretary of the NSW Declining Frog Working 
Group. He has also organised and led over 40 wildlife training courses detailing at all aspects 
of vertebrate survey, research and management. 

For the last two years Frank has been involved in targeted searches for frogs and reptiles 
throughout the Warringah LGA as part of the Warringah Council Biodiversity Survey Program. 
He has also previously assisted the CSIRO with a site assessment for red-crowned toadlets 
at Allambie and been involved in studies of water dragons at Oxford Falls and the area of 
Manly Dam. He has an extensive knowledge of herpetofauna associated with the Sydney 
Sandstone Community.   Frank would undertake habitat assessments for the target frogs, 
reporting of results and an expert technical review of the amphibian assessment of the final 
assessment document. He will also provide a single point of contact for the project and be 
available to attend required site meetings. 

Microbat Survey Leader, Matthew Stanton, has over 15 years experience in the fields of 
research and fauna management through his time as a research assistant with the NSW 
Department of Primary Industries, Forestry Division. This included extensive fauna research 
works throughout NSW. He has also been involved in major research projects on birds and 
mammals in the Pilliga Scrub and Liverpool Plains and has also developed fauna monitoring 
strategies for all of NSW for Forests NSW.  

Recently Matthew has been involved in the technical development of songmeter use for bird 
and bat calls and has undertaken surveys and assessments of bats in western Sydney, 
Tahmoor and the Liverpool Plains. He has also been involved in bat surveys across NSW as 
part of the Wildlife Schools training program. He has recently been involved in biodiversity 
surveys of the Warringah LGA through engagement in the Warringah Biodiversity Study, 
covering the general vicinity of the study area 
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Avian Survey Leader, Will Jamieson, is a principal biologist and Sydney team leader for 
Ecosure, and has been carrying out wildlife surveys for 12 years, with specialist knowledge of 
birds.  Will currently carries out bird surveys and strike mitigation at Sydney, Hobart, 
Launceston and Coffs Harbour airports. Will has also carried out numerous fauna surveys 
throughout NSW and Queensland. It is proposed that Will carries out the role of fauna team 
leader and will be leading threatened bird surveys. 

Avian Survey Leader (from March 2014), David James,  principal ecologist with Ecosure 
has more than 25 years experience as an ecologist with particular expertise in avian 
identification and ecology and impact assessment. David has edited a number of books and 
scientific journals and has an extensive publication record, including numerous research 
reports, scientific papers, and 92 chapters in the multiple award-winning reference book, The 
Handbook of Australian, New Zealand and Antarctic Birds (HANZAB).  

Koala Specialist, Dr Stephen Phillips, areas of expertise include flora and fauna monitoring 
techniques and survey design; threatened species management; GIS-based spatial 
modelling; koala ecology and population modelling; vegetation mapping and natural area 
management; ecology of disturbed communities, nature conservation and environmental 
planning legislation.  Most recently, Steve has been supervising and participating in Ecosure’s 
koala population surveys and city-wide monitoring advice for Gold Coast City Council. The 
koala habitat and population assessments in the Burleigh Heads area involved application of 
the Spot Assessment Technique (developed by Dr Stephen Phillips and John Callaghan). 

Fauna Survey Team Member and Koala Specialist, Dr Grant Brearley, is an ecologist with 
more than ten years experience researching, surveying and handling wildlife. During his 
postgraduate studies (Honours and PhD) and postdoctoral position, Grant examined 
conservation questions using koalas and squirrel gliders. Grant has also undertaken fauna 
surveys throughout Queensland and Victoria. Grant is currently managing an assessment of 
koalas throughout the Gold Coast, focussing on the Burleigh Heads population.  

Fauna Survey Team Member, Dr Carissa Free, has over seven years experience in fauna 
surveys, fauna species identification, habitat assessment and home range analysis. She has 
undertaken fauna surveys in a wide range of habitats including rainforest, eucalypt woodland 
and heath of Southeast Queensland, spinifex grasslands in inland Australia and open forest 
in south-east Asia. She has also carried out linear infrastructure fauna surveys in NSW. 
Carissa has experience in the use of a range of field techniques including spotlighting, pitfall 
trapping, Elliot and cage trapping, camera trapping, harp trapping, soil plots and hair tubes.  

Flora Survey Team Member, Nicola Head, has three years experience in flora and fauna 
surveys, species identification and reporting and has completed projects in NSW, South East 
Queensland and overseas including volunteering in Nepal and South Africa.  She has skills 
across multiple facets of ecology including aquatic, disease ecology and terrestrial ecology. 
She has a particular interest in botany having conducted many flora surveys within the 
Brigalow Belt bioregion in Queensland and also in northern New South Wales. Nicola has also 
completed training in flora identification and vegetation classification (Regional Ecosystems). 
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Appendix E 
Weather conditions during surveys (Weather 
Station ID 066059 (Terrey Hills, NSW) 

Date Min (ºC) Max (ºC) Rain (mm) 

30 September 2013 11.4 27.9 0 

1 October 2013 19.4 31.3 0 

2 October 2013 10.3 25.1 0 

3 October 2013 13.0 18.3 0 

4 October 2013 8.5 18.1 2.8 

18 October 2013 11.7 20.3 0 

31 October 2013 12.2 22.5 0 

20 November 2013 14.5 24.8 0.2 

21 November 2013 17.5 23.9 0.2 

22 November 2013 18.0 23.1 2.4 

2 December 2013 13.1 23.3 0 

3 December 2013 13.4 23.9 0 

4 December 2013 15.4 29.4 0 

5 December 2013 17.7 25.0 5.0 

6 December 2013 9.3 20.4 0 

23 January 2014 17.5 23.5 3.8 

15 May 2014 10.5 21.3 0 

16 May 2014 10.3 22.9 0 

17 May 2014 12.2 23.8 0 

18 May 2014 13.6 23.0 0 

19 May 2014 12.6 23.6 0 

20 May 2014 12.9 22.0 0 

18 June 2014 10.5 18.0 0 

6 August 2014 5.5 18.8 0 

18 September 2014 9.7 17.1 0 

26 September 2014 12.6 18.6 8.4 

18 October 2014 9.8 18.7 0 

7 December 2014 17.1 28.7 3.0 

12 January 2015 18.7 21.6 14.8 

13 January 2015 17.6 27.4 1.6 

14 January 2015 19.5 31.5 0.6 

15 January 2015 19.5 26.7 0 
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Appendix F 
Flora likelihood of occurrence and habitat description 

Family name Scientific name Common 
name 

EPBC 
status 

TSC 
status Preferred habitat Flowering time Likelihood of occurrence 

based on field survey 
Mimosaceae Acacia terminalis 

subsp. terminalis 
sunshine 
wattle 

E E This species grows in scrub and dry 
sclerophyll woodland on sandstone, mainly 
on coast and ranges. Habitat is generally 
sparse and scattered where most areas of 
habitat or potential habitat are small and 
isolated (Harden 2002; OEH 2012-2014). 

It flowers in 
autumn where 
seeds mature in 
November (OEH 
2012-2014). 

Low – it was not observed 
during current field surveys 
but was previously noted as 
a ‘probable’ record by 
Smith and Smith (2011) 
within the survey area (see 
Section 7.1.2 for further 
discussion). 

Epacridaceae Epacris 
purpurascens var. 
purpurascens 

Port Jackson 
heath 

N/A V This species is found within a range of 
habitat types including stringybark and 
Ironbark woodlands on shale/sandstone 
associations and sclerophyll forest and 
scrub and near creeks and swamps.  It is 
found from Gosford to the Blue Mountains 
(Harden 1992). 

Peak flowering 
period is July to 
September on the 
coast and October 
to November on 
the tablelands 
(Harden 1992). 

Low – although habitat 
occurs within study area 
and records known within 
locality, the Port Jackson 
heath was not found within 
the survey area during 
current field surveys.  

Myrtaceae Eucalyptus 
camfieldii 

Camfield's 
stringybark 

V V This species occurs in poor coastal country 
in shallow sandy and poorly drained soils 
overlying Hawkesbury sandstone, 
associated with coastal heath mostly on 
exposed sandy ridges. It is found mostly in 
small scattered stands near the boundary 
of tall coastal heaths and low open 
woodland of the slightly more fertile inland 
areas (OEH 2012-2014 and Robinson 
2003). 

Flowering period 
is irregular with 
flowers recorded 
throughout the 
year (OEH 2012-
2014). 

Low - although habitat 
occurs within study area 
and records known within 
locality, Camfield’s 
stringybark was not found 
within the survey area 
during current field 
surveys.. 
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Family name Scientific name Common 
name 

EPBC 
status 

TSC 
status Preferred habitat Flowering time Likelihood of occurrence 

based on field survey 
Orchidaceae Genoplesium baueri Bauer's 

midge orchid 
E E Grows in sparse sclerophyll forest and 

moss gardens over sandstone (OEH 2012-
2014). It prefers sandy dry eucalypt habitat 
and mainly occurs in isolated populations 
which flower after fires (Fairley 2004). 

Flowering period 
is February to 
March (OEH 
2012-2014). 

Low – it was not previously 
recorded within the survey 
area and the bulk of the 
Sydney population occurs 
in a strip from Gladesville to 
Lane Cove, Wahroonga 
and Hornsby and key 
habitat for the species 
(moist areas of moss on 
sandstone) does not exist 
within the concept design 
footprint and is unlikely to 
exist within the survey area. 
The Bauer’s midge orchid 
was not recorded within the 
survey area during current 
field surveys.See section 
9.1.2.2 for further 
information 

Proteaceae Grevillea caleyi Caley's 
grevillea 

E CE It is confined to a few sandy ridges in 
association with laterite soils and a 
vegetation community of open forest, 
generally dominated by Eucalyptus sieberi 
and Eucalyptus gummifera (OEH 2012-
2014 and Fairley 2004). 

Flowering is 
sporadic 
throughout the 
year with definite 
flowering period in 
spring (OEH 
2012-2014). 

Known to occur – this 
species is known to occur 
along Mona Vale Road. 
See section 5.3.2 for further 
information 

Haloragaceae Haloragodendron 
lucasii 

hal E E Associated with dry sclerophyll forest in 
moist sandy loam soils in sheltered 
aspects, and on gentle slopes below cliff-
lines near creeks in low open woodland 
(OEH 2012-2014). 

Flowering period 
is between August 
and November 
(OEH 2012-2014). 

Low – previous records of 
the species occurs 
significantly west of the 
survey area. The bulk of 
the known occurrences 
occur from on the west side 
of the Middle Harbour and 
Cowan Creek catchments 
from East Killara in the 
south to North Turramurra 
in the north. It was not 
found within the survey 
area during current field 
surveys. 
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Family name Scientific name Common 
name 

EPBC 
status 

TSC 
status Preferred habitat Flowering time Likelihood of occurrence 

based on field survey 
Myrtaceae Leptospermum 

deanei 
 V V This species is found within riparian scrub, 

woodland and open forest habitat on lower 
hill slopes or near creeks (OEH 2012-
2014).  

Flowering period 
is between 
October and 
November (OEH 
2012-2014). 

Low – this species has not 
previously been recorded 
within the survey area or 
locality and was not 
recorded within the survey 
area during current field 
surveys. 

Myrtaceae Melaleuca deanei Deane's 
paperbark 

V V The species is endemic to the coastal 
areas of Greater Sydney and grows in 
marshy-heath on coastal sandstone 
plateaus in shrubby woodland (OEH 2012-
2014 and Fairley 2004). 

Flowers appear in 
summer months 
(OEH 2012-2014). 

Low – one record of this 
species exists 
approximately 3.4 km 
north-west of the concept 
design footprint however 
has a nominated accuracy 
of 10 km. Deame’s 
melaleuca was not 
recorded in the survey area 
during current field surveys. 

Orchidaceae Microtis angusii Angus's 
onion orchid 

E E This species is known from only a single 
population of about 100 individual plants in 
the Warringah/Pittwater area in the north of 
Sydney. Very little is known about its 
preferred habitat but it has been found in 
open forest to low open forest, rarely 
woodlands and disturbed areas (OEH 
2012-2014). 

Flowering period 
is from May to 
October (OEH 
2012-2014). 

Known to occur – this 
species is known to occur 
on the northern side of 
Mona Vale Road, opposite 
Kimbriki Road, Ingleside. 
See section 5.3.3 for further 
information 

Proteaceae Persoonia hirsuta hairy 
geebung 

E E The hairy geebung is restricted to the 
Greater Sydney district and can be found 
on ridge tops in sandy soils in dry 
sclerophyll open forest, woodland and 
heath on sandstone. It is usually present as 
isolated individuals or very small 
populations in disturbed areas such as 
track edges (OEH 2012-2014, DoE 2014 
and Fairley 2004). 

Flowering period 
is generally in 
summer (OEH 
2012-2014). 

Low - although records are 
known within locality, the 
hairy geebung was not 
recorded within the survey 
area during current field 
surveys. 
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Family name Scientific name Common 
name 

EPBC 
status 

TSC 
status Preferred habitat Flowering time Likelihood of occurrence 

based on field survey 
Thymelaeacea
e 

Pimelea curviflora 
var. curviflora 

N/A V V The species occurs on shaley/lateritic soils 
over sandstone and shale/sandstone 
transition soils on ridgetops and upper 
slopes amongst woodlands. It often grows 
amongst dense grasses and sedges and 
responds to disturbance such as fire or 
grazing (OEH 2012-2014). It has also been 
observed in heath and woodland on 
sandstone (Robinson 2003). 

Flowering period 
is between 
October and May 
(OEH 2012-2014) 

Low – it was previously 
recorded in the Duffys 
Forest endangered 
ecological community on 
Tumbledown Dick Hill in 
1996 in the western part of 
the survey area, on the 
southern side of Mona Vale 
Road (Smith and Smith 
2011). It was not recorded 
within the survey area 
during current field surveys 
conducted throughout the 
flowering period. 

Tremandracea
e 

Tetratheca 
glandulosa 

glandular 
pink-bell 

n/a V This species is associated with a shale-
sandstone transition habitat where shale-
cappings occur over sandstone. This 
species occupies ridgetops, upper-slopes 
and to a lesser extent mid-slope sandstone 
benches.  The species if found in 
association with heaths, scrub to 
woodlands/open woodlands, and open 
forest (OEH 2012-2014 and Fairley 2004). 

Flowering period 
is between July 
and November 
with residual 
flowers present 
until late 
December (OEH 
2012-2014). 

Low – it was previously 
recorded in 1996 and 1998 
(Smith and Smith 2011) 
within the survey area. It 
was also recorded in the 
Kimbriki Resource 
Recovery Centre that is 
located within the study 
area (GHD 2011). It was 
not recorded within the 
survey area during current 
field surveys.See section 
9.1.2.2 for further 
information. 
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Appendix G 
Biobanking data 

Keith 
formation 
name 

Keith 
class 
(2004) 

Veg 
type 
ID 

Native plant 
species 
richness 

Native over-storey 
cover (%) 

Native mid-storey 
cover 

Native groundcover 
(grasses) 

Native groundcover 
(shrubs) 

Native groundcover 
(other) 

Exotic over-
storey 

Exotic mid-
storey 

Exotic ground 
cover 

No. Trees with 
hollows 

Length of Logs 
(50x20) 

Bench- 
mark 

Results Benchmarks Results Benchmarks Results Benchmarks Results Benchmarks Results Benchmarks Results Bench- 
mark 

Results Bench- 
mark 

Results Bench- 
mark 

Results Bench- 
mark 

Results Bench- 
mark 

Results 

Lower Upper  Lower Upper  Lower Upper  Lower Upper  Lower Upper  
Dry 
sclerophyll 
forests 
(shrubby sub-
formation) 

Sydney 
Coastal 
Dry 
Sclerophyll 
Forests 

ME014 39 39 17 27 10 75 85 30 1 10 12 7 11 64 13 17 38 N/A 0 N/A 0 N/A 0 1 0 30 0 

Heathlands Sydney 
coastal 
heaths 

ME034 17 24 0 0 0 10 90 10.2 0 5 0 2 15 12 0 5 8 N/A 0 N/A 0 N/A 0 0 0 0 0 

Heathlands Sydney 
coastal 
heaths 

ME034 17 25 0 0 12 10 90 2 0 5 2 2 15 4 0 5 12 N/A 0 N/A 0 N/A 0 0 1 0 1 

'Dry 
sclerophyll 
forests 
(shrubby sub-
formation) 

'Sydney 
Coastal 
Dry 
Sclerophyll 
Forests 

ME014 39 40 17 27 14.7 75 85 14.5 1 10 8 7 11 0 13 17 48 N/A 0 N/A 0 N/A 4 1 1 30 1 

'Dry 
sclerophyll 
forests 
(shrubby sub-
formation) 

'Sydney 
Coastal 
Dry 
Sclerophyll 
Forests 

ME014 39 43 17 27 15.5 75 85 9.9 1 10 14 7 11 10 13 17 28 N/A 0 N/A 0 N/A 0 1 2 30 1 

'Dry 
sclerophyll 
forests 
(shrubby sub-
formation) 

'Sydney 
Coastal 
Dry 
Sclerophyll 
Forests 

ME014 39 53 17 27 6 75 85 12.7 1 10 50 7 11 42 13 17 58 N/A 0 N/A 0 N/A 0 1 2 30 9 

'Dry 
sclerophyll 
forests 
(shrubby sub-
formation) 

'Sydney 
Coastal 
Dry 
Sclerophyll 
Forests 

ME014 39 59 17 27 27.5 75 85 2.5 1 10 30 7 11 24 13 17 42 N/A 0 N/A 0 N/A 0 1 1 30 4 

Dry 
sclerophyll 
forests 
(shrubby sub-
formation) 

Sydney 
Coastal 
Dry 
Sclerophyll 
Forests 

ME039 40 41 10 45 27.5 17 52 6.7 0 24 40 0 10 6 0 24 42 N/A 0 N/A 0 N/A 0 1 4 30 12 

Dry 
sclerophyll 
forests 
(shrubby sub-
formation) 

Sydney 
Coastal 
Dry 
Sclerophyll 
Forests 

ME039 40 42 10 45 0 17 52 6 0 24 36 0 10 20 0 24 40 N/A 0 N/A 0 N/A 1 1 3 30 140 

Dry 
sclerophyll 
forests 
(shrubby sub-
formation) 

Sydney 
Coastal 
Dry 
Sclerophyll 
Forests 

ME014 39 50 17 27 13 75 85 18 1 10 28 7 11 14 13 17 40 N/A 0 N/A 0 N/A 0 1 0 30 0 

Dry 
sclerophyll 
forests 
(shrubby sub-
formation) 

Sydney 
Coastal 
Dry 
Sclerophyll 
Forests 

ME014 39 40 17 27 18 75 85 19.7 1 10 40 7 11 16 13 17 48 N/A 0 N/A 0 N/A 0 1 0 30 0 

Dry 
sclerophyll 
forests 

Sydney 
Coastal 
Dry ME039 40 39 10 45 22 17 52 17.2 0 24 34 0 10 18 0 24 64 N/A 0 N/A 0 N/A 0 1 1 30 0 
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Keith 
formation 
name 

Keith 
class 
(2004) 

Veg 
type 
ID 

Native plant 
species 
richness 

Native over-storey 
cover (%) 

Native mid-storey 
cover 

Native groundcover 
(grasses) 

Native groundcover 
(shrubs) 

Native groundcover 
(other) 

Exotic over-
storey 

Exotic mid-
storey 

Exotic ground 
cover 

No. Trees with 
hollows 

Length of Logs 
(50x20) 

Bench- 
mark 

Results Benchmarks Results Benchmarks Results Benchmarks Results Benchmarks Results Benchmarks Results Bench- 
mark 

Results Bench- 
mark 

Results Bench- 
mark 

Results Bench- 
mark 

Results Bench- 
mark 

Results 

Lower Upper  Lower Upper  Lower Upper  Lower Upper  Lower Upper  
(shrubby sub-
formation) 

Sclerophyll 
Forests 

Dry 
sclerophyll 
forests 
(shrubby sub-
formation) 

Sydney 
Coastal 
Dry 
Sclerophyll 
Forests 

ME039 40 33 10 45 19 17 52 26.7 0 24 14 0 10 18 0 24 26 N/A 0 N/A 0 N/A 0 1 3 30 33 

Heathlands Sydney 
coastal 
heaths 

ME034 17 35 0 0 20 10 90 5 0 5 10 2 15 40 0 5 40 N/A 0 N/A 0 N/A 0 0 0 0 0 

Dry 
Sclerophyll 
Forests 
(Shrubby 
subformation) 

Sydney 
Hinterland 
Dry 
Sclerophyll 
Forests 

ME029 34 38 28 33 30 44 54 11 1 10 8 6 10 0 11 15 38 N/A 0 N/A 0 N/A 0 1 1 30 5 

Dry 
Sclerophyll 
Forests 
(Shrubby 
subformation) 

Sydney 
Hinterland 
Dry 
Sclerophyll 
Forests 

ME029 34 46 28 33 18.5 44 54 8.5 1 10 16 6 10 14 11 15 30 N/A 0 N/A 0 N/A 0 1 3 30 44 

Dry 
Sclerophyll 
Forests 
(Shrubby 
subformation) 

Sydney 
Hinterland 
Dry 
Sclerophyll 
Forests 

ME029 34 38 28 33 30 44 54 5 1 10 20 6 10 2 11 15 36 N/A 0 N/A 0 N/A 0 1 2 30 45 

Freshwater 
Wetlands 

Coastal 
Heath 
Swamps 

ME015 20 21 14 94 10 1 58 5 26 40 6 11 41 8 26 40 76 N/A 0 N/A 0 N/A 0 0 0 0 17 

Dry 
sclerophyll 
forests 
(shrubby sub-
formation) 

Sydney 
Coastal 
Dry 
Sclerophyll 
Forests 

ME039 40 20 10 45 22.5 17 52 10 0 24 0 0 10 0 0 24 8 N/A 0 N/A 0 N/A 0 1 1 30 60 

'Dry 
sclerophyll 
forests 
(shrubby sub-
formation) 

'Sydney 
Coastal 
Dry 
Sclerophyll 
Forests 

ME014 39 48 17 27 6.5 75 85 2 1 10 26 7 11 36 13 17 60 N/A 0 N/A 0 N/A 0 1 2 30 5 
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Appendix H 
Flora species list 

Scientific name Common name Status* Introduced 

Acacia buxifolia box-leaved wattle   

Acacia elata mountain cedar wattle   

Acacia leiocalyx subsp. leiocalyx curracabah   

Acacia longifolia     

Acacia melanoxylon blackwood   

Acacia myrtifolia red-stemmed wattle   

Acacia parramattensis parramatta wattle   

Acacia spp. wattle   

Acacia suaveolens sweet wattle   

Acacia terminalis subsp. angustifolia     

Acacia ulicifolia prickly moses   

Acetosa sagittata rambling dock  Yes 

Actinotus helianthi flannel flower   

Actinotus minor lesser flannel flower   

Ageratina adenophora crofton weed  Yes 

Allocasuarina distyla     

Allocasuarina littoralis black she-oak   

Amperea xiphoclada     

Andropogon virginicus whisky grass  Yes 

Angophora costata Sydney red gum   

Angophora hispida dwarf Apple   

Anisopogon avenaceus oat speargrass   

Araujia sericifera moth vine  Yes 

Aristea ecklonii    Yes 

Aristida vagans three-awn speargrass   

Arthropdium species A     

Austrodanthonia tenuior a wallaby grass   

Baeckea virgata     

Banksia ericifolia heath-leaved banksia   

Banksia marginata silver banksia   

Banksia oblongifolia fern-leaved banksia   

Banksia serrata old-man banksia   

Banksia spinulosa hairpin banksia   

Bauera microphylla     

Bauera rubioides river rose   

Bidens pilosa cobbler's pegs  Yes 
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Scientific name Common name Status* Introduced 

Billardiera scandens hairy apple berry   

Blechnum cartilagineum gristle fern   

Boronia floribunda pale-pink boronia   

Boronia ledifolia Sydney boronia   

Bossiaea heterophylla variable bossiaea   

Bossiaea scolopendria     

Brachychiton populneus kurrajong   

Brachyloma daphnoides daphne heath   

Brunoniella australis blue trumpet   

Burchardia umbellata milkmaids   

Callistemon citrinus crimson bottlebrush   

Calochlaena dubia rainbow fern   

Calotis lappulacea yellow burr-daisy   

Cardiospermum grandiflorum balloon vine  Yes 

Cassytha glabella     

Cassytha pubescens downy dodder-laurel   

Caustis flexuosa curly wig   

Caustis pentandra thick twist rush   

Ceratopetalum gummiferum Christmas bush   

Cheilanthes sieberi rock fern   

Chlorophytum comosum spider plant  Yes 

Christella dentata binung   

Conospermum ericifolium     

Conospermum longifolium long leaf smoke-bush   

Conospermum longifolium subsp. 
longifolium   

 
 

Conyza sumatrensis tall fleabane  Yes 

Coreopsis lanceolata coreopsis  Yes 

Corymbia gummifera red bloodwood   

Crowea saligna     

Cyathea cooperi straw treefern   

Cyathochaeta diandra     

Cymbopogon refractus barbed wire grass   

Dampiera stricta     

Darwinia fascicularis     

Desmodium brachypodum large tick-trefoil   

Dianella caerulea var. caerulea     

Dianella caerulea var. producta    No 

Dianella prunina     

Dillwynia floribunda    

Dillwynia retorta     
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Scientific name Common name Status* Introduced 

Dodonaea triquetra large-leaf hop-bush   

Dodonaea viscosa subsp. angustissima narrow-leaf hop-bush   

Doodia aspera prickly rasp fern   

Drosera spatulata     

Ehrharta erecta panic veldtgrass  Yes 

Elaeocarpus reticulatus blueberry ash   

Empodisma minus     

Entolasia marginata bordered panic   

Entolasia stricta wiry panic   

Epacris longiflora fuchsia heath   

Epacris microphylla coral heath   

Epacris pulchella wallum heath   

Eragrostis brownii brown's lovegrass   

Eriostemon australasius     

Eucalyptus dealbata tumbledown red gum   

Eucalyptus haemastoma broad-leaved scribbly gum   

Eucalyptus luehmanniana yellow top mallee ash   

Eucalyptus oblonga stringybark   

Eucalyptus piperita sydney peppermint   

Eucalyptus punctata grey gum   

Eucalyptus sieberi silvertop ash   

Gahnia sieberiana red-fruit saw-sedge   

Galium migrans     

Geijera parviflora wilga   

Geranium solanderi native geranium   

Gleichenia dicarpa pouched coral fern   

Glycine clandestina twining glycine   

Gompholobium grandiflorum large wedge pea   

Gompholobium latifolium golden glory pea   

Gonocarpus teucrioides germander raspwort   

Grevillea buxifolia grey spider flower   

Grevillea caleyi caley's grevillea 

Endangered 
(EPBC Act) 
Critically 
Endangered 
(TSC Act)  

Grevillea linearifolia linear-leaf grevillea   

Grevillea sericea pink spider flower   

Grevilea speciosa red spider flower   

Guringalia dimorpha     

Haemodorum planifolium     

Hakea dactyloides finger hakea   
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Scientific name Common name Status* Introduced 

Hakea sericea needlebush   

Hakea teretifolia needlebush   

Hemarthria uncinata matgrass   

Hemigenia purpurea     

Hibbertia aspera rough guinea flower   

Hibbertia bracteata     

Hibbertia empetrifolia     

Hibbertia linearis    

Hibbertia riparia    

Hovea linearis    

Hypolepis muelleri harsh ground fern   

Imperata cylindrica blady grass   

Isopogon anemonifolius broad-leaf drumsticks   

Jasminum lineare desert jasmine   

Kennedia rubicunda dusky coral pea   

Kunzea ambigua tick bush   

Kunzea capitata     

Lambertia formosa mountain devil   

Lasiopetalum ferrugineum     

Laxmannia gracilis slender wire lily   

Lepidosperma forsythii     

Lepidosperma laterale variable sword-sedge   

Lepidosperma urophorum     

Leptospermum polygalifolium tantoon   

Leptospermum squarrosum     

Leptospermum trinervium slender tea-tree   

Lepyrodia scariosa     

Leucopogon microphyllus     

Ligustrum sinense small-leaved privet  Yes 

Lilium formosanum formosan lily  Yes 

Lindsaea linearis screw fern   

Lindsaea microphylla lacy wedge fern   

Logania albiflora     

Lomandra brevis     

Lomandra cylindrica     

Lomandra filiformis wattle matt-rush   

Lomandra filiformis subsp. filiformis     

Lomandra glauca pale mat-rush   

Lomandra gracilis     

Lomandra longifolia spiny-headed mat-rush   
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Scientific name Common name Status* Introduced 

Lomandra obliqua     

Lomatia silaifolia crinkle bush   

Marsdenia suaveolens scented marsdenia   

Melaleuca armillaris bracelet honey-myrtle   

Micrantheum ericoides     

Microlaena stipoides weeping grass   

Microtis angusii Angus’s onion orchid Endangered  

Mirbelia rubiifolia heathy mirbelia   

Mirbelia speciosa     

Monotoca scoparia     

Nephrolepis cordifolia fishbone fern   

Notelaea microcarpa native olive   

Olearia elliptica sticky daisy-bush   

Omalanthus populifolius bleeding heart, native poplar   

Oncinocalyx betchei     

Opercularia aspera coarse stinkweed   

Oxalis exilis     

Panicum simile two-colour panic   

Paspalidium distans     

Patersonia glabrata leafy purple-flag   

Patersonia sericea silky purple-flag   

Persoonia laurina subsp. laurina     

Persoonia levis broad-leaved geebung   

Persoonia pinifolia pine-leaved geebung   

Petrophile pulchella conesticks   

Phebalium squameum    

Phebalium squamulosum subsp. 
squamulosum   

 
 

Philotheca salsolifolia     

Phyllanthus hirtellus thyme spurge   

Phyllanthus subcrenulatus     

Phyllota grandiflora heath phyllota   

Phyllota phylicoides heath phyllota   

Pimelea curviflora var. sericea     

Pimelea linifolia slender rice flower   

Pimelea neo-anglica poison pimelea   

Pinus radiata radiata pine  Yes 

Pittosporum undulatum sweet pittosporum   

Platysace linearifolia     

Poa annua winter grass  Yes 

Poa sieberiana snowgrass   
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Scientific name Common name Status* Introduced 

Poranthera ericifolia     

Prostanthera denticulata rough mint-bush 
Locally 
significant - PC  

Protasparagus aethiopicus sprengeri fern  Yes 

Pteridium esculentum bracken   

Pterostylis erecta erect maroonhood   

Ptilothrix deusta     

Pultenaea daphnoides large-leaf bush-pea   

Pultenaea linophylla     

Pultenaea rosmarinifolia     

Pultenaea stipularis     

Pultenaea tuberculata     

Restio dimorphus     

Rhytidosporum procumbens     

Rytidosperma bipartitum wallaby grass   

Scaevola ramosissima purple fan-flower   

Schizaea bifida forked comb fern   

Schoenus apogon fluke bogrush   

Schoenus brevifolius     

Sida rhombifolia Paddy's lucerne  Yes 

Smilax glyciphylla sweet sarsparilla   

Solanum mitchellianum     

Styphelia tubiflora red five-corner   

Swainsona galegifolia smooth darling pea   

Telopea speciosissima waratah   

Tetrarrhena juncea wiry ricegrass   

Tetratheca ericifolia     

Tetratheca thymifolia black-eyed susan   

Tradescantia fluminensis wandering jew  Yes 

Viola odorata sweet violet  Yes 

Vittadinia cuneata a fuzzweed   

Wahlenbergia luteola bluebell   

Westringia lucida shining westringia   

Woollsia pungens     

Xanthorrhoea arborea     

Xanthorrhoea media     

Xanthosia pilosa woolly xanthosia   

Xanthosia tridentata rock xanthosia   

Xyris gracilis     

Zieria smithii sandfly zieria   
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Appendix I 
Flora sample results from Royal Botanic Gardens 
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A October 
2013 1 Microtis 

angusii  >49 52  yes upper half emarginate 0.9 335747 627135 Plantings 

B 

October 
2013 

3 Microtis 
parviflora  >17 35  no base  0.7 336145 627149 

Duffys Forest tree 
layer with highly 
disturbed 
understorey 

C 
October 
2013 2 Microtis 

parviflora  >22 30  no base  0.8 335940 627151 
Bloodwood-
Scribbly Gum 
Woodland 

D 
October 
2013 4 Microtis 

angusii  >68 62  yes upper half emarginate 1 337863 627138 Peppermint-
Angophora Forest 

E 
October 
2013 9 Microtis 

parviflora  38 37 1.03 no base truncate 0.75 338685 627130 
 Duffys Forest 
Ecological 
Community 

F 
October 
2013 8 Microtis 

angusii  116 65 1.78 yes upper half emarginate 1.1 338532 627123 
 Duffys Forest 
Ecological 
Community 

G October 
2013 7 Microtis 

angusii  92 57 1.61 yes oblong  0.7 338436 627126 Plantings 

H 
October 
2013 

6 
(group) 

Microtis 
parviflora  >12 24  no base  0.6 338367 627129 Peppermint-

Angophora Forest 

I 
October 
2013 5 

(group) 
Microtis 
parviflora  46 43 1.07 no base  0.75 338347 627131 Peppermint-

Angophora Forest 
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J 
October 
2013 

6 
(group) 

Microtis 
parviflora  >11 28  no base  0.75 338366 627134 Peppermint-

Angophora Forest 

K 
October 
2013 

6 
(group) 

Microtis 
parviflora  >21 45  no base  0.8 338362 627135 Peppermint-

Angophora Forest 

L October 
2013 

6 
(group) 

Microtis 
unifolia  >18 31  yes oblong  0.8 338399 627147 Outside  survey 

area 

M 
October 
2013 

5 
(group) 

Microtis 
parviflora  58 50 1.16 no base  0.75 338361 627138 Peppermint-

Angophora Forest 

N 
October 
2013 

5 
(group) 

Microtis 
unifolia  26 22 1.18 yes oblong  0.65 338358 627136 Peppermint-

Angophora Forest 

O 
October 
2013 10 Microtis 

parviflora  >22 20  no base  0.8 338898 627164 No vegetation 
community mapped 

P 
October 
2013 10 Microtis 

parviflora  27 25 1.08 no base  0.7 338898 627164 No vegetation 
community mapped 
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Q September 2014 15 Microtis angusii 337342 6271118 Wirreanda Road 
R September 2014 15 Microtis parviflora 337341 6271117 Wirreanda Road 

S September 2014 14 Microtis angusii 337470 6271256 Wirreanda Road 

T September 2014 14 Microtis angusii 
337470 6271256 Wirreanda Road 

U September 2014 14 Microtis angusii 337470 6271256 Wirreanda Road 

V September 2014 14 Microtis angusii 337467 6271253 Wirreanda Road 

W September 2014 14 Microtis angusii 337467 6271253 Wirreanda Road 

X September 2014 13 Microtis parviflora 337518 6271443 Wirreanda Road 

Y September 2014 13 Microtis parviflora 337518 6271443 Wirreanda Road 

Z September 2014 13 Microtis parviflora 337518 6271443 Wirreanda Road 

AA September 2014 13 Microtis parviflora 337518 6271443 Wirreanda Road 

BB September 2014 12 Microtis parviflora 337648 6271514 Wirreanda Road 

CC September 2014 12 Microtis parviflora 337648 6271514 Wirreanda Road 

DD September 2014 12 Microtis parviflora 337648 6271514 Wirreanda Road 

EE September 2014 12 Microtis parviflora 337648 6271514 Wirreanda Road 

FF September 2014 12 Microtis parviflora 337648 6271514 Wirreanda Road 
GG September 2014 11 Microtis parviflora 337925 6271446 Wirreanda Road 

HH September 2014 11 Microtis parviflora 337926 6271446 Wirreanda Road 
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Appendix J 
Fauna species recorded during surveys 

Group Scientific name Common name Status  

Amphibians Crinia signifera common eastern froglet  Not listed 
Amphibians 

Heleioporus australiacus giant burrowing frog V – EPBC Act, V- TSC 
Act 

Amphibians 
Limnodynastes peronii striped marsh frog Not listed 

Amphibians Litoria fallax eastern dwarf tree frog Not listed 
Amphibians 

Litoria freycineti Wallum rocket frog locally significant - PC 

Amphibians Litoria freycineti wallum rocket frog Not listed 
Amphibians Litoria peronii emerald spotted tree frog Not listed 

Amphibians Pseudophryne australis red-crowned toadlet V- TSC Act 

Reptiles Cryptoblepharus virgatus snake-eyed skink Not listed 

Reptiles 
Demansia psammophis yellow faced whipsnake locally significant - PC 

Reptiles 
Lampropholis delicata garden skink Not listed 

Reptiles 
Lampropholis guichenoti grass skink Not listed 

Reptiles Phyllurus platurus broad-tailed gecko Not listed 
Reptiles 

Varanus rosenbergi Rosenberg's goanna V- TSC Act and locally 
significant - PC 

Reptiles 
Varanus varius lace monitor locally significant - PC 

Birds Acanthiza lineata striated thornbill Not listed 

Birds Acanthiza pusilla brown thornbill Not listed 
Birds Acanthiza reguloides buff-rumped thornbill Not listed 
Birds 

Acanthorhynchus tenuirostris eastern spinebill Not listed 

Birds 
Accipiter cirrocephalus collared sparrowhawk Not listed 

Birds Alectura lathami Australian brush-turkey Not listed 
Birds 

Anthochaera carunculata red wattlebird Not listed 

Birds 
Anthochaera chrysoptera little wattlebird Not listed 

Birds Cacatua galerita sulphur-crested cockatoo Not listed 
Birds 

Cacomantis flabelliformis fan-tailed cuckoo Ma under EPBC 

Birds 
Calyptorhynchus funereus yellow-tailed black-cockatoo Not listed 

Birds 
Colluricincla harmonica grey shrike-thrush Not listed 
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Group Scientific name Common name Status  
Birds Columba leucomela white-headed pigeon Not listed 
Birds 

Coracina novaehollandiae black-faced cuckoo-shrike Ma under EPBC 

Birds 
Cormobates leucophaeus white-throated treecreeper Not listed 

Birds Corvus coronoides Australian raven Not listed 
Birds Cracticus torquatus grey butcherbird Not listed 
Birds 

Dacelo novaeguineae laughing kookaburra Not listed 

Birds Eopsaltria australis eastern yellow robin Not listed 
Birds Eudynamys orientalis pacific koel Ma under EPBC 
Birds Eurystomus orientalis dollarbird Ma under EPBC 
Birds Gymnorhina tibicen Australian magpie Not listed 
Birds 

Hirundapus caudacutus white-throated needletail Mi and Ma under EPBC 

Birds Hirundo neoxena welcome swallow Not listed 
Birds 

Lichenostomus leucotis white-eared honeyeater Not listed 

Birds 
Macropygia amboinensis brown cuckoo-dove Not listed 

Birds Malurus lamberti variegated fairy-wren  Not listed 
Birds 

Manorina melanocephala noisy miner Not listed 

Birds Meliphaga lewinii Lewin's honeyeater Not listed 
Birds 

Melithreptus brevirostris brown-headed honeyeater Not listed 

Birds 
Menura novaehollandiae superb lyrebird locally significant - PC 

Birds Myiagra rubecula leaden flycatcher Not listed 
Birds Neochmia temporalis red-browed finch Not listed 
Birds 

Pachycephala pectoralis golden whistler Not listed 

Birds Pardalotus punctatus spotted pardalote Not listed 
Birds Pardalotus striatus striated pardalote Not listed 
Birds 

Pavo cristatus Indian peafowl Not listed (introduced) 

Birds 
Phylidonyris niger white-cheeked honeyeater Not listed 

Birds 
Phylidonyris novaehollandiae New Holland honeyeater Not listed 

Birds Psophodes olivaceus eastern whipbird Not listed 
Birds Rhipidura albiscapa grey fantail Not listed 
Birds 

Scythrops novaehollandiae channel-billed cuckoo Ma under EPBC 

Birds Sericornis frontalis white-browed scrubwren Not listed 
Birds Strepera graculina pied currawong Not listed 
Birds 

Todiramphus macleayii forest kingfisher Ma under EPBC 

Birds Todiramphus sanctus sacred kingfisher Ma under EPBC 
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Group Scientific name Common name Status  
Birds 

Trichoglossus haematodus rainbow lorikeet Not listed 

Birds Zosterops lateralis silvereye Not listed 

Mammals Acrobates pygmaeus feathertail glider locally significant - PC 

Mammals 
Austronomus australis (formerly 
Tadarida australis) white-striped freetail bat Not listed 

Mammals 
Chalinolobus dwyeri Large-eared pied bat V – EPBC Act, V- TSC 

Act  
Mammals Chalinolobus gouldii Gould's wattle bat Not listed 
Mammals Chalinolobus morio chocolate wattled bat Not listed 
Mammals 

Minopterus orianaeoceanensis eastern bentwing-bat V- TSC Act 

Mammals 
Mormopterus ridei   Not listed - possible 

Mammals 
Nyctophilus sp. or Myotis      

Mammals 
Peremeles nasuta long nosed bandicoot locally significant - PC 

Mammals 
Petaurus breviceps sugar glider Locally significant - PC 

Mammals 
Rattus fuscipes bush rat locally significant - PC 

Mammals 
Vespadelus darlingtoni large forest bat Not listed 

Mammals 
Vespadelus pumilius Eastern forest bat Not listed - possible 

Mammals Vespadelus vulturnus little forest bat Not listed 
Mammals 

Vespadelus troughtoni eastern  cave bat V- TSC Act - possible 

Mammals 
Wallabia bicolor swamp wallaby locally significant - PC 
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Appendix K 
Migratory and marine species and their 
likelihood of occurrence 

The likelihood of occurrence of threatened species was assessed under the following 
categories: 

• Known – species that have been seen or heard during current field surveys or whose 
sign has been identified on the site. Placed in this category if the species was found 
during recent preliminary work within the survey area by Smith and Smith (2011). 

• High – species that have been seen or heard during the past 10 years within 1 km of the 
survey area (contained in literature review) and has been noted as likely to occur and 
has adequate habitat for the species. 

• Moderate – species that has been noted as likely to occur during the literature review 
and has adequate habitat for the species. 

• Low – limited habitat for the species occurring on the site. 
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Accipitridae Haliaeetus 
leucogaster 

white-bellied 
sea-eagle 

Y Y The white-bellied sea-eagle is found in coastal habitats (especially 
those close to the sea-shore) and around terrestrial wetlands in 
tropical and temperate regions of mainland Australia and its offshore 
islands. The habitats occupied by the sea-eagle are characterised by 
the presence of large areas of open water (larger rivers, swamps, 
lakes, ocean). Birds have been recorded in (or flying over) a variety 
of terrestrial habitats (Marchant & Higgins 1993). Breeding territories 
are located close to water, and mainly in tall open forest or woodland 
(Marchant & Higgins 1993). 

Moderate - may fly over site, 
unlikely to nest due to lack of 
suitable waterbodies in close 
proximity. May perch in large 
dead trees. An active nest 
occurs on Wakehurst Parkway 
(approximately 4 km from the 
survey area). 

Apodidae Apus pacificus fork-tailed 
swift 

Y Y The fork-tailed swift is almost exclusively aerial; mostly occur over 
inland plains but sometimes above foothills or in coastal areas. 
Generally occur over dry or open habitats, They sometimes feed 
aerially among tree-tops in open forest (Higgins 1999). They 
probably roost aerially, but are occasionally observed to land 
(Higgins 1999).  

High - may forage over site. 
Nearby records exist. 

Apodidae Hirundapus 
caudacutus 

white-
throated 
needletail 

Y Y The white-throated needletail is almost exclusively aerial. They occur 
over most types of habitat, they are probably recorded most often 
above wooded areas, including open forest and rainforest (Pizzey 
and Knight 2010).  

Known - was observed in a 
flock foraging above the 
eastern section of the survey 
area during current surveys. 

Ardeidae Ardea alba great egret Y Y Wide range of wetland habitats, margins of rivers and lakes; damp or 
flooded grasslands, pastures or agricultural lands; reservoirs; 
sewage treatment ponds; drainage channels; salt pans and salt 
lakes; salt marshes; estuarine mudflats, tidal streams; mangrove 
swamps; coastal lagoons; and offshore reefs (Kushlan & Hancock 
2005; Marchant & Higgins 1990; Martínez-Vilalta & Motis 1992). The 
species usually frequents shallow waters.  

Low - no suitable habitat 
onsite. 

Ardeidae Ardea ibis cattle egret Y Y The cattle egret occurs in tropical and temperate grasslands, 
wooded lands and terrestrial wetlands. It is commonly associated 
with the habitats of farm animals, particularly cattle, but also pigs, 
sheep, horses and deer. The cattle egret is known to follow earth-
moving machinery and has been located at rubbish tips. It uses 
predominately shallow, open and fresh wetlands including meadows 
and swamps with low emergent vegetation and abundant aquatic 
flora. They have sometimes been observed in swamps with tall 
emergent vegetation (Marchant & Higgins 1990; Morton et al. 1989).  

Low - may occasionally use 
paddocks just outside of the 
survey area for foraging, 
especially where stock are 
present.  
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Dicruridae Monarcha 
melanopsis 

black-faced 
monarch 

Y Y The black-faced monarch mainly occurs in rainforest ecosystems. It 
is also sometimes found in nearby open eucalypt forests (mainly wet 
sclerophyll forests), especially in gullies with a dense, shrubby 
understorey as well as in dry sclerophyll forests and woodlands, 
often with a patchy understorey.  

Moderate - no significant 
areas of rainforest are present 
within the survey area. May be 
recorded during annual 
migration. Nearby records 
exist. 

Dicruridae Monarcha 
trivirgatus 

spectacled 
monarch 

Y Y The spectacled monarch mainly occurs in rainforest ecosystems, wet 
gullies and waterside vegetation in eastern Australia. It is much less 
common in the south (Pizzey and Knight 2010). 

Low - no rainforest or 
wetlands onsite. No nearby 
records. 

Dicruridae Myiagra 
cyanoleuca 

satin 
flycatcher 

Y Y Satin flycatchers mainly inhabit eucalypt forests, often near wetlands 
or watercourses (Pizzey and Knight 2010). 

Low - no wetlands onsite but 
may be recorded during 
annual migration. Records 
exist in close proximity to the 
site. 

Dicruridae Rhipidura 
rufifrons 

rufous fantail Y Y Rufous fantail mainly inhabits wet sclerophyll forests, often in gullies 
dominated by eucalypts with a dense shrubby understorey often 
including ferns.  They are sometimes recorded in drier sclerophyll 
forests and woodlands, including often with a shrubby or heath 
understorey (Pizzey and Knight 2010). 

Low - may be recorded on 
annual migrations. No records 
onsite, however records exist 
in nearby areas. 

Falconidae Falco 
peregrinus 

peregrine 
falcon  

Y - Found in most habitats, from rainforests to the arid zone and at most 
altitudes, often perching on cliffs or gorges, nests on cliff ledge or 
large tree hollow (Pizzey and Knight 2010). 

Moderate - may be recorded 
on migration. 

Meropidae Merops 
ornatus 

rainbow 
bee-eater 

Y Y The rainbow bee-eater occurs in a variety of habitats, mainly open 
forests and woodlands, shrublands, and in various cleared or semi-
cleared habitats, including farmland and areas of human habitation 
(Higgins 1999). The southern populations migrate northward from 
February to April, and return to their breeding grounds in September 
and October. They nest in a long excavated burrow in flat or sloping 
ground, in the banks of rivers, creeks or dams, in roadside cuttings, 
in the walls of gravel pits or quarries, in mounds of gravel, or in cliff-
faces.  

Moderate - may be recorded 
during annual migrations. 
Nearby records exist. 
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Rostratulidae Rostratula 
australis 

Australian 
painted 
snipe 

Y Y The Australian painted snipe generally inhabits shallow terrestrial 
freshwater (occasionally brackish) wetlands, including temporary and 
permanent lakes, swamps and claypans. They also use inundated or 
waterlogged grassland or saltmarsh, dams, rice crops, sewage farms 
and bore drains.  

Low - this species requires 
wetland areas. No suitable 
habitat onsite. 

Scolopacidae Gallinago 
hardwickii 

Latham's 
snipe 

Y Y Occurs in permanent and ephemeral wetlands. They usually occur in 
open, freshwater wetlands that have some form of shelter 

Low - this species requires 
wetland areas. No suitable 
habitat onsite. 
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Appendix L 
Microbat echolocation call analysis 

Relevant sites to this report are:- "MVR_NRS_ES" and  "MVR_SouthSaddle".  
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Appendix M 
Fauna likelihood of occurrence and habitat 
description 

The likelihood of occurrence of threatened species was assessed under the following 
categories: 

• Known – species that have been seen or heard during current field surveys or whose 
sign has been identified on the site.  

• Vergy high – species was probably recorded during field surveys and there are recent 
records within the study area and good habitat within the survey area. 

• High – species that have been seen or heard during the past 10 years within 1 km of the 
survey area (contained in literature review) and has been noted as likely to occur and 
there is good  habitat for the species. 

• Moderate – species that has been noted as likely to occur during the literature review, 
due to occurrence of recent records within the study area and there is good habitat for 
the species, although it was not located despite survey effort that meets or exceeds 
published guidelines. 

• Low – limited habitat for the species occurring on the site, and the species was not found 
despite survey effort that meets or exceeds published guidelines. 

 

l
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Taxon 
group Family Scientific name Common 

name 
EPBC 
status 

TSC 
status Habitat description Likelihood of occurrence 

based on field survey 

Amphibians Myobatrachidae Heleioporus 
australiacus 

giant 
burrowing 
frog 

V V This species occurs in hanging swamps on sandstone 
shelves and beside perennial creeks however can also 
be found in a wide range of forest communities 
including heath, riparian woodland and wet, damp and 
dry open dry sclerophyll forest on most of soil types 
apart from clay based soils (DoE 2012-2014, OEH  
2012-2014 and DEWHA 2010c) 

Known - This species was 
found during surveys to the 
south of the survey area in 
Garigal National Park (Figure 
7). The survey area is likely to 
provide foraging habitat, but 
breeding habitat is only likely 
to occur south within Garigal 
National Park. Recent record 
approximately 2 km north in 
Ku-ring-gai Chase NP from 
2013. Also found in Ingleside 
Chase Reserve (1.6km east 
in 2007). 

Amphibians Hylidae Litoria aurea 
 

green and 
golden bell 
frog 

V E Large, permanent dams, swamps and lagoons 
associated with coastal forest and farmland. There are 
still a few populations in Sydney, but they are locally 
extinct in many historic sites (Anstis 2013). 

Low – No suitable habitat. No 
recent records. 

Amphibians Hylidae Litoria littlejohni 
 

Littlejohn’s 
tree frog 
 

V V Inhabits forest, coastal woodland, heathland and 
ranges from eastern Victoria to Wyong (Anstis 2013). 
Breeding habitat is permanent rocky streams with 
fringing vegetation, often in upper reaches of streams 
or perched swamps (OEH 2012-14). It is also known to 
breed in permanent dams and ponds. 

Low - Predicted from PMST, 
but no previous records within 
the Pittwater or Warringah 
LGAs. No suitable breeding 
habitat within study area. 

Amphibians Myobatrachidae Pseudophryne 
australis 

red-crowned 
toadlet 

N/A V The red-crowned toadlet is a Sydney sandstone 
specialist that has a restricted distribution where it 
occurs in open forests, mostly on Hawkesbury and 
Narrabeen sandstones. It can be found in heath 
woodland where it inhabits periodically wet drainage 
lines below sandstone ridges containing shale lenses 
(OEH 2012-2014 and Hero et al 2004). Breeding sites 
are on land within ephemeral water courses in moist 
cavities under rocks or logs and breeding occurs 
opportunistically throughout the year (Anstis 2013). 

 Known - This species was 
found during surveys to the 
south of the survey area in 
Garigal National Park and 
within the survey area north of 
Mona Vale road between it 
and Wirreanda Road (Figure 
7). The survey area provides 
foraging and some breeding 
habitat, but higher quality 
breeding habitat is likely to 
occur south within Garigal 
National Park.  
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Taxon 
group Family Scientific name Common 

name 
EPBC 
status 

TSC 
status Habitat description Likelihood of occurrence 

based on field survey 

Reptiles  Hoplocephalus 
bungaroides 

broad-
headed 
snake 

V E Restricted to sandstone outcrops and escarpments 
from Sydney to the Blue Mountains and south Nowra. 
Moves from sandstone rocks to hollows in large trees 
within 200m of escarpments in summer (OEH 2012-
14). 

Low – there is very limited 
suitable habitat within the 
survey area and reduced 
connectivity to larger tracts of 
vegetation such as Ku-ring-
gai Chase NP. There have 
been no records in the area 
since the 1970s (Cogger et. 
al., 1993). 

Reptiles Varanidae Varanus rosenbergi Rosenberg's 
goanna 

N/A V Rosenberg's goanna is found in heath, open forest and 
woodland habitats on sandy soil. Termite mounds are a 
critical habitat component are they use it for nesting 
(Wilson & Swan 2010 and OEH  2012) 

 Known - found within the 
survey area during current 
surveys and as part of 
preliminary assessment 
(Smith and Smith 2011). 

Birds Meliphaidae Anthochaera 
phrygia 

regent 
honeyeater 

E CE This species mostly inhabits dry open forest and 
woodland, particularly box-ironbark eucalypt 
woodlands and dry sclerophyll forests along with 
riparian forests of River she oak. They inhabit 
woodlands containing large numbers of mature trees, 
high canopy cover and abundance of mistletoes that 
support significantly high species richness and 
abundance of bird species (OEH 2012-2014 and 
Higgins et al 2001). Regent honeyeaters are typically in 
vegetation associations supporting copious and reliable 
nectar producing species such as mugga (Eucalyptus 
sideroxylon), yellow box (E. Melliodora), white box 
(Eucalyptus albens) and yellow gum (Eucalyptus 
leucoxylon), but also in associated woodlands including 
those with grey box (E. microcarpa), red box (E. 
polyanthemos) and  river red gum (E. camaldulensis)   
(Higgins et al 2001). 

Moderate– the quality of 
habitat for this species is low 
within the survey area; 
however this species was 
recorded within 2km on the 
Chiltern Track for 
approximately 2 weeks in 
June/July 2014.   
There is one record from 
Terrey Hills from 1988 and 
Warriewood in 1998. 

Birds  Botaurus 
poiciloptilus 

Australasian 
bittern 

E E This species inhabits terrestrial wetlands with tall, 
dense vegetation and occasionally estuarine habitats. 
Favours permanent shallow waters, edges of pools and 
waterways. 

Low – No suitable habitat. 
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name 
EPBC 
status 

TSC 
status Habitat description Likelihood of occurrence 

based on field survey 

Birds Psittacidae Callocephalon 
fimbriatum 

gang-gang 
cockatoo 

N/A V In summer months, they are generally found in tall 
mountain forests and woodlands, particularly in mature 
wet sclerophyll forests that are heavily timbered 
(Higgins et al 2001). During winter months, they may 
occur at lower altitudes in drier open eucalypt forests 
and woodlands, particularly box-ironbark assemblages, 
as well as within urban areas (OEH  2012-2014) 

Moderate – there is a 10 year 
old record to the north east of 
the survey area. Foraging 
habitat is present. Could also 
get vagrants from Lane Cove 
and Hornsby populations, 
particularly in winter. Not 
likely to provide suitable 
breeding habitat (usually near 
water in a tall, often vertical 
hollow). Further threatened 
bird surveys are scheduled for 
cooler months when vagrants 
may appear. 

Birds Psittacidae Calyptorhynchus 
lathami 

glossy 
black-
cockatoo 

N/A V The glossy black-cockatoo is highly dependent on 
Allocasuarina species (Higgins et al 2001). It inhabits 
open forest and woodlands on the coastline as well as 
within the Great Dividing Range where stands of 
sheoak (especially Allocasuarina littoralis and 
Allocasuarina torulosa). Inland populations feed on a 
wide variety of sheoaks including drooping sheoak, 
Allocasuarina diminuta, Allocasuarina gymnathera and 
belah (OEH 2012). They mostly roost in the canopy of 
live, leafy trees such as eucalypts but breed in a hollow 
stump or limb of living or dead trees as well as holes in 
trunks of tall trees (Higgins et al 2001). 

Known– This species was 
recorded within the survey 
area in June 2014. It was also 
located approximately 1 km 
from the survey area in 
November 2014 south (1992, 
2003, 2005) of survey area 
(~2.7km away) Patches of 
foraging habitat occur within 
the survey area. 
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Birds Psittaculidae Lathamus discolor swift parrot E E The swift parrot breeds in Tasmania during spring and 
summer, migrating in the autumn and winter months to 
south-eastern Australia from Victoria and the eastern 
parts of South Australia to south-east Queensland. In 
NSW mostly occurs on the coast and south west 
slopes (Higgins 1999). Favoured feed trees include 
winter flowering species such as swamp mahogany 
(Eucalyptus robusta) spotted gum (Corymbia 
maculata), red bloodwood (C. Gummifera), mugga 
ironbark (E. sideroxylon) and white box (E. albens). 
Swift parrots will return to some foraging study areas 
on a cyclic basis depending on food availability 
(Kennedy and Tzaros 2005).  Following winter they 
return to Tasmania where they breed from September 
to January, nesting in old trees with hollows and 
feeding in forests dominated by Tasmanian blue gum 
(Saunders and Heinsohn 2008).  
 

Moderate – there are nearby 
recent records, may use the 
site to forage during winter 
flowering of swamp 
mahogany areas in centre of 
the survey area. 

Birds Psittacidae Glossopsitta pusilla little lorikeet N/A V The little lorikeet mainly occurs in dry, open sclerophyll 
forests and woodlands that are dominated by 
Eucalyptus species (Higgins et al 2001), yet also finds 
food in Angophora, Melaleuca and other tree species. 
Riparian habitats are particularly used, due to greater 
productivity from high soil fertility (OEH 2012-2014). 
They breed in hollow branches or holes in trees within 
woodlands such as Eucalyptus and forages in canopy 
of tall flowering Eucalyptus trees but have also been 
found in other flowering trees such as Angophora or 
Melaleuca (Higgins et al 2001). 

Moderate – high nectar flow 
required. Maybe a few within 
large groups of rainbow 
lorikeets, which are then 
difficult to detect. This species 
was detected to the north east 
of the current survey area in 
June 2014. Previous records 
in the study area (< 5km) but 
concentrated near wetlands, 
maybe an occasional visitor 
when eucalypts prolifically 
flowering. 

Birds Strigidae Ninox connivens barking owl N/A V It inhabits woodland and open forest, including 
fragmented remnants and partly cleared farmland 
(OEH  2012-2014) 

Moderate – many records 
near Narrabeen Lagoon, 
foraging and roosting habitat 
occurs within the survey area. 
Further survey is scheduled 
for May 2014. 
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Birds Strigidae Ninox strenua powerful owl N/A V The powerful owl inhabits a range of vegetation types 
including woodland and open sclerophyll forest to tall 
open wet forest and rainforest. It can also occur in 
fragmented landscapes (OEH  2012-2014) 

Known – there are breeding 
pairs of this species in 
surrounding areas (e.g 
Jamieson Park, Frenchs 
Forest), likely to pass through 
and use the area for foraging. 
This species was located on 
several occasions during May 
2014 surveys in the gullies 
and side roads surrounding 
the survey area. It is highly 
likely to utilise the survey area 
and the immediate surrounds. 

Mammals Burramyidae Cercartetus nanus eastern 
pygmy-
possum 

N/A V Found in a broad range of habitats from rainforest 
through sclerophyll (including box-ironbark) forest and 
woodland to heath, but in most areas woodlands and 
heath appear to be preferred, except in north-eastern 
NSW where they are most frequently encountered in 
rainforest (OEH  2012-2014) 

Known– detected during 
nocturnal surveys within the 
survey area and in several 
nest boxes installed within 
and just outside the survey 
area, as well as within survey 
area during Elliott trapping. A 
viable population exists. 

Mammals Dasyuridae Dasyurus 
maculatus 

spotted-
tailed quoll 

E V This species has been recorded across a range of 
habitat types including rainforest, open forest, 
woodland, coastal heath and inland riparian forest from 
subalpine to the eastern coastline (OEH 2012-2014). 

Moderate – scat found at 
Oxford falls, road kill to the 
east of the survey area 
(NBRPC pers.comm). No 
evidence of occurrence found 
during current surveys. 

Mammals Peramelidae Isoodon obesulus southern 
brown 
bandicoot 

E E They are generally only found in heath or open forest 
with a heathy understorey on sandy or friable soils 
(OEH  2012-2014) 

Moderate - animals trapped 
at Bobbin Head and West 
Head in Ku-ring-gai Chase 
NP. Limited foraging and 
breeding habitat occurs. 
Always a rare species. 
Trapping within 1 km to the 
south of the survey area has 
not detected this species 
(Hope, B NPWS pers. comm.) 
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Mammals Phascolarctidae Phascolarctos 
cinereus 

koala V V The koala occurs in a range of temperate, sub-tropical 
and tropical forest, woodland and semi-arid 
communities dominated by Eucalyptus trees (DoE 
2012-2014 and OEH 2012-2014).  

Low - targeted detailed 
assessments were carried out 
and no evidence of koalas 
was found. PKFTs occur 
throughout the site (Section 
3.6.8). 

Mammals Phascolarctidae Phascolarctos 
cinereus – 
endangered 
population 

koala in 
Pittwater 
Local 
Government 
Area 

N/A E Restricted to eucalypt forests and woodlands of 
eastern Australia (OEH  2012-2014) 

 Low - targeted detailed 
assessments were carried out 
and no evidence of koalas 
was found. PKFTs occur 
throughout the site (Section 
3.6.8). 

Mammals Molossidae Mormopterus 
norfolkensis 

eastern 
freetail-bat 

N/A V This species inhabits dry sclerophyll forest, woodland, 
riparian vegetation, rainforest, wet sclerophyll forest, 
swamp forests and mangrove forests east of the Great 
Dividing Range. It is known to roost in tree hollows but 
will also roost under bark or in man-made structures. 
Occurs in moist eucalypt forest, rainforest, vine thicket, 
wet and dry sclerophyll forest, melaleuca swamps, 
dense coastal forests and banksia scrub. (OEH 2012-
2014). Previous records indicate that Mormopterus 
norfolkensis has been recorded in 2010 adjacent to 
Mona Vale Rd, approximately 7.3 km west of the 
proposed upgrade. Three other records for this species 
also occur in small remnant patches adjacent to Mona 
Vale Rd, south-west of St Ives.  

Moderate - suitable foraging 
habitat and roosting locations 
for this species occur in the 
survey area, this species is 
rarely recorded, especially in 
peri urban environments 
(Bonsen 2012). 

Mammals Vespertilionidae Miniopterus 
australis 

little 
bentwing-
bat 

N/A V Little bent-wing bats occur in moist eucalypt forest, 
rainforest, vine thicket, wet and dry sclerophyll forest, 
Melaleuca swamps, dense coastal forests and Banksia 
scrub (OEH 2012-2014). They roost in caves, tunnels, 
tree hollows, abandoned mines, stormwater drains, 
culverts, bridges and sometimes buildings (OEH 2012-
2014).  

High - this species was 
possibly detected to the east 
of the survey area, and has 
numerous recent records 
within Garigal National Park 
to the south-west of the 
survey area. 
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Mammals Vespertilionidae Miniopterus orianae 
oceanensis 

eastern 
bentwing-
bat 

N/A V This species occurs in woodlands and forests where it 
hunts above the canopy. It roosts mostly in caves but 
will also use derelict mines, storm water tunnels, 
buildings and man-made structures. Maternity caves 
are restricted to caves with specific temperature and 
humidity ranges. This species often roosts in colonies 
with up to 150,000 individuals (OEH 2012-2014). 

Known – this species was 
definitely recorded in the road 
corridor during the surveys. It 
has been recorded numerous 
times previously, adjacent to 
both Garigal and Ku-ring-gai 
National Parks. One record 
from 2005 lies on less than 
500 m from the proposed 
road corridor, off Wirreandra 
Rd North. 

Mammals Muridae Pseudomys 
novaehollandiae 

New 
Holland 
mouse 

V N/A This species inhabits open heath lands, open 
woodlands with a heathland understorey and vegetated 
sand dunes. It has a communal burrowing system and 
feeds on insects, leaves, flowers and fungi. It is known 
from the Pittwater LGA (DSEWPaC 2011). 

Low - habitat is present but 
there are no recent records. 

Mammals Pteropodidae Pteropus 
poliocephalus 

grey-headed 
flying-fox 

V V Sub-tropical and temperate rainforest, tall open forest, 
swamps, heaths and urban areas. Roosting sites 
usually in dense forest adjacent to waterbodies. 
Forages within 50 km of camp in flowering trees or 
rainforests, eucalypts, paperbarks and banksias (OEH   
2012-2014). Highly nomadic and disperses in response 
to food availability (DoE 2012-2014). 

Known – foraging habitat 
only. Seen foraging in trees 
within the survey area and 
flying over. The closest 
recorded camp is at 
Warriewood, 5 km east of the 
proposed road upgrade. 
Other camps in the area are 
at Balgowlah (12 km south) 
and Gordon (10 south-west). 

Mammals Vespertilionidae Scoteanax 
rueppellii 

greater 
broad-nosed 
bat 

N/A V This species occurs in a variety of habitats including 
rainforest, dry and wet sclerophyll forest and eucalypt 
woodland (Environment Australia 1999). Very little is 
known about this species roosting requirements but 
individuals have been recorded roosting in tree 
hollows, cracks and fissures tree trunks, buildings 
(OEH 2012-2014), boughs of stags and under 
exfoliating bark (Environment Australia 1999). 

Moderate – recent record 
from Wakehurst Parkway, 
approximately 3 km to the 
south west and suitable 
habitat occurs. 



  

Mona Vale Road Upgrade Biodiversity Investigation Report - Final ecosure.com.au  |  169 

Taxon 
group Family Scientific name Common 

name 
EPBC 
status 

TSC 
status Habitat description Likelihood of occurrence 

based on field survey 

Mammals Vespertilionidae Myotis macropus southern 
myotis 

N/A V Southern myotis occur along coastal Australia (rarely 
inland more than 100 km). They eat fish which they 
catch over streams and pools by raking their feet 
across the top of the water (OEH 2012-2014). Roosting 
occurs in groups close to water in caves, mine shafts, 
hollow bearing trees, storm water channels, buildings, 
under bridges and in dense foliage (OEH 2012-2014).  

Low – This species was 
detected to the east of the 
survey area in May 2014. 
Several additional records of 
this species from 2012 and 
2011 occur on the southern 
border of Garigal National 
Park but no waterbodies 
suitable for the foraging are 
situated in the road corridor.  

Mammals Vespertilionidae Chalinolobus 
dwyeri 

large-eared 
pied bat 

V V Chalinolobus dwyeri has been recorded from a large 
range of vegetation types including dry and wet 
sclerophyll forest, tall open eucalypt forest with a 
rainforest sub-canopy, sub-alpine woodland and 
sandstone outcrop country (DoE 2012-2014). 
Habitat for this species occurs throughout the proposed 
road corridor. This species is known to roost in 
sandstone cliffs, disused mine shafts, caves, 
overhangs, road culverts, disused fairy martin (Hirundo 
ariel) nests and possibly in the hollows of trees (DoE 
2012-2014).  
Sandstone cliffs, sandstone overhangs and hollow 
trees occur within the road corridor and could provide 
roosting habitat for this species. 

Very High – A call sequence 
probably from this species 
was recorded in the 
roadcorridor. There are 
several other records of C. 
dwyeri in the vicinity of the 
proposed road upgrade 
(Bonsen 2012).  
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Summary

The NSW Roads and Traffic Authority has commenced planning for possible upgrading of
Mona Vale Road between McCarrs Creek Road, Terrey Hills, and Powder Works Road, 
Ingleside, to a four-lane divided carriageway. To assist in this process, P and J Smith 
Ecological Consultants have been engaged to carry out a flora and fauna review and field 
survey, and a preliminary ecological assessment, of a survey area along Mona Vale Road 
about 3.9 km long by 80-180 m wide, with a total area of about 35.1 ha

Eight native vegetation communities were distinguished in the survey area, including one 
endangered ecological community (Duffys Forest Ecological Community), one community 
with a preliminary determination for listing as endangered (Coastal Upland Swamp), and one 
rare community (Yellow-top Ash Mallee). A total of 295 native plant species, subspecies and 
varieties were recorded. Fourteen significant species occur in the area, including two
endangered species (Microtis angusii and Grevillea caleyi), a possible third endangered 
species (Acacia terminalis ssp. terminalis - flowering material needed for confirmation), two 
vulnerable species (Pimelea curviflora var. curviflora and Tetratheca glandulosa), five rare 
species (Amperea xiphoclada papillata, Angophora crassifolia, Eucalyptus luehmanniana, 
Lomandra brevis and Platysace stephensonii), and four species considered regionally 
significant in northern Sydney (Eucalyptus capitellata, E. scias, Persoonia isophylla and 
Senecio diaschides).

Native fauna recorded during the survey included two frog species, two reptile species, 44
bird species and seven mammal species. Twelve significant species have been recorded in 
the survey area, including one vulnerable species (Rosenberg's Goanna Varanus 
rosenbergi), and 11 species considered locally significant in the Pittwater local government 
area (Australian Brush-turkey Alectura lathami, Wedge-tailed Eagle Aquila audax, Yellow-
tailed Black-Cockatoo Calyptorhynchus funereus, Superb Fairy-wren Malurus cyaneus, 
Superb Lyrebird Menura novaehollandiae, Long-nosed Bandicoot Perameles nasuta, Sugar 
Glider Petaurus breviceps, Southern Leaf-tailed Gecko Phyllurus platurus, Bush Rat Rattus 
fuscipes, Short-beaked Echidna Tachyglossus aculeatus and Swamp Wallaby Wallabia 
bicolor). Another significant species, the White-bellied Sea-eagle Haliaeetus leucogaster, 
listed as a migratory species under Commonwealth legislation, was seen nearby. 

The ecological constraints for any future widening of Mona Vale Road are summarised in 
Maps 18-20, combining information on significant vegetation types, significant flora species, 
significant fauna habitat features, and national park boundaries. Of particular concern are the 
impacts of any future road widening on the endangered plant species, Microtis angusii and 
Grevillea caleyi, and on the endangered Duffys Forest Ecological Community. The entire 
known population of Microtis angusii is confined to the survey area and the species could 
potentially become extinct if the road were widened to four lanes. However, Microtis angusii
only occurs on the northern side of Mona Vale Road, and it may be possible to widen the 
road just on the southern side to avoid impacting on this species.

Avoiding impacts on Grevillea caleyi and the Duffys Forest Ecological Community is more 
problematic since these occur adjacent to both sides of the road at both the eastern and 
western ends of the survey area. Any major widening of Mona Vale Road could potentially 
involve clearing substantial areas of habitat for Grevillea caleyi and the Duffys Forest 
Ecological Community.

Other threatened species considerations include impacts on the southern side of the road at 
Tumbledown Dick Hill on two vulnerable plant species, Tetratheca glandulosa and Pimelea 
curviflora curviflora, and on a vulnerable fauna species, Rosenberg's Goanna (Varanus 
rosenbergi). Impacts on national park lands adjacent to the road also need to be considered, 
as well as design and management of the road to reduce roadkill while still allowing for fauna 
movement across the road, since the survey area represents an important wildlife corridor 
linking Garigal and Ku-ring-gai Chase National Parks.
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1.  Introduction

The NSW Roads and Traffic Authority has commenced planning to enhance capacity and 
efficiency for light and heavy vehicles in the single lane sections of Mona Vale Road between 
Terrey Hills and Ingleside, including the identification of corridor requirements. As part of the 
planning process, P and J Smith Ecological Consultants have been engaged to carry out a
preliminary ecological assessment, including a flora and fauna review and survey, and 
mapping of ecological constraints, in the Mona Vale Road environs between McCarrs Creek 
Road, Terrey Hills, and Powder Works Road, Ingleside (Maps 1 and 2). The ecological 
constraints mapping will inform the Preliminary Environmental Investigation, which will 
ultimately assist the strategic design process in the selection of a possible road corridor for a 
four-lane divided carriageway from Terrey Hills to Ingleside. The Preliminary Environmental 
Investigation will also provide input into the environmental assessment process.

The objectives of the preliminary ecological assessment were to:

 review existing information to identify significant flora and fauna features in the 
vicinity of Mona Vale Road (Section 5),

 survey the flora and fauna in the vicinity of Mona Vale Road to identify significant 
flora and fauna features (Section 6),

 map the distribution of significant flora and fauna features identified in the 
literature review and field survey (Maps 5-20), and

 identify the major ecological concerns in relation to potential widening of Mona 
Vale Road to a four-lane divided carriageway (Section 7).

2.  Legislative Requirements

This study was carried out under NSW National Parks and Wildlife Act 1974 scientific 
research licences 11057 (Dr Judy Smith) and 11058 (Dr Peter Smith), and NSW Animal 
Research Act 1985 animal research authority 02/1560.

The study was an ecological constraints analysis to assist in development of a possible 
proposal to widen Mona Vale Road. There are no legislative requirements at this stage of the 
process other than the licenses necessary to carry out the study. However, any eventual 
proposal for road widening will require an ecological impact assessment. Key environmental 
legislation that will need to be considered in the ecological impact assessment includes:

 Commonwealth Environment Protection and Biodiversity Conservation Act 1999
Regulates impacts on matters of national environmental significance, 
including nationally threatened species and ecological communities, and 
listed migratory species.

 NSW Environmental Planning and Assessment Act 1979
Regulates environmental planning and assessment in NSW, including 
provisions for protection and conservation of native animals and plants and 
their habitats.

 NSW Threatened Species Conservation Act 1995
Protects threatened NSW terrestrial species, populations and ecological 
communities.

 NSW Fisheries Management Act 1994
Protects threatened NSW aquatic species, populations and ecological 
communities.

 NSW National Parks and Wildlife Act 1974
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Regulates national parks and other protected areas in NSW.
 NSW Noxious Weeds Act 1993

Regulates control of noxious weeds in NSW.
 NSW Water Management Act 2000

Protects riparian vegetation in NSW.
 NSW State Environmental Planning Policy 44 - Koala Habitat Protection

Protects koala habitat in NSW.

3. Survey Area

The survey area is about 3.9 km long and varies in width from 80 m to 180 m, with a total 
area of about 35.1 ha (Map 2). It follows a ridgeline with high points at Tumbledown Dick Hill 
(217 m) and Bahai Temple (200 m). The lowest point along the ridge is about 140 m. The 
ridge separates the catchments of Wirreanda/McCarrs Creek to the north (Hawkesbury-
Nepean Catchment Management Authority) and Deep Creek to the south (Sydney 
Metropolitan Catchment Management Authority).

The geology throughout the survey area is Triassic Hawkesbury Sandstone (Geological 
Survey of NSW 1983, Herbert 1983). The survey area includes two Mitchell Landscapes (a 
classification of NSW landscapes used by the NSW Office of Environment and Heritage): the 
Hornsby Plateau landscape west of about the Kimbriki Waste Centre turnoff, and the Belrose 
Coastal Slopes landscape to the east (Eco Logical Australia 2008, NSW Department of 
Environment and Climate Change 2008). Three soil landscapes occur in the survey area 
(Map 3): the Hawkesbury colluvial landscape, the Lambert erosional landscape, and the 
Somersby residual landscape (Soil Conservation Service of NSW 1989, Chapman and 
Murphy 1989).

In addition to the Mona Vale Road and other road reserves, the survey area includes parts of 
both Ku-ring-gai Chase and Garigal National Parks (Map 2), as well as Crown land, 
Warringah Council land, Sydney Water land, Bahai Temple land and private land. The 
western and southern parts of the survey area are in Warringah local government area, while 
the north-eastern section is in Pittwater local government area (Map 2).

4.  Methods

4.1  Literature Review

Information on the native flora and fauna of the survey area and the locality (within 5 km) was
obtained from the following sources:

 The NSW Office of Environment and Heritage Atlas of NSW Wildlife database 
(records to 10/5/11) and PlantNET database (records to 13/6/11).

 The NSW Department of Primary Industries (Fisheries and Aquaculture)
Threatened and Protected Species Records Viewer database (records to 10/6/11).

 The Commonwealth Department of Sustainability, Environment, Water, Population 
and Communities Protected Matters Search Tool database (records to 12/7/11).

 The Atlas of Living Australia database (a joint Australian Government and CSIRO 
initiative combining comprehensive flora and fauna specimen and observation 
records from a variety of sources, including museums, herbaria, government 
departments and non-government organisations) (records to 13/6/11).
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 Previous studies by Benson and Howell (1994), Smith and Smith (2000a, 2000b, 
2005a, 2005b, 2009a, 2009b), NSW Department of Environment and Conservation 
(2004), NSW Department of Environment, Climate Change and Water (2010), 
Tozer et al. (2010) and Pittwater Council (2011a, 2011b, 2011c).

4.2  Flora Survey

Plant species and vegetation communities were surveyed over 10 days between 17/6/11 and 
3/8/11 (Table 1). The entire survey area, both sides of Mona Vale Road, was traversed. The 
native vegetation communities present in the survey area were identified in terms of the 
threatened ecological communities listed under NSW and Commonwealth legislation, and 
the Smith and Smith (2005a) classification of vegetation communities in the Warringah local 
government area. The boundaries of the communities were determined in the field and 
marked on aerial photographs. The vegetation was subsequently mapped as a GIS layer 
using a MapInfo GIS program and aerial photography taken in 2007, taking account of any 
changes since 2007 (bushland north of Powder Works Road has been cleared since then). 
The communities were described in terms of their vegetation structure (Table 2) and plant 
species composition. The condition of the vegetation was assessed in terms of weed 
invasion and other disturbance. 

All native plant species encountered in the survey area, either naturally occurring or derived 
from translocation projects for conservation purposes, were identified, except for a few 
species for which there was insufficient material for identification. Native plantings in gardens 
or for other landscaping purposes were not listed as these do not have conservation 
significance in this area. Specimens were taken of any plants that could not be readily 
identified in the field. These were subsequently identified using Pellow et al. (2009), Harden 
(1992-2002) and other field guides, and by comparison with our extensive specimen 
collection of the local flora. Separate plant lists were compiled for each native vegetation 
community, each side of Mona Vale Road, and each local government area. Introduced 
species were not listed, but the more common weed species, and any weed species 
declared noxious in the Warringah or Pittwater local government areas, were noted. 

All species of special conservation significance known to occur in the locality were targeted 
in the survey (i.e. survey methods were used that would detect them, but see section 4.4). 
These included species of national and state significance, as listed in Table 3, and additional 
plant species of regional conservation significance, as listed by Smith and Smith (2005a). 
The locations of any of these species encountered in the survey area were determined with a 
GPS receiver (accurate to about 5 m), and the number of individual plants was counted or 
estimated.

4.3  Fauna Survey

Mammals, birds, reptiles and frogs were surveyed over 10 days between 17/6/11 and 3/8/11, 
in conjunction with the flora survey (Table 1). No threatened invertebrates or aquatic species 
have been recorded in the locality (Table 4), and there are no major watercourses or 
wetlands in the survey area, so the field survey was restricted to terrestrial vertebrates.

The entire survey area, both sides of Mona Vale Road, was traversed and searched during 
the day for fauna, recording all native and feral species detected within the survey area or 
nearby. As well as sightings, fauna records included identifications from calls (birds and 
frogs), remains (carcasses, skulls, hair, feathers, shed reptile skins, etc) and characteristic 
signs (droppings, tracks, nests, feeding signs, etc). Identifications were based on our 
experience with the local fauna, comparisons with our collection of reference material, and 
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standard field guides, including Cogger (2000), Griffiths (2006), Tyler and Knight (2009), 
Pizzey and Knight (2003), Simpson and Day (2004), Menkhorst and Knight (2004), and 
Triggs (2004) for mammal signs. 

In addition to the diurnal searches, the survey area was searched by spotlight for nocturnal 
fauna on the evenings of 22/6/11 and 23/6/11 (Table 1). The spotlighting routes are shown 
on Map 4. An AnaBat bat detector was carried while spotlighting to record ultrasonic bat calls 
for subsequent identification from Pennay et al. (2004) and reference calls.

Forty hair-tubes (baited tubes with adhesive tape around the single entrance to collect 
mammalian hair samples; entrance dimensions 53 mm x 105 mm) were left out for 10-11 
days in the survey area in four lines of 10 (seven hair-tubes on the ground and three in 
flowering Banksia ericifolia shrubs). Two lines were set out on 23/6/11 and two lines on 
24/6/11. All hair-tubes were collected again on 4/7/11. The locations of the hair-tube lines are 
shown on Map 4. Each tube was baited with a mixture of peanut butter, rolled oats, honey, 
olive oil, sardines, aniseed essence and almond essence. Hair samples obtained from the 
hair-tubes were identified from Brunner et al. (2002) and our collection of reference hairs.
Hair samples were also obtained from two fox scats found in the survey area.

Many fauna species are likely to be missed in a brief survey because of their cryptic nature, 
their mobility and large home ranges, their migratory and nomadic habits, or their inactivity 
during the colder months. Thus, assessment of habitat potential was an important aspect of 
the fauna survey. Particular attention was paid to assessment of habitat features likely to be 
important to the threatened species that are known to occur within 5 km of the survey area 
(Table 4). The locations of specific habitat features (such as hollow-bearing trees and 
terrestrial termite mounds) were determined with a GPS receiver.

4.4  Survey Limitations

The field survey was carried out in June-August, when many migratory bird species are 
absent, and when frogs, reptiles and bats go into torpor and become much more difficult to 
detect. Winter is the time of year when fauna surveys are least effective and can be expected 
to detect fewer species than in other seasons. For this reason, as discussed above, 
assessment of habitat potential was an important aspect of the fauna survey.

With regard to flora, the species most likely to be missed in a June-August survey are 
orchids that are not in flower. Of the five orchid species of special conservation significance 
that have been recorded within 5 km of the survey area (Table 3), one flowers in May-July 
(Corybas undulatus), and one flowers in August-November (Microtis angusii), but the other 
three species are unlikely to be flowering in June-August and are therefore unlikely to be 
detected (Diuris bracteata flowers in September, Arthrochilus prolixus flowers in December-
May, and Genoplesium baueri flowers in February-May). Of the other species in Table 3, the 
most likely to be missed in a June-August survey are Tetratheca glandulosa and Pimelea 
curviflora curviflora, both of which are inconspicuous unless flowering, and do not flower until 
later in the year.
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Table 1. Timing and weather conditions of the field survey

Date Time Ecologists Weather conditions

17/6/11 1310-1700 Peter Smith,
Judy Smith

Clear to � cloud, moderate to strong wind, 
maximum temperature at Terrey Hills 160C, 
following a week of rain

22/6/11 1030-1430 Peter Smith,
Judy Smith

Clear sky, light wind, maximum temperature at 
Terrey Hills 140C

22/6/11 1630-1830 Peter Smith,
Judy Smith

Clear to �  cloud, light to moderate wind, 
temperature 8-110C, no moon

23/6/11 0900-1630 Peter Smith,
Judy Smith

Clear sky, light wind, maximum temperature at 
Terrey Hills 180C

23/6/11 1630-1830 Peter Smith,
Judy Smith Clear sky, calm, temperature 9-150C, no moon

24/6/11 0930-1720 Peter Smith,
Judy Smith

Clear sky, light wind, maximum temperature at 
Terrey Hills 170C

28/6/11 1050-1330,
1400-1650

Peter Smith,
Judy Smith

Overcast, calm to light wind, intermittent rain, 
maximum temperature at Terrey Hills 140C

29/6/11 0900-1640 Peter Smith,
Judy Smith

� cloud to overcast, calm to light wind, 
occasional light rain, maximum temperature at 
Terrey Hills 160C

30/6/11 0900-1600 Peter Smith,
Judy Smith

� cloud to overcast, calm to moderate wind, 
maximum temperature at Terrey Hills 160C

4/7/11 0930-1600 Peter Smith,
Judy Smith

Clear to � cloud, moderate to strong wind, briefly 
overcast with a shower of rain, maximum 
temperature at Terrey Hills 190C

2/8/11 1320-1720 Peter Smith,
Judy Smith

� cloud, calm, maximum temperature at Terrey 
Hills 230C

3/8/11 1020-1500 Peter Smith,
Judy Smith

Clear to � cloud, light to moderate wind, 
maximum temperature at Terrey Hills 230C

Table 2. Structural classification of vegetation (Specht 1970)

Projective foliage cover of tallest vegetation layer (%)Dominant 
plants

Height 
(m) 70-100 (dense) 30-70 (mid-dense) 10-30 (sparse) <10 (very sparse)

>30 tall closed-forest tall open-forest tall woodland tall open-woodland

10-30 closed-forest open-forest woodland open-woodlandTrees

5-10 low closed-forest low open-forest low woodland low open-woodland

2-8 closed-scrub open-scrub tall shrubland tall open-shrubland
Shrubs

0-2 closed-heath open-heath low shrubland low open-shrubland

Grasses 0-2 closed-grassland grassland open-grassland

Sedges 0-2 closed-sedgeland sedgeland open-sedgeland

Ferns 0-2 closed-fernland fernland open-fernland
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5.  Literature Review Results

5.1 Ecological Communities

Vegetation mapping by Smith and Smith (2000a, 2005a), which has been incorporated in 
Warringah Council's geographic information system, identifies three significant vegetation 
communities within the survey area:

 Duffys Forest Ecological Community (Silvertop Ash-Brown Stringybark Forest). 
Listed as an endangered ecological community under the NSW Threatened 
Species Conservation Act 1995. Recorded at both the eastern and western ends of 
the survey area, and on both sides of Mona Vale Road at each end.

 Coastal Upland Swamp (Sandstone Swamp). Identified as a threatened 
community in the Warringah local government area by Smith and Smith (2005a).
The NSW Scientific Committee (2011) has recently made a preliminary 
determination to list the community as an endangered ecological community under 
the NSW Threatened Species Conservation Act 1995. Recorded on the south-
western boundary of the survey area.

 Yellow-top Ash Mallee. Identified as a rare community at national level by Smith 
and Smith (2005), on the basis that the dominant species, Eucalyptus 
luehmanniana (Yellow-top Ash), is listed as a rare species on the Rare or 
Threatened Australian Plants list (Briggs and Leigh 1996). Recorded at the western 
end of the survey area, on both sides of Mona Vale Road, but much more extensive 
on the southern side.

No threatened ecological communities listed under either the Commonwealth Environment 
Protection and Biodiversity Conservation Act 1999 or the NSW Fisheries Management Act 
1994 have been recorded in the survey area.

5.2 Flora Species

A total of 15 threatened flora species, listed on either or both of the NSW Threatened 
Species Conservation Act 1995 and the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999, have been recorded previously within 5 km of the survey 
area, of which four species have been recorded within the survey area (Table 3, Map 5):

 Microtis angusii (Angus's Onion Orchid). Listed as an endangered species 
under both NSW and Commonwealth legislation. This species is currently known 
from only one site, on the northern side of Mona Vale Road, opposite the Kimbriki 
Waste Centre turnoff (NSW Department of Environment, Climate Change and 
Water 2010). The entire known population of the species is restricted to the survey 
area, making it a species of major concern in relation to any future widening of 
Mona Vale Road.

 Grevillea caleyi (Caley's Grevillea). Listed as an endangered species under both 
NSW and Commonwealth legislation. Recorded in association with the Duffys 
Forest Ecological Community at both the eastern and western ends of the survey 
area, and on both sides of Mona Vale Road at each end.

 Tetratheca glandulosa. Listed as a vulnerable species under both NSW and 
Commonwealth legislation. Recorded at the western end of the survey area, on the 
southern side of Mona Vale Road.

 Pimelea curviflora variety curviflora. Listed as a vulnerable species under both 
NSW and Commonwealth legislation. Recorded at the western end of the survey 
area, on the southern side of Mona Vale Road.



13

No threatened flora species listed under the NSW Fisheries Management Act 1994 have 
been recorded in the survey area, where there is no suitable habitat.

In addition to the threatened species, 17 rare species on the list of Rare or Threatened 
Australian Plants (Briggs and Leigh 1996) have been recorded previously within 5 km of the 
survey area (Table 3, Map 6), although only one of these, Eucalyptus luehmanniana
(Yellow-top Ash), has been recorded previously within the survey area itself (section 5.1). 
Four additional rare species were recorded in the survey area during the present survey 
(Table 3, section 6.3).

5.3 Fauna Species

A total of 36 threatened fauna species, listed on either or both of the NSW Threatened 
Species Conservation Act 1995 and the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999, have been recorded previously within 5 km of the survey 
area (Table 4, Map 7). However, only one of these, Rosenberg's Goanna (Varanus 
rosenbergi), has been recorded within the survey area itself, with two records from the 
western end of the survey area, on the southern side of Mona Vale Road. Rosenberg's 
Goanna is listed as a vulnerable species under the NSW legislation, but not the 
Commonwealth legislation.

No threatened fauna species listed under the NSW Fisheries Management Act 1994 have 
been recorded in the survey area, where there is no suitable habitat.

In addition to the threatened species, 17 migratory species listed under the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999, have been recorded 
previously within 5 km of the survey area. These are species listed on international migratory 
fauna agreements to which Australia is a signatory. None of the 17 species has been 
recorded within the survey area itself.

5.4 Wildlife Corridors

Wildlife corridors are vegetation features that connect larger areas of native vegetation (core 
habitats) and facilitate fauna movement between them. Fauna movement allows dispersal, 
interbreeding and recolonisation to occur, making fauna populations more viable in the long 
term. Fauna movement also facilitates pollen and seed dispersal, enhancing the viability of 
plant populations.

In a study identifying wildlife corridors in the Warringah local government area, Smith and 
Smith (2009a) also classified major roads that cross and divide core habitats, representing a 
barrier to fauna movement, as wildlife corridors. Although not a vegetation feature, these 
roads are an important feature from a fauna movement perspective, requiring management 
measures to reduce roadkill while still allowing for fauna passage across the road, 
connecting the core habitats on either side.

Smith and Smith (2009a) classified Mona Vale Road within the survey area as one such 
wildlife corridor because of the barrier it represents to fauna movement between Garigal 
National Park on the southern side of the road, and Ku-ring-gai Chase National Park on the 
northern side of the road (Map 2).
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Table 3. Flora species of national or state significance recorded within 5 km of survey area
EPBC Act = Commonwealth Environment Protection and Biodiversity Conservation Act 1999, ROTAP = Rare or Threatened Australian Plants list (Briggs and 
Leigh 1996), TSC Act = NSW Threatened Species Conservation Act 1995, X = presumed extinct, E = endangered, V = vulnerable, R = rare, K = poorly 
known, SA = survey area, TS = this survey. Species for which there is no suitable habitat within the survey area are unlikely to occur there. No species listed 
under the NSW Fisheries Management Act 1994 have been recorded.

Scientific name EPBC Act TSC Act ROTAP Habitat Habitat 
in SA

Recorded 
in SA

Last 5km 
record

Endangered species
Chamaesyce psammogeton E Coastal sand dunes No No 1942
Diuris bracteata X E X Dry sclerophyll forest Yes No 1999
Grammitis stenophylla E Rainforest and wet sclerophyll forest No No 1949
Grevillea caleyi E E E Duffys Forest Ecological Community Yes 2011(TS) 2011(TS)
Haloragodendron lucasii E E E Dry sclerophyll forest Yes No 1986
Microtis angusii E E Disturbed vegetation Yes 2011(TS) 2011(TS)
Persoonia hirsuta E E K Dry sclerophyll forest Yes No 2006
Syzygium paniculatum V E R Rainforest and wet sclerophyll forest No No 2005

Vulnerable species
Epacris purpurascens purpurascens V K Dry sclerophyll forest and heath Yes No 2010
Eucalyptus camfieldii V V V Patches of mallee scrub in heath Yes No 2010
Genoplesium baueri V R Dry sclerophyll forest Yes No 1964
Grevillea shiressii V V V Creek banks in wet sclerophyll forest No No 2007
Melaleuca deanei V V R Dry sclerophyll forest and heath Yes No 2001
Pimelea curviflora curviflora V V Dry sclerophyll forest Yes 1996 2008
Tetratheca glandulosa V V V Dry sclerophyll forest and heath Yes 2011(TS) 2011(TS)

Rare species
Amperea xiphoclada papillata K Dry sclerophyll forest and heath Yes 2011(TS) 2011(TS)
Angophora crassifolia R Dry sclerophyll forest and heath Yes 2011(TS) 2011(TS)
Arthrochilus prolixus K Dry sclerophyll forest Yes No 2000
Bertya brownii R Rainforest and wet sclerophyll forest No No 1993
Boronia fraseri R Rainforest and wet sclerophyll forest No No 1966
Boronia serrulata R Sandstone heath Yes No 2009
Corybas undulatus K Dry sclerophyll forest and heath Yes No 1982
Darwinia diminuta R Dry sclerophyll forest and heath Yes No 2002
Darwinia procera R Sheltered slopes in dry sclerophyll forest Yes No 2008
Eucalyptus luehmanniana R Patches of mallee scrub in heath Yes 2011(TS) 2011(TS)
Gonocarpus salsoloides R Sandstone swamps No No 2001
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Scientific name EPBC Act TSC Act ROTAP Habitat Habitat 
in SA

Recorded 
in SA

Last 5km 
record

Hibbertia nitida R Dry sclerophyll forest and heath Yes No 2007
Lomandra brevis R Dry sclerophyll forest Yes 2011(TS) 2011(TS)
Lomandra fluviatilis R Rocky creeks No No 2007
Platysace stephensonii R Dry sclerophyll forest and heath Yes 2011(TS) 2011(TS)
Pomaderris mediora R Sandstone heath Yes No 1988
Rulingia hermannifolia R Sandstone heath Yes No 1928

Table 4. Fauna species of national or state significance recorded within 5 km of survey area

EPBC Act = Commonwealth Environment Protection and Biodiversity Conservation Act 1999, TSC Act = NSW Threatened Species Conservation Act 1995, C 
= critically endangered, E = endangered, V = vulnerable, P = endangered population in Pittwater LGA, M = migratory species, SA = survey area, TS = this 
survey. Species for which there is no suitable habitat within the survey area are unlikely to occur there, except in passage. No species listed under the NSW 
Fisheries Management Act 1994 have been recorded.

Scientific name Common name EPBC Act TSC Act Habitat Habitat 
in SA

Recorded 
in SA

Last 5km 
record

Critically endangered species
Xanthomyza phrygia Regent Honeyeater E,M C Grassy woodland, dry sclerophyll forest and heath Yes No 1998
Endangered species
Botaurus poiciloptilus Australasian Bittern E Freshwater wetlands with dense vegetation No No 1984
Burhinus grallarius Bush Stone-curlew E Grassy woodland, mangroves and saltmarsh No No 2008
Dasyurus maculatus Spotted-tailed Quoll E V Dry and wet sclerophyll forest and rainforest Yes No 2004
Diomedea exulans Wandering Albatross V,M E Marine No No 1992
Eubalaena australis Southern Right Whale E,M V Marine No No 1993
Hoplocephalus bungaroides* Broad-headed Snake V E Sandstone outcrops in dry sclerophyll forest and heath Yes No ? (old)
Isoodon obesulus obesulus Southern Brown Bandicoot E E Dry sclerophyll forest and heath Yes No 2010
Lathamus discolor Swift Parrot E E Grassy woodland, dry and wet sclerophyll forest Yes No 2009
Litoria aurea Green and Golden Bell Frog V E Freshwater wetlands and ponds No No 1975
Vulnerable species
Calocephalon fimbriatum Gang-gang Cockatoo V Dry and wet sclerophyll forest Yes No 2004
Calyptorhynchus lathami Glossy Black-Cockatoo V Dry and wet sclerophyll forest and heath with she-oaks Yes No 2010
Cercartetus nanus Eastern Pygmy-possum V Dry sclerophyll forest and heath Yes No 2010
Chelonia mydas Green Turtle V,M V Marine No No 2004
Daphoenositta chrysoptera Varied Sittella V Grassy woodland and dry and wet sclerophyll forest Yes No 2007
Glossopsitta pusilla Little Lorikeet V Grassy woodland and dry and wet sclerophyll forest Yes No 2011
Heleioporus australiacus Giant Burrowing Frog V V Sandstone creeks No No 2004
Hieraaetus morphnoides Little Eagle V Various timbered habitats, open or dense Yes No 2008
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Scientific name Common name EPBC Act TSC Act Habitat Habitat 
in SA

Recorded 
in SA

Last 5km 
record

Ixobrychus flavicollis Black Bittern V Freshwater and estuarine wetlands, rivers and creeks No No 2010
Lophoictinia isura Square-tailed Kite V Various timbered habitats, open or dense Yes No 2008
Megaptera novaeangliae Humpback Whale V,M V Marine No No 1993
Miniopterus schreibersii oceanensis Eastern Bentwing-bat V Aerial feeder, roosts in caves, tunnels and buildings Yes No 2009
Mormopterus norfolkensis Eastern Freetail-bat V Aerial feeder, roosts in tree hollows Yes No 2009
Myotis macropus Southern Myotis V Feeds over water, roosts in various sites near water No No 2008
Ninox connivens Barking Owl V Grassy woodland and dry sclerophyll forest Yes No 2008
Ninox strenua Powerful Owl V Dry and wet sclerophyll forest and rainforest Yes No 2010
Pandion haliaetus Osprey M V Coast and estuaries No No 2007
Petaurus norfolcensis Squirrel Glider V,P Grassy woodland and dry sclerophyll forest Yes No ? (old)
Pezoporus wallicus wallicus* Ground Parrot V Heath and sedgeland Yes No 1893
Phascolarctos cinereus Koala V,P Dry and wet sclerophyll forest Yes No 2010
Pseudophryne australis Red-crowned Toadlet V Minor sandstone watercourses, swamps and soaks Yes No 2010
Pteropus poliocephalus Grey-headed Flying-fox V V Eucalypt forest and woodland, rainforest and urban Yes No 2009
Scoteanax rueppellii Greater Broad-nosed Bat V Dry and wet sclerophyll forest and rainforest Yes No 2008
Thalassarche chrysostoma Grey-headed Albatross V,M Marine No No 1986
Tyto novaehollandiae Masked Owl V Dry and wet sclerophyll forest Yes No 1992
Varanus rosenbergi Rosenberg's Goanna V Dry sclerophyll forest and heath Yes 2009 2010
Migratory species No
Apus pacificus Fork-tailed Swift M Aerial Yes No 2005
Ardea ibis Cattle Egret M Pastureland and freshwater wetlands No No 2007
Ardea modesta Eastern Great Egret M Freshwater and estuarine wetlands No No 2008
Ardenna pacifica Wedge-tailed Shearwater M Marine No No 2007
Calidris acuminata Sharp-tailed Sandpiper M Freshwater and estuarine wetlands No No 2007
Fregata ariel Lesser Frigatebird M Marine No No 1983
Gallinago hardwickii Latham’s Snipe M Freshwater wetlands No No 2008
Haliaeetus leucogaster White-bellied Sea-Eagle M Coast, estuaries, rivers and lakes No No 2011(TS)
Hirundapus caudacutus White-throated Needletail M Aerial Yes No 2010
Hydroprogne caspia Caspian Tern M Wetlands, especially estuaries No No 2007
Lagenorhynchus obscurus Dusky Dolphin M Marine No No 1977
Limosa lapponica Bar-tailed Godwit M Estuaries and coast No No 2007
Monarcha melanopsis Black-faced Monarch M Rainforest and wet sclerophyll forest No No 2010
Myiagra cyanoleuca Satin Flycatcher M Dry and wet sclerophyll forest Yes No 2008
Phoebetria palpebrata Light-mantled Sooty Albatross M Marine No No 1973
Rhipidura rufifrons Rufous Fantail M Rainforest and wet sclerophyll forest No No 2009
Tringa nebularia Common Greenshank M Freshwater and estuarine wetlands No No 2007

* Probably now locally extinct
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6.  Field Survey Results

6.1  Ecological Communities

Eight native vegetation communities (Table 5) and six other vegetation map units (Table 6) 
were distinguished in the survey area (Maps 9-11). Three of the communities have special 
conservation significance: Duffys Forest Ecological Community is listed as an endangered 
ecological community under NSW legislation; there has been a preliminary determination to 
list Coastal Upland Swamp; and Yellow-top Ash Mallee is considered rare at national level. 
Two of the other vegetation map units are significant because of their potential for restoration 
as the endangered Duffys Forest Ecological Community. The eight native vegetation 
communities and the vegetation of the Duffys Forest translocation sites are described below. 
In the translocation sites, Warringah Council is attempting to restore the Duffys Forest 
Ecological Community in highly degraded sites through translocation of the soil seedbank
from other sites at Belrose where Duffys Forest was being cleared for development.

Table 5. Native vegetation communities in the survey area
EPBC Act = Commonwealth Environment Protection and Biodiversity Conservation Act 1999, TSC Act 
= NSW Threatened Species Conservation Act 1995. Note that communities which have no special 
significance as a community may still provide habitat for individual significant species.

Vegetation community National status
(EPBC Act)

NSW status
(TSC Act)

Warringah status
(Smith and Smith 2005a)

Area
(ha)

Duffys Forest Ecological 
Community Not listed Endangered ecological 

community Threatened in NSW 4.79

Coastal Upland Swamp Not listed Preliminary endangered 
ecological community Threatened in Warringah 0.08

Yellow-top Ash Mallee Not listed Not listed Rare in Australia 1.51
Peppermint-Angophora Forest Not listed Not listed No special significance 5.82
Bloodwood-Scribbly Gum 
Woodland Not listed Not listed No special significance 8.55

Black She-oak Forest Not listed Not listed No special significance 0.03
Sandstone Heath Not listed Not listed No special significance 0.54
Sandstone Rocky Heath Not listed Not listed No special significance 0.25

Table 6. Other vegetation map units in the survey area

Map unit Description Significance Area
(ha)

Duffys Forest tree layer  with 
highly disturbed understorey

Highly degraded form of Duffys Forest with 
remnant trees but much altered understorey

Potential for restoration as 
endangered Duffys Forest 
Ecological Community

0.30

Duffys Forest translocation 
sites

Regeneration on translocated Duffys Forest 
soil

Attempted restoration of 
endangered Duffys Forest 
Ecological Community

0.50

Artificial wetland
Native wetland plants, chiefly Eleocharis 
sphacelata (Tall Spike-rush), growing in an
artificial pond

No special significance 0.005

Highly disturbed vegetation
Good component of native species but 
vegetation degraded by soil disturbance/
weed invasion/plantings 

No special significance 1.43

Plantings Vegetation consisting chiefly of native 
and/or exotic plantings (not including lawns) No special significance 0.63

Weeds Vegetation consisting chiefly of weeds No special significance 0.30
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Photo 1. Duffys Forest Ecological Community

Duffys Forest Ecological Community

NSW threatened species legislation:  Duffys Forest Ecological Community in the Sydney 
Basin Bioregion

Tozer et al. (2010) classification of south-east NSW vegetation:  DSF p143 Sydney Shale-
Ironstone Cap Forest

Benson and Howell (1994) classification of Sydney vegetation:  9sf Duffys Forest
Smith and Smith (2005a) classification of Warringah vegetation:  Silvertop Ash-Brown 

Stringybark Forest form of the Duffys Forest Ecological Community
Pittwater Council (2011b) classification of Pittwater vegetation:  Duffys Forest Ecological 

Community

In the survey area, this community is an open-forest (Photo 1) in which the dominant tree 
species are Eucalyptus sieberi (Silvertop Ash) and Corymbia gummifera (Red Bloodwood). 
Banksia serrata is a frequent understorey tree. The shrub layer is dense and diverse and 
includes many species of the Proteaceae family, such as Banksia ericifolia, B. marginata, 
Lambertia formosa, Lomatia silaifolia, Grevillea sericea, Hakea gibbosa, H. sericea, 
Persoonia levis and Petrophile pulchella, as well as other shrubs, including Ceratopetalum 
gummiferum, Dodonaea triquetra, Lasiopetalum ferrugineum, Leptospermum trinervium and 
Phyllota phylicoides. The ground layer is also diverse, including Austrostipa pubescens, 
Cyathochaeta diandra, Dianella caerulea, Entolasia stricta, Lepidosperma concavum, L.
laterale, Lomandra glauca, Micrantheum ericoides, Patersonia glabrata, P. sericea,
Phyllanthus hirtellus and Tetraria capillaris.

The Duffys Forest Ecological Community is associated with shale lenses in Hawkesbury 
Sandstone, usually where these form ridgetop caps over the sandstone. Soils are slightly 
more fertile and have a higher clay content than typical Hawkesbury Sandstone soils, and 
are usually lateritic, characterised by the presence of ironstone gravel. Sandstone outcrops 
are generally absent, except on the fringes of the community. In the survey area, the 
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community occurs on the higher ground at the western (Tumbledown Dick Hill) and eastern 
(Bahai Temple) ends of the survey area (Maps 9-11), with a total extent of about 4.79 ha.
The community is associated here with the Somersby residual soil landscape, which occurs 
more extensively at both ends of the survey area than shown in Map 2.

Listed as an endangered ecological community under NSW legislation, the Duffys Forest 
Ecological community is the most significant vegetation community in the survey area. The 
community is only known from northern Sydney (Warringah, Pittwater, Manly, Ku-ring-gai 
and Hornsby local government areas). Only about 240 ha or about 16% of the original extent 
of the community remains, and the remnants are highly fragmented and subject to edge 
effects from adjacent urban areas (Smith and Smith 2000a). The chief threats to the 
community are further clearing and fragmentation, weed invasion, inappropriate fire regimes, 
rubbish dumping, and disturbance by people, horses, trail bikes and other vehicles (NSW 
Scientific Committee 2002). 

Photo 2. Advanced regeneration at the northern Duffys Forest translocation site

Duffys Forest Translocation Sites

Two sites within the survey area at Tumbledown Dick Hill have been receptor sites for Duffys 
Forest Ecological Community soil seedbank translocation projects. Large amounts of soil 
material from development sites at Belrose where Duffys Forest was being cleared have 
been translocated to highly degraded sites at Tumbledown Dick Hill that formerly supported 
the Duffys Forest Ecological Community. The objective is to restore the community at these 
sites.

One site on the northern side of Mona Vale Road received translocated soil in 1999 (Photo 
2). The vegetation at this site is now a closed-heath to closed-scrub dominated by Dodonaea
triquetra (Common Hop Bush), Grevillea linearifolia (White Spider-flower) and Hakea 
teretifolia (Dagger Hakea). Common species in the ground layer include Cyathochaeta 
diandra, Imperata cylindrica and Lomandra longifolia.
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The other site, which is on the southern side of Mona Vale Road, received translocated soil 
in August-September 2009 (Photo 3). The vegetation here is still at an early stage of 
regeneration, and is sparse and low. Common species in the regeneration include the shrubs 
Epacris pulchella, Grevillea linearifolia and Platysace linearifolia, and the ground layer 
species Austrostipa pubescens, Cyathochaeta diandra, Entolasia stricta, Gonocarpus 
teucrioides, Micrantheum ericoides, Microlaena stipoides and Xanthosia tridentata.

It remains to be seen how successful the translocation projects will be at eventually restoring 
the Duffys Forest Ecological Community at these sites. However, they are important sites in 
view of the status of the community as endangered. The total extent of the translocation sites 
in the survey area is about 0.50 ha.

Photo 3. Early regeneration at the southern Duffys Forest translocation site

Coastal Upland Swamp

NSW threatened species legislation:  Coastal Upland Swamp in the Sydney Basin Bioregion
(preliminary determination for listing)

Tozer et al. (2010) classification of south-east NSW vegetation:  FrW p129 Coastal Upland 
Swamp

Benson and Howell (1994) classification of Sydney vegetation:  21g Coastal Sandstone 
Heath, sub-unit (vi) Sedgeland/shrubland: Banksia robur-Viminaria juncea-
Gymnoschoenus sphaerocephalus

Smith and Smith (2005a) classification of Warringah vegetation:  Sandstone Swamp
Pittwater Council (2011b) classification of Pittwater vegetation:  Sandstone Wet 

Heath/Hanging Swamp

In the survey area, this community occurs as small patches of closed-fernland with a sparse 
to mid-dense layer of emergent shrubs (Photo 4). The dominant ferns are variously 
Gleichenia dicarpa, G. microphylla and G. rupestris. Other ground layer species include the 
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sedges Empodisma minus and Lepyrodia scariosa. Common shrubs are Banksia ericifolia, 
Hakea teretifolia and Leptospermum polygalifolium.

Coastal Upland Swamp occurs on Hawkesbury Sandstone soils in seepage zones and areas 
of impeded drainage, where the soils are periodically waterlogged. There is one small 
example of the community in the north-east of the survey area (Map 11), and one small 
example in the south-west (Map 9). Their total extent is about 0.08 ha.

Coastal Upland Swamp is not currently listed as an endangered ecological community, but 
there has been a recent preliminary determination for its listing under NSW legislation (NSW 
Scientific Committee 2011). The community is also currently being investigated for possible 
listing under Commonwealth legislation. At the local level, it has been recognised as a 
threatened community in the Warringah local government area (Smith and Smith 2005a).

Photo 4. Coastal Upland Swamp

Yellow-top Ash Mallee

Tozer et al. (2010) classification of south-east NSW vegetation:  Form of HL p117 Coastal 
Sandstone Plateau Heath

Benson and Howell (1994) classification of Sydney vegetation:  21g Coastal Sandstone 
Heath, sub-unit (viii) Shrubland (mallee): Eucalyptus luehmanniana

Smith and Smith (2005a) classification of Warringah vegetation:  Yellow-top Ash Mallee
Pittwater Council (2011b) classification of Pittwater vegetation:  Yellow-top Ash Low 

Woodland

In the survey area, this community occurs as a closed-scrub or low open-forest (Photo 5), 
characterised by the presence and abundance of the mallee eucalypt, Eucalyptus 
luehmanniana (Yellow-top Ash). Common shrub species growing with E. luehmanniana
include Allocasuarina distyla, Banksia ericifolia, Darwinia fascicularis and Phebalium 
squamulosum. Common species in the ground layer include Caustis pentandra, Entolasia 
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stricta, Patersonia glabrata and Xanthorrhoea media.

Yellow-top Ash Mallee occurs on Hawkesbury Sandstone slopes with shallow soils, poor 
drainage, frequent sandstone outcrops, and a south-west to south-east aspect. There is a 
large stand of the community west of the Kimbriki Waste Centre turnoff, mainly on the 
southern side of Mona Vale Road (Map 9). The total extent of the community in the survey 
area is about 1.51 ha.

Eucalyptus luehmanniana is listed as a rare species on the Rare or Threatened Australian 
Plants list (Briggs and Leigh 1996), and on this basis Smith and Smith (2205a) classified the 
Yellow-top Ash Mallee community characterised by E. luehmanniana as a rare community in 
Australia. The community is moderately common in the Warringah local government area, 
including Ku-ring-gai Chase and Garigal National Parks, but much rarer outside Warringah. 

Photo 5. Yellow-top Ash Mallee

Peppermint-Angophora Forest

Tozer et al. (2010) classification of south-east NSW vegetation:  DSF p140 Coastal 
Sandstone Gully Forest

Benson and Howell (1994) classification of Sydney vegetation:  10ag Sydney Sandstone 
Gully Forest, sub-unit (i) Open-forest/woodland: Eucalyptus piperita-Angophora 
costata-Corymbia gummifera

Smith and Smith (2005a) classification of Warringah vegetation:  Peppermint-Angophora 
Forest

Pittwater Council (2011b) classification of Pittwater vegetation:  Hawkesbury Sandstone 
Open-forest

In the survey area, this community is an open-forest, sometimes woodland, dominated by
Angophora costata (Sydney Red Gum) in various combinations with Eucalyptus sieberi
(Silvertop Ash), E. piperita (Sydney Peppermint) and Corymbia gummifera (Red Bloodwood).
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Allocasuarina littoralis is a frequent understorey tree. The shrub layer is dense and diverse. 
Common shrub species include Acacia suaveolens, A. ulicifolia, Banksia ericifolia, Crowea 
saligna, Dodonaea triquetra, Grevillea linearifolia, G. sericea, Hakea propinqua, H. sericea, 
Lasiopetalum ferrugineum, Leptospermum polygalifolium, L. trinervium, Phyllota phylicoides, 
Platysace linearifolia, Pultenaea daphnoides and P. stipularis. Common species in the 
ground layer include Cyathochaeta diandra, Dianella caerulea, Entolasia stricta, Imperata 
cylindrica, Lomandra glauca, L. longifolia and Pteridium esculentum.

Peppermint-Angophora Forest is the typical vegetation community of gullies and sheltered 
slopes on Hawkesbury Sandstone soils around Sydney. Sandstone outcrops are frequent. It 
is a common community in the Warringah local government area, well represented in both 
Ku-ring-gai Chase and Garigal National Parks (Smith and Smith 2005a). It occurs extensively 
in the central section of the survey area (Maps 9-11), with a total extent of about 5.82 ha

Photo 6. Peppermint-Angophora Forest

Bloodwood-Scribbly Gum Woodland

Tozer et al. (2010) classification of south-east NSW vegetation:  DSF p131 Coastal 
Sandstone Ridgetop Woodland 

Benson and Howell (1994) classification of Sydney vegetation: 10ar Sydney Sandstone 
Ridgetop Woodland, sub-unit (i) Woodland/low woodland: Corymbia gummifera-
Eucalyptus haemastoma-E. oblonga-E. racemosa

Smith and Smith (2005a) classification of Warringah vegetation:  Bloodwood-Scribbly Gum 
Woodland

Pittwater Council (2011b) classification of Pittwater vegetation:  Red Bloodwood-Scribbly 
Gum Woodland

In the survey area, this community is an open-forest, woodland or low woodland in which the 
dominant tree species are Corymbia gummifera (Red Bloodwood) and Eucalyptus 
haemastoma (Broad-leaved Scribbly Gum). Less common overall, but co-dominant in some 
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parts, are E. sieberi (Silvertop Ash), E. oblonga (Sandstone Stringybark) and Angophora 
costata (Sydney Red Gum). Allocasuarina littoralis and Banksia serrata are frequent 
understorey trees. Common species in the dense, diverse shrub layer include Allocasuarina 
distyla, Banksia ericifolia, Hakea propinqua, Leptospermum trinervium, Petrophile pulchella, 
Phebalium squamulosum and Platysace linearifolia. Common ground layer species include 
Cyathochaeta diandra, Entolasia stricta, Lepyrodia scariosa, Lomandra glauca, Patersonia 
glabrata and Xanthorrhoea media.

Bloodwood-Scribbly Gum Woodland is the typical vegetation community of ridgetops and 
exposed slopes on Hawkesbury Sandstone soils around Sydney. Sandstone outcrops are 
frequent. It is a common community in the Warringah local government area, well 
represented in both Ku-ring-gai Chase and Garigal National Parks (Smith and Smith 2005a). 
It is the most extensive vegetation community in the survey area, occurring mainly in the 
central section (Maps 9-11), with a total extent of about 8.55 ha.

Photo 7. Bloodwood-Scribbly Gum Woodland

Black She-oak Forest

Tozer et al. (2010) classification of south-east NSW vegetation:  Derived form of DSF p131 
Coastal Sandstone Ridgetop Woodland 

Benson and Howell (1994) classification of Sydney vegetation:  Derived form of 10ar Sydney 
Sandstone Ridgetop Woodland, sub-unit (i) Woodland/low woodland:  Corymbia 
gummifera-Eucalyptus haemastoma-E. oblonga-E. racemosa

Smith and Smith (2005a) classification of Warringah vegetation:  Derived form of Bloodwood-
Scribbly Gum Woodland

Pittwater Council (2011b) classification of Pittwater vegetation:  Derived form of Red 
Bloodwood-Scribbly Gum Woodland

A dense stand of Allocasuarina littoralis (Black She-oak) occurs at the western end of the 
survey area on the southern side of Mona Vale Road (Map 9), forming a closed-forest about 



29

10 m tall (Photo 8). Most of this stand is outside the survey area, and the extent within the 
survey area is only about 0.03 ha. A. littoralis completely dominates the vegetation here and 
there are few other plants, either in the tree layer, shrub layer or ground layer. This type of 
vegetation is a derived form of Bloodwood-Scribbly Gum Woodland that typically develops as 
a result of disturbance and a changed fire regime, namely a reduced frequency of fires, 
especially high intensity fires, which allows A. littoralis to increasingly dominate the 
vegetation at the expense of other species.

Photo 8. Black She-oak Forest

Sandstone Heath

Tozer et al. (2010) classification of south-east NSW vegetation:  HL p117 Coastal Sandstone 
Plateau Heath 

Benson and Howell (1994) classification of Sydney vegetation:  21g Coastal Sandstone 
Heath, sub-unit (iii) Open-heath/closed-scrub: Allocasuarina distyla-Banksia ericifolia

Smith and Smith (2005a) classification of Warringah vegetation:  Sandstone Heath
Pittwater Council (2011b) classification of Pittwater vegetation:  Sandstone Heath

In the survey area, this community is a closed-heath (Photo 9), open-scrub or closed-scrub 
(Photo 10). Common shrub species include Allocasuarina distyla (Scrub She-oak), Banksia 
ericifolia (Heath Banksia), Darwinia fascicularis, Epacris pulchella (NSW Coral Heath), 
Grevillea speciosa (Red Spider-flower), Hakea teretifolia (Dagger Hakea), Kunzea ambigua
(Tick Bush), Leptospermum squarrosum (Pink Tea-tree), Leucopogon microphyllus (Small-
leaved White Beard) and Phebalium squamulosum (Scaly Phebalium). Common species in 
the ground layer include Caustis pentandra, Entolasia stricta, Lepidosperma concavum, 
Lepyrodia scariosa, Ptilothrix deusta and Xanthorrhoea media.

Sandstone Heath occurs on shallow soils on exposed ridgetops and upper slopes on 
Hawkesbury Sandstone. Sandstone outcrops are frequent. It is a common community in the 
Warringah local government area, well represented in both Ku-ring-gai Chase and Garigal 
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National Parks, but less common further west, away from the coast (Smith and Smith 
2005a). In the survey area, it occurs at a number of sites, chiefly on the southern side of 
Mona Vale Road (Maps 9-11), with a total extent of about 0.54 ha.

Photo 9. Sandstone Heath (closed-heath)

Photo 10. Sandstone Heath (closed-scrub)
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Sandstone Rocky Heath

Tozer et al. (2010) classification of south-east NSW vegetation:  HL p126 Coastal Rock Plate
Heath 

Benson and Howell (1994) classification of Sydney vegetation:  21g Coastal Sandstone 
Heath, sub-unit (iv) Rocky outcrop heath

Smith and Smith (2005a) classification of Warringah vegetation:  Rocky outcrop heath form
of Sandstone Heath

Pittwater Council (2011b) classification of Pittwater vegetation:  Sandstone Rocky Heath

In the survey area, this community consists of patches of closed-scrub, open-scrub and low 
open-woodland, interspersed with extensive areas of bare rock (Photo 11). The dominant 
shrub species is Kunzea ambigua (Tick Bush). The most common of the other shrub species 
is Allocasuarina distyla (Scrub She-oak). Common species in the ground layer are Caustis 
flexuosa, Lepidosperma concavum and Lomandra longifolia.

Sandstone Rocky Heath occurs in pockets of shallow soil within areas of extensive flat 
Hawkesbury Sandstone outcrops. Because of the restricted nature of the habitat, the 
community typically occurs in small patches at scattered locations on sandstone ridgetops,
often in a mosaic with other forms of Sandstone Heath vegetation (Smith and Smith 2005a). 
Two examples of the community occur in the central part of the survey area on top of two 
large sandstone outcrops on the northern side of Mona Vale Road (Map 10), with a total 
extent of about 0.25 ha, including the associated areas of bare rock.

Photo 11. Sandstone Rocky Heath
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Table 7. Noxious weeds recorded in survey area
AW = artificial wetland, BS = Bloodwood-Scribbly Gum Woodland, DF = Duffys Forest Ecological 
Community, DT = Duffys Forest translocation site, PA = Peppermint-Angophora Forest, SH = 
Sandstone Heath, SO = Black She-oak Forest, US = Coastal Upland Swamp, YA = Yellow-top Ash 
Mallee, n = northern side of Mona Vale Road, s = southern side of Mona Vale Road, W = Warringah 
local government area, P = Pittwater local government area. Weed control classes in Table 8.

Control classScientific name Common name Vegetation communities W P
Acetosa sagittata Turkey Rhubarb BSns 4 4
Araujia sericifera Moth Plant BSn, DFns, PAns, SHs - 4
Asparagus aethiopicus Asparagus Fern BSns, DFns, PAns, YAs 4 4
Cardiospermum grandiflorum Balloon Vine PAn 4 -
Chrysanthemoides monilifera 
ssp. rotundata Bitou Bush PAn 3 3

Cortaderia sp. Pampas Grass BSns, DFns, PAns, SOs, YAs 3 3
Ipomoea indica Blue Morning Glory PAn 4 4

Lantana camara Lantana AWn, BSns, DFns, PAns, SHs, 
SOs, SHs, USn 4 4

Ligustrum lucidum Large-leaved Privet BSs, DFn, PAns 4 4
Ligustrum sinense Small-leaved Privet BSns, DFn, PAns, SOs 4 4
Ochna serrulata Ochna BSs, DFns, PAn 4 4
Olea europaea ssp. cuspidata African Olive BSn, DFns, PAn - 4
Opuntia sp. Prickly Pear SHs 4 4
Paspalum quadrifarium Tussock Paspalum BSns, DFs, SOs 3 3
Pennisetum macrourum African Feather Grass DFn, PAs 5 5
Phyllostachys sp. Rhizomatous bamboo DFn 4 4
Ricinus communis Castor Oil Plant DTn 4 4
Rubus fruticosus spp.agg. Blackberry BSns, DFn, USn 4 4
Toxicodendron succedaneum Rhus DFn 4 4

Table 8. Weed control classes

Class Description
Class 3 Regionally controlled weeds. The plant must be fully and continuously 

suppressed and destroyed.
Class 4 Locally controlled weeds. The growth and spread of the plant must be 

controlled according to the measures specified in a management plan 
published by the local control authority. The plant must not be sold, 
propagated or knowingly distributed.

Class 5 Restricted plants. The requirement in the Noxious Weeds Act 1993 for a 
notifiable weed must be complied with.

6.2  Vegetation Condition

The native vegetation of the survey area has been subject to considerable physical 
disturbance, weed invasion and other edge effects along the edges of Mona Vale Road and 
other roads, along the powerlines and associated service track north of Mona Vale Road, 
and in the vicinity of human habitation. However, away from the edges, the vegetation is 
generally in good condition, with a good diversity of native plant species and few weeds.

Nineteen weed species declared noxious in the Warringah or Pittwater local government 
areas were recorded during the survey (Tables 7 and 8). The most common of these is 
Lantana (Lantana camara), which occurs throughout the survey area, but with large
infestations in some of the areas mapped as weed-dominated vegetation (western area and 
western end of eastern area on Map 9; western area on Map 11). In addition to being 
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declared a noxious weed, Lantana has been listed as a key threatening process under the 
NSW Threatened Species Conservation Act 1995. Other noxious weeds that have been 
specifically listed as key threatening processes under NSW legislation are Bitou Bush 
(Chrysanthemoides monilifera subspecies rotundata) and African Olive (Olea europaea
subspecies cuspidata). Lantana, Bitou Bush and another noxious weed, Blackberry (Rubus 
fruticosus species aggregate), are also among the 20 species listed as Weeds of National 
Significance in Australia.

Invasion of native plant communities by exotic perennial grasses is listed as a key 
threatening process under NSW legislation. Exotic perennial grasses specifically mentioned 
by the NSW Scientific Committee (2003) include one noxious species, Pampas Grass 
(Cortaderia sp.), and eight other grasses that occur in the survey area: African Love Grass 
(Eragrostis curvula), Coolatai Grass (Hyparrhenia hirta), Whisky Grass (Andropogon 
virginicus), Rhodes Grass (Chloris gayana), Panic Veldgrass (Ehrharta erecta), Vasey Grass 
(Paspalum urvillei), Kikuyu (Pennisetum clandestinum) and Giant Parramatta Grass 
(Sporobolus fertilis).

Invasion and establishment of exotic vines and scramblers is another key threatening 
process listed under NSW legislation. Exotic vines specifically mentioned by the NSW 
Scientific Committee (2006) include five noxious species, Turkey Rhubarb (Araujia 
sericifera), Moth Plant (Araujia sericifera), Asparagus Fern (Asparagus aethiopicus), Balloon 
Vine (Cardiospermum grandiflorum) and Blue Morning Glory (Ipomoea indica), and two other
vines that occur in the survey area, Japanese Honeysuckle (Lonicera japonica) and Black-
eyed Susan (Thunbergia alata)

Weed species that have been identified as a threat to the endangered species, Microtis 
angusii (Angus's Onion Orchid), which is only known from the survey area (section 5.3.1), 
are Aristea (Aristea ecklonii), Golden Wreath Wattle (Acacia saligna), Coolatai Grass and, to 
a lesser extent, Lantana, Crofton Weed (Ageratina adenophora) and Oleander (Nerium 
oleander) (Smith and Smith 2009b, NSW Department of Environment, Climate Change and 
Water 2010).

6.3  Flora Species

A total of 295 native plant species, subspecies and varieties were recorded in the survey 
area (Appendix 1). These include naturally occurring species and ones derived from the 
Duffys Forest translocation projects. They do not include native plantings for landscaping 
purposes, nor other species that, although native to Sydney, are almost certainly introduced 
in the survey area. Such species do not have conservation significance in this area.

Combining the results of the literature review (section 5.2) and the field survey, 14 significant 
species have been recorded in the area (Table 9), including five threatened species (listed 
under NSW or Commonwealth legislation), five rare species (ROTAP list, Briggs and Leigh 
1996) and three species considered regionally significant in northern Sydney (Smith and 
Smith 2005a, Benson and Howell 1994). These species are discussed below and their 
locations are shown on Maps 12-14. One of the threatened species, Acacia terminalis
subspecies terminalis, is only a possible record; flowering material is needed to confirm the 
identification.

Another nine species recorded during the survey are considered biogeographically significant 
in the Warringah local government area (Smith and Smith 2005a): Angophora hispida, 
Astrotricha floccosa, Chordifex dimorpha, Crowea saligna, Darwinia fascicularis fascicularis, 
Gahnia erythrocarpa, Grevillea speciosa, Persoonia pinifolia and Phyllota grandiflora. These 
species are not considered rare or threatened, even at the local level, but are noteworthy 
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because their entire distribution is restricted to the NSW Central Coast botanical region, or 
because they are at or near their northern or southern distributional limits (Smith and Smith 
2005a). The occurrence of these species in the survey area is detailed in Appendix 1.

Table 9. Significant flora species recorded in survey area
TSC Act = NSW Threatened Species Conservation Act 1995, EPBC Act = Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999, ROTAP = Rare or Threatened 
Australian Plants (Briggs and Leigh 1996)

Scientific name Common name Significance
Acacia terminalis
ssp. terminalis Sunshine Wattle Endangered species under TSC Act and EPBC Act 

(possible record - flowers needed to confirm)
Grevillea caleyi Caley's Grevillea Endangered species under TSC Act and EPBC Act
Microtis angusii Angus's Onion Orchid Endangered species under TSC Act and EPBC Act
Pimelea curviflora
var. curviflora Vulnerable species under TSC Act and EPBC Act

Tetratheca glandulosa Vulnerable species under TSC Act and EPBC Act
Amperea xiphoclada
var. papillata Broom Spurge Poorly known species on ROTAP list

Angophora crassifolia Rare species on ROTAP list
Eucalyptus luehmanniana Yellow-top Ash Rare species on ROTAP list
Lomandra brevis Tufted Mat-rush Rare species on ROTAP list
Platysace stephensonii Rare species on ROTAP list
Eucalyptus capitellata Brown Stringybark Regionally significant in northern Sydney

Eucalyptus scias Large-fruited Red 
Mahogany Regionally significant in northern Sydney

Persoonia isophylla Regionally significant in northern Sydney
Senecio diaschides Regionally significant in northern Sydney

Photo 12. Young Acacia terminalis subspecies terminalis or longiaxialis plants in survey area

Acacia terminalis subspecies terminalis (Sunshine Wattle)

Acacia  terminalis subspecies terminalis is a medium-sized shrub that is listed as an 
endangered 'species' (even though it is only a subspecies) under both NSW and 
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Commonwealth legislation. It has a very restricted distribution from the northern suburbs of 
Sydney south to Botany Bay, with most records from the Port Jackson area and the eastern 
Suburbs. Other subspecies of Acacia terminalis occur more widely and are not considered 
threatened.

Most Acacia terminalis plants seen in the survey area were the common subspecies 
angustifolia. However, four plants at three locations (Maps 12 and 13) were possibly 
subspecies terminalis (Photo 12). Alternatively, they may be another subspecies, longiaxialis
- flowering material is needed to confirm the identification and none of the plants was 
flowering. One of the plants was a seedling in the southern Duffys Forest translocation site 
(Map 12) and may have been derived from the Duffys Forest Ecological Community soil 
seedbank translocated to the site from Belrose in August/September 2009 (section 6.1). The 
other three plants appear to be native to the survey area. There have been no previous 
records of subspecies terminalis within 5 km of the survey area (section 5.2).

Grevillea caleyi (Caley's Grevillea)

Grevillea caleyi (Photo 13) is a medium to tall shrub that is listed as an endangered species 
under both NSW and Commonwealth legislation. It has a very restricted distribution of only 
about 8 km by 8 km in northern Sydney, encompassing the suburbs of Terrey Hills, Ingleside, 
Duffys Forest and Belrose (NSW Department of Environment and Conservation 2004).

In the survey area, as elsewhere, Grevillea caleyi is closely associated with the Duffys Forest 
Ecological Community. It occurs in or near this community at both ends of the survey area 
(Maps 12-14). A total of 77 live, and three dead, Grevillea caleyi plants were recorded in the 
survey area during the survey.

Photo 13. Grevillea caleyi

Microtis angusii (Angus's Onion Orchid)

Microtis angusii (Photo 14) is a terrestrial orchid that is listed as an endangered species 
under both NSW and Commonwealth legislation. It has an extremely restricted distribution 
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and is currently known from only one highly disturbed site, beside Mona Vale Road opposite 
the Kimbriki Waste Centre turnoff, where it grows in low, grassy vegetation dominated by 
weed species. There have been reports of the species in the Duffys Forest Ecological 
Community at a couple of other sites, but these reports have not yet been confirmed (NSW 
Department of Environment, Climate Change and Water 2010). Thus, the entire known 
population of the species is within the survey area and close to Mona Vale Road, making it a 
species that is particularly vulnerable to road-widening.

The survey was carried out before the Microtis angusii flowering season (August to 
November), but leaves of the species were seen in the two close-together locations where it
has been recorded previously (Map 12). The most recent population counts are 281 in 
October 2010 and 294 in September 2010 (NSW Department of Environment, Climate 
Change and Water 2010). The highest count recorded was 656 in September 2002.

Photo 14. Microtis angusii

Pimelea curviflora variety curviflora

Pimelea curviflora variety curviflora (Photo 15) is a small, straggly shrub that is listed as an 
vulnerable 'species' (even though it is only a variety) under both NSW and Commonwealth 
legislation. It has a restricted distribution in the northern suburbs of Sydney, north-west to 
Maroota. The species was not recorded during the survey, which was carried out at a time of 
year when it is not in flower and is difficult to detect.  However, it has been recorded 
previously from the Duffys Forest Ecological Community on Tumbledown Dick Hill in 1996 
(Map 12). The number of plants at the site was not recorded.

Tetratheca glandulosa

Tetratheca glandulosa (Photo 16) is a small, straggly shrub that is listed as an vulnerable 
species under both NSW and Commonwealth legislation. It has a restricted distribution in the 
northern Sydney region, from Lane Cove National Park north-west  to Yengo National Park. 
Two plants were recorded in Bloodwood-Scribbly Gum Woodland on the northern side of 
Mona Vale Road (Map 13). However, the survey was mainly carried out at a time of year 
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when the species is not in flower and is difficult to detect. It is likely that T. glandulosa occurs 
more widely in the survey area than the survey results suggest. The species has been 
recorded previously from the Duffys Forest Ecological Community on Tumbledown Dick Hill 
in 1996 and 1998 (Map 12). The 1998 record was a population of 120 plants.

Photo 15. Pimelea curviflora variety curviflora

Photo 16. Tetratheca glandulosa

Amperea xiphoclada variety papillata (Broom Spurge)

Amperea xiphoclada variety papillata is a small straggly shrub that is listed as 'poorly known' 
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on the ROTAP list (Briggs and Leigh 1996), meaning that, although it is not well known, it is 
considered at least rare and possibly threatened. Variety papillata is known from Sydney, the 
Blue Mountains and Jervis Bay. Six plants were recorded during the survey in the Duffys 
Forest Ecological Community and Sandstone Rocky Heath (Maps 12 and 13).The more 
common variety, A. xiphoclada xiphoclada, was also recorded in the survey area.

Angophora crassifolia

Angophora crassifolia is a low tree that is listed as a rare species on the ROTAP list (Briggs 
and Leigh 1996). It has a restricted distribution between Port Jackson and Broken Bay, but is 
not uncommon in some areas within its limited range. Over 11 plants were seen during the 
survey in Yellow-top Ash Mallee and Sandstone Heath near the Kimbriki Waste Centre 
turnoff (Map 12).

Eucalyptus luehmanniana (Yellow-top Ash)

Eucalyptus luehmanniana is a mallee eucalypt that is listed as a rare species on the ROTAP 
list (Briggs and Leigh 1996). It has a restricted distribution from Broken Bay south to Bulli, but 
is locally common in some parts of its range, especially in the Warringah local government 
area, including Ku-ring-gai Chase and Garigal National Parks. It is the dominant species in 
the Yellow-Top ash Mallee community, which covers about 1.5 ha of the western part of the
survey area (Map 12). Its population there numbers in the hundreds. A couple of individual 
trees were also seen outside the Yellow-top Ash Mallee community in highly disturbed 
vegetation (Map 12).

Lomandra brevis (Tufted Mat-rush)

Lomandra brevis is a perennial, tufted, grass-like plant that is listed as a rare species on the 
ROTAP list (Briggs and Leigh 1996). It has a restricted distribution in the Sydney region, from 
Yengo National Park south to Heathcote and west to Blaxland. A total of 78 plants were seen 
at scattered locations throughout the survey area in the Duffys Forest Ecological Community, 
Bloodwood-Scribbly Gum Woodland and, to a lesser extent, Yellow-top Ash Mallee (Maps 
12-14).

Platysace stephensonii

Platysace stephensonii is a small shrub that is listed as a rare species on the ROTAP list 
(Briggs and Leigh 1996). It occurs chiefly in coastal areas between Broken Bay and Jervis 
Bay, but has also been recorded from the NSW north coast. It typically grows in sandstone 
rock crevices, and two plants were recorded on a sandstone outcrop in Yellow-top Ash 
Mallee in the survey area (Map 12).  

Eucalyptus capitellata (Brown Stringybark)

Eucalyptus capitellata is a tree that has been identified as a significant species in the 
northern Sydney region by Benson and Howell (1994) and Smith and Smith (2005a). It is 
distributed in coastal regions from Karuah south to Nerriga. In the Warringah local 
government area it is associated particularly with the endangered Duffys Forest Ecological 
Community. A total of nine Eucalyptus capitellata trees were seen in scattered locations in 
the western and central parts of the survey area, not only in Duffys Forest, but also in 
Bloodwood-Scribbly Gum Woodland and Peppermint-Angophora Forest (Maps 12 and 13).

Eucalyptus scias (Large-fruited Red Mahogany)

Eucalyptus scias is a tree that has been identified as a significant species in the northern 
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Sydney region by Benson and Howell (1994) and Smith and Smith (2005a). Subspecies 
scias, the only subspecies found around Sydney, is distributed from the Cessnock area south
to Wollongong. A total of 15 Eucalyptus scias trees were seen in Peppermint-Angophora 
Forest in the eastern half of the survey area (Maps 13 and 14).

Persoonia isophylla

Persoonia isophylla is a medium-sized shrub that has been identified as a significant species 
in the northern Sydney region by Smith and Smith (2005a). It has a restricted distribution 
from the Gosford area south to Frenchs Forest. A single plant was seen in the Duffys Forest 
Ecological Community in the west of the survey area (Map 12).

Senecio diaschides

Senecio diaschides is an erect perennial herb that occurs in New South Wales, Queensland 
and Victoria, and as an introduced species in Western Australia. It has been identified as a 
significant species in the northern Sydney region by Smith and Smith (2005a) on the basis 
that it has not been recorded from any Office of Environment and Heritage reserve in the 
region. Four plants were seen at three locations in the survey area in Bloodwood-Scribbly 
Gum Woodland and Peppermint-Angophora Forest on the northern side of Mona Vale Road 
(Maps 13 and 14).

6.4  Fauna Species

Native fauna recorded during the survey included two frog species, four reptile species, 44
bird species and seven mammal species (Appendices 2 and 3). Combining the results of the 
literature review (section 5.3) and the field survey, 12 significant species have been recorded 
in the survey area (Table 10), including one threatened species listed under the NSW 
Threatened Species Conservation Act 1995, and 11 species considered locally significant in 
the Pittwater local government area (Pittwater Council 2011a). None of the latter is 
considered regionally or locally significant in the Warringah local government area under the 
more stringent criteria of Smith and Smith (2005a). Another significant species, the White-
bellied Sea-Eagle (Haliaeetus leucogaster), which is listed as a migratory species under the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999, was seen
outside the survey area during the field survey. These 13 species are discussed below.

Table 10. Significant fauna species recorded in survey area

Scientific name Common name Significance Records
Varanus rosenbergi Rosenberg's Goanna Vulnerable species in NSW 2008 and 2009
Alectura lathami Australian Brush-turkey Locally significant in Pittwater This survey
Aquila audax Wedge-tailed Eagle Locally significant in Pittwater This survey
Calyptorhynchus funereus Yellow-tailed Black-Cockatoo Locally significant in Pittwater This survey
Malurus cyaneus Superb Fairy-wren Locally significant in Pittwater This survey
Menura novaehollandiae Superb Lyrebird Locally significant in Pittwater This survey
Perameles nasuta Long-nosed Bandicoot Locally significant in Pittwater This survey
Petaurus breviceps Sugar Glider Locally significant in Pittwater This survey
Phyllurus platurus Southern Leaf-tailed Gecko Locally significant in Pittwater This survey
Rattus fuscipes Bush Rat Locally significant in Pittwater This survey
Tachyglossus aculeatus Short-beaked Echidna Locally significant in Pittwater This survey
Wallabia bicolor Swamp Wallaby Locally significant in Pittwater This survey

Rosenberg's Goanna (Varanus rosenbergi)

Rosenberg's Goanna (Photo 17) is listed as a vulnerable species under NSW legislation, but 
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is not listed under the Commonwealth legislation. Around Sydney, it is associated with open-
forest, woodland and heath vegetation on sandstone. Individuals range over an area of 2-40 
ha, average about 20 ha (King and Green 1999). A critical habitat requirement for this 
species is terrestrial termite mounds, in which they nest (Photo 18). The species was not 
recorded during the survey, but has been recorded previously in the survey area at 
Tumbledown Dick Hill in November 2008 and October 2009 (section 5.3). The locations of 
these two records are shown in Map 15, which also shows the locations of terrestrial termite 
mounds in the survey area. Not surprisingly, the highest density of termite mounds coincides 
with the area where the species has been recorded previously.

Photo 17. Rosenberg's Goanna

Photo 18. Terrestrial termite mound in survey area, a potential nest site for Rosenberg's 
Goanna



47

White-bellied Sea-Eagle (Haliaeetus leucogaster)

The White-bellied Sea-Eagle is listed as a migratory species under the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999. These are species listed on 
international migratory fauna agreements to which Australia is a signatory. Australia has an 
international obligation to protect such species. The White-bellied Sea-Eagle is not known to 
migrate, but occurs widely from Australia to Asia, and has been listed because of the 
possibility of international migration. It is a species that is associated with coastal waters, 
estuaries, lakes and rivers. One was seen during the survey flying over high up outside the 
survey area, presumably just passing through. The survey area does not provide any habitat 
for this species.

Australian Brush-turkey (Alectura lathami)

The Australian Brush-turkey is considered locally significant in the Pittwater local government 
area (Pittwater Council 2011a). Single birds were seen on two occasions during the survey 
foraging beside Mona Vale Road. This species has increased markedly in numbers over the 
last decade in northern Sydney, where it was once absent.

Wedge-tailed Eagle (Aquila audax)

The Wedge-tailed Eagle is considered locally significant in the Pittwater local government 
area (Pittwater Council 2011a). One was seen during the survey flying over the survey area 
high up. It is likely that there is a resident pair in the vicinity, with a territory encompassing 
large parts of Ku-ring-gai Chase and Garigal National Parks. 

Yellow-tailed Black-Cockatoo (Calyptorhynchus funereus)

The Yellow-tailed Black-Cockatoo is considered locally significant in the Pittwater local 
government area (Pittwater Council 2011a). Yellow-tailed Black-Cockatoos were seen flying 
over the survey area on a number of days during the survey, in flocks of about 20 to 50 birds
(possibly all the same flock)

Superb Fairy-wren (Malurus cyaneus)

The Superb Fairy-wren is considered locally significant in the Pittwater local government 
area (Pittwater Council 2011a). A small party of birds was seen in the survey area in 
Bloodwood-Scribbly Gum Woodland on the northern side of Mona Vale Road.

Superb Lyrebird (Menura novaehollandiae)

The Superb Lyrebird is considered locally significant in the Pittwater local government area 
(Pittwater Council 2011a). The species was not seen or heard during the survey, but a 
lyrebird feather was found beside Mona Vale Road. It is a species that requires extensive 
areas of bushland, and is absent from smaller, more isolated reserves.

Long-nosed Bandicoot (Perameles nasuta)

The Long-nosed Bandicoot is considered locally significant in the Pittwater local government 
area (Pittwater Council 2011a). Long-nosed Bandicoot hairs were found on six of the 40 hair-
tubes set out in the survey area, including records from all four hair-tube lines (Appendix 3). 
The species was also recorded from two dead animals (one a roadkill), and from hairs in a 
Fox dropping. It appears to be relatively common in the survey area.
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Sugar Glider (Petaurus breviceps)

The Sugar Glider is considered locally significant in the Pittwater local government area 
(Pittwater Council 2011a). No Sugar Gliders were seen or heard during the survey, but their 
distinctive feeding signs (horizontal gashes made in the bark of certain trees so that they can 
feed on the sap that exudes) were evident on many Red Bloodwood (Corymbia gummifera) 
trees in the survey area, suggesting a good population of Sugar Gliders in the area.

Southern Leaf-tailed Gecko (Phyllurus platurus)

The Southern Leaf-tailed Gecko is considered locally significant in the Pittwater local 
government area (Pittwater Council 2011a). It was recorded in the survey area from a shed 
skin found on a sandstone outcrop in Bloodwood-Scribbly Gum Woodland on the northern 
side of Mona Vale Road.

Bush Rat (Rattus fuscipes)

The Bush Rat is considered locally significant in the Pittwater local government area 
(Pittwater Council 2011a). Bush Rat hairs were recorded on all four hair-tube lines, with 
either definite Bush Rat hairs or unidentified rat hairs (most likely Bush Rat) on 31 of the 40 
hair-tubes set out in the survey area (Appendix 3). The species appears to be abundant in 
the survey area.

Short-beaked Echidna (Tachyglossus aculeatus)

The Short-beaked Echidna is considered locally significant in the Pittwater local government 
area (Pittwater Council 2011a). It was recorded in the survey area from droppings found in 
Bloodwood-Scribbly Gum Woodland on the northern side of Mona Vale Road.

Swamp Wallaby (Wallabia bicolor)

The Swamp Wallaby is considered locally significant in the Pittwater local government area 
(Pittwater Council 2011a). It was recorded during the survey from sightings, droppings and 
remains, and appears to be common in the survey area. It is a species that is highly 
susceptible to roadkill in northern Sydney (Harris et al. 2008), and this was evident in the 
survey area, with four freshly roadkilled Swamp Wallabies seen along Mona Vale Road 
during the survey.

6.5  Fauna Habitat Assessment

Old trees with hollows in their trunks or branches are a critical nesting or sheltering resource 
for a variety of fauna, and loss of hollow-bearing trees has been identified as a key 
threatening process under the NSW Threatened Species Conservation Act 1995. A number 
of the threatened species recorded in the vicinity of the survey area (Table 4) are dependent 
on tree hollows, particularly the Glossy Black-Cockatoo, Gang-gang Cockatoo, Little 
Lorikeet, Barking Owl, Powerful Owl, Masked Owl, Squirrel Glider, Eastern Pygmy-possum, 
Greater Broad-nosed Bat and Eastern Freetail-bat. Tree hollows take a long time to form, the 
larger hollows usually not forming until the trees reach an age of about 200 years or more 
(Mackowski 1984). Thus, it is important to retain hollow-bearing trees wherever possible.
Trees in the survey area with obvious or likely hollows are shown in Maps 15-17.

Another important fauna habitat feature are terrestrial termite mounds (Photo 18), which are 
used as nest sites by Rosenberg's Goanna, the only threatened fauna species recorded 
within the survey area (section 6.4). The locations of terrestrial termite mounds are also 
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shown in Maps 15-17.

One food resource of special significance to threatened fauna is Allocasuarina trees and 
shrubs, the seeds of which, taken from fruiting cones on the plants, are virtually the only food 
of the Glossy Black-Cockatoo. Two species, Allocasuarina littoralis (Black She-oak) and A. 
distyla (Scrub She-oak), are present in the survey area. Both are widespread and common 
there. They are particularly abundant in the Black She-oak Forest (A. littoralis), Yellow-top 
Ash Mallee (A. distyla) and Sandstone Heath (A. distyla), but are also common in other 
communities. Because they occur so extensively in the survey area they have not been 
mapped.

Another significant habitat feature of the survey area, as discussed in section 5.4, is its role
as a wildlife corridor (and, conversely, a wildlife barrier) between Garigal National Park on 
the southern side of Mona Vale Road, and Ku-ring-gai Chase National Park on the northern 
side of the road (Map 2). Management measures are needed to reduce roadkill (Harris et al. 
2008), but fauna movement across the road should not be prevented. Connections between 
the fauna populations on either side of the road should be maintained. These are important 
considerations that will need to be addressed in relation to any future upgrade of the road. 
The relevant section of Mona Vale Road is shown in Maps 15-17.

7.  Conclusions

The survey area has a number of significant flora and fauna features. The ecological 
constraints for any future widening of Mona Vale Road are summarised in Maps 18-20, 
combining the significant vegetation types (Maps 9-11), significant flora species (Maps 12-
14), significant fauna habitat features (Maps 15-17), and national park boundaries (Map 2).

Of particular concern are the impacts of any future road widening on two endangered plant 
species, Microtis angusii (Angus's Onion Orchid) and Grevillea caleyi (Caley's Grevillea), and 
on an endangered ecological community, the Duffys Forest Ecological Community. The 
entire known population of Microtis angusii is confined to the survey area and the species 
could potentially become extinct if the road were widened to four lanes. However, Microtis 
angusii only occurs on the northern side of Mona Vale Road (Map 12), and it may be 
possible to widen the road just on the southern side to avoid impacting on this species.

Avoiding impacts on Grevillea caleyi and the Duffys Forest Ecological Community is more 
problematic since these occur adjacent to both sides of the road at both the eastern and 
western ends of the survey area (Maps 9-14). Any major widening of Mona Vale Road could 
potentially involve clearing substantial areas of habitat for Grevillea caleyi and the Duffys 
Forest Ecological Community.

Other threatened species considerations include impacts on the southern side of the road at 
Tumbledown Dick Hill (Maps 12 and15) on two vulnerable plant species, Tetratheca 
glandulosa and Pimelea curviflora curviflora, and on a vulnerable fauna species, 
Rosenberg's Goanna (Varanus rosenbergi). Impacts on national park lands adjacent to the 
road also need to be considered, as well as design and management of the road to reduce 
roadkill while still allowing for fauna movement across the road, since the survey area 
represents an important wildlife corridor linking Garigal and Ku-ring-gai Chase National 
Parks.
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Phylum Monilophyta Ferns
Family Adiantaceae
Adiantum aethiopicum s.lat. Common Maidenhair X X X X X X X X
Adiantum hispidulum X
Family Blechnaceae
Blechnum ambiguum X X
Blechnum cartilagineum Gristle Fern X X X X X
Family Cyatheaceae
Cyathea australis Rough Tree-fern X
Family Dennstaedtiaceae
Histiopteris incisa Bat's Wing Fern X X
Hypolepis muelleri Harsh Ground Fern X X X X X X X X X X
Pteridium esculentum Bracken X X X X X X X X X X
Family Dicksoniaceae
Calochlaena dubia Common Ground Fern X X X X X X X X
Family Gleicheniaceae
Gleichenia dicarpa Pouched Coral Fern X X X X X X X X
Gleichenia microphylla Scrambling Coral Fern X
Gleichenia rupestris Coral Fern X X X X X
Family Lindsaeaceae
Lindsaea linearis Screw Fern X X X X X X X X
Lindsaea microphylla Lacy Wedge Fern X X X X
Family Pteridaceae
Pteris tremula Tender Brake X X
Pteris vittata Chinese Brake X X
Family Schizaeaceae
Schizaea bifida s.str. Forked Comb Fern X
Schizaea dichotoma Branched Comb Fern X
Family Sinopteridaceae
Cheilanthes sieberi Poison Rock Fern X X
Pellaea falcata Sickle Fern X

SHUS YA PA BSScientific name Common name DF DT

DF = Duffys Forest Ecological Community, DT = Duffys Forest translocation sites, US = Coastal Upland Swamp, YA = Yellow-top Ash Mallee, PA = Peppermint-Angophora Forest, BS = Bloodwood-Scribbly Gum 
Woodland, SO = Black She-oak Forest, SH = Sandstone Heath, RH = Sandstone Rocky Heath, AW = artificial wetland, W = weed-dominated vegetation (additional species only)

S = southern side of Mona Vale Road, N = northern side of Mona Vale Road

Not including obvious plantings or other species that, although native to Sydney, are almost certainly introduced in the survey area.

Appendix 1. Native flora species recorded in survey area 
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SHUS YA PA BSScientific name Common name DF DT

Phylum Pinophyta Conifers
Family Cupressaceae
Callitris rhomboidea Port Jackson Pine X X X

Phylum Magnoliophyta Flowering plants
Class Magnoliopsida Dicotyledons
Family Acanthaceae
Brunoniella pumilio Dwarf Blue Trumpet X X
Pseuderanthemum variabile Pastel Flower X
Family Apiaceae
Actinotus helianthi Flannel Flower X X X
Actinotus minor Lesser Flannel Flower X X X X X X X X
Centella asiatica Swamp Pennywort X X X
Platysace linearifolia Narrow-leaf Platysace X X X X X X X X X X X X X
Platysace stephensonii X
Xanthosia pilosa s.str. Woolly Xanthosia X X X X X X
Xanthosia tridentata Rock Xanthosia X X X X X X X X X X X X
Family Apocynaceae
Marsdenia suaveolens Scented Marsdenia X X X X
Parsonsia straminea Common Silkpod X X
Family Araliaceae
Astrotricha floccosa Woolly Star-hair X X
Polyscias sambucifolia Elderberry Panax X X X X
Family Asteraceae
Senecio diaschides X X
Family Bignoniaceae
Pandorea pandorana Wonga Wonga Vine X
Family Casuarinaceae
Allocasuarina distyla Scrub She-oak X X X X X X X X X X
Allocasuarina littoralis Black She-oak X X X X X X X X X X X X
Family Convolvulaceae
Dichondra repens s.str. Kidney Weed X X X
Polymeria calycina Polymeria X
Family Cunoniaceae
Bauera rubioides Dog Rose X
Callicoma serratifolia Black Wattle X X X X
Ceratopetalum gummiferum Christmas Bush X X X X X X X X
Family Dilleniaceae
Hibbertia bracteata Blue Mountains Guinea Flower X X X X X X X
Hibbertia cistiflora X X
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SHUS YA PA BSScientific name Common name DF DT

Hibbertia dentata Twining Guinea Flower X
Hibbertia empetrifolia Trailing Guinea Flower X X X X X X X
Hibbertia linearis Showy Guinea Flower X X X X X X
Hibbertia scandens Climbing Guinea Flower X
Family Droseraceae
Drosera peltata Pale Sundew X X X X X
Drosera spatulata Common Sundew X X X
Family Elaeocarpaceae
Elaeocarpus reticulatus Blueberry Ash X X X X X
Family Epacridaceae
Brachyloma daphnoides Daphne Heath X X X
Epacris longiflora Fuchsia Heath X X X X X X
Epacris microphylla Coral Heath X X
Epacris obtusifolia Blunt-leaf Heath X X
Epacris pulchella NSW Coral Heath X X X X X X X X
Leucopogon amplexicaulis X X
Leucopogon esquamatus X X X X
Leucopogon juniperinus Prickly Beard-heath X
Leucopogon microphyllus Small-leaved White-beard X X X X X
Monotoca scoparia Prickly Broom-heath X X X X X X X X
Sprengelia incarnata Pink Swamp Heath X
Styphelia tubiflora Red Five-corners X X X
Woollsia pungens Woollsia X X X X X
Family Euphorbiaceae
Amperea xiphoclada var. papillata Broom Spurge X X
Amperea xiphoclada var. xiphoclada Broom Spurge X X X X X X
Breynia oblongifolia Breynia X X
Glochidion ferdinandi var. ferdinandi Cheese Tree X X X X X
Glochidion ferdinandi var. pubens Hairy Cheese Tree X X
Micrantheum ericoides Heath Micrantheum X X X X X X X X
Omalanthus populifolius Bleeding Heart X X X X
Phyllanthus hirtellus Thyme Spurge X X X X X X X X
Poranthera corymbosa X X
Ricinocarpos pinifolius Wedding Bush X X X X
Family Fabaceae
Acacia decurrens Green Wattle X
Acacia echinula Hedgehog Wattle X X X
Acacia falcata Sickle Wattle X X X X
Acacia fimbriata Fringed Wattle X X
Acacia floribunda Sally Wattle X X X X X X
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SHUS YA PA BSScientific name Common name DF DT

Acacia hispidula X
Acacia implexa Hickory Wattle X
Acacia linifolia Flax-leaved Wattle X X X X X X X
Acacia longifolia var. longifolia Sydney Golden Wattle X X X X X X X X X X
Acacia longissima X X
Acacia mearnsii Black Wattle X X
Acacia myrtifolia Myrtle Wattle X X X X X X X X X X
Acacia parramattensis Parramatta Green Wattle X X X X X X X X
Acacia suaveolens Sweet Wattle X X X X X X X X X X X
Acacia terminalis ssp. angustifolia Sunshine Wattle X X X X X
Acacia terminalis ssp. terminalis/longiaxialis Sunshine Wattle X X
Acacia ulicifolia Prickly Moses X X X X X X X X X
Bossiaea heterophylla X X X X X X X X
Bossiaea obcordata Spiny Bossiaea X X X X X
Bossiaea scolopendria Leafless Bossiaea X X X X X X X X
Desmodium rhytidophyllum Rusty Tick-trefoil X X
Dillwynia retorta Heathy Parrot Pea X X X X X X X
Glycine clandestina Love Creeper X
Glycine microphylla X X X X X X
Gompholobium grandiflorum Large Wedge Pea X X X X
Gompholobium latifolium Golden Glory Pea X X
Hardenbergia violacea False Sarsaparilla X X X
Hovea linearis s.lat. X X X X X
Kennedia rubicunda Red Kennedy Pea X X X X
Mirbelia rubiifolia X
Phyllota grandiflora X X X X
Phyllota phylicoides Heath Phyllota X X X X X X X
Platylobium formosum ssp. formosum Handsome Flat-pea X
Pultenaea daphnoides Large-leaf Bush-pea X X X X X X
Pultenaea flexilis Graceful Bush-pea X X
Pultenaea linophylla X X
Pultenaea polifolia X X
Pultenaea stipularis Fine-leaf Bush-pea X X X X X X
Pultenaea tuberculata X X X X X X X X
Viminaria juncea Native Broom X
Family Geraniaceae
Geranium sp. X
Family Goodeniaceae
Dampiera stricta Blue Dampiera X X X X X X X X X
Goodenia bellidifolia Daisy-leaved Goodenia X
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Scaevola ramosissima Purple Fan-flower X X X
Family Haloragaceae
Gonocarpus tetragynus Poverty Raspwort X
Gonocarpus teucrioides Germander Raspwort X X X X X X X X
Family Lauraceae
Cassytha glabella Slender Devil's Twine X X X X X X X X X
Cassytha pubescens Common Devil's Twine X X X X X X X X X X
Family Lobeliaceae
Pratia purpurascens Whiteroot X
Family Loganiaceae
Mitrascame polymorpha Mitre Weed X X X
Family Loranthaceae
Amyema pendulum X
Muellerina eucalyptoides X X
Family Menispermaceae
Stephania japonica Stephania X X X X X
Family Moraceae
Ficus rubiginosa Port Jackson Fig X
Family Myrtaceae
Angophora costata Sydney Red Gum X X X X X X X X
Angophora crassifolia X X
Angophora hispida Dwarf Apple X X X X X
Baeckea imbricata X X
Callistemon citrinus Crimson Bottlebrush X X X X X
Callistemon linearis Narrow-leaved Bottlebrush X X
Callistemon rigidus X X X
Corymbia gummifera Red Bloodwood X X X X X X X X X X X X
Darwinia fascicularis ssp. fascicularis X X X X X
Eucalyptus capitellata Brown Stringybark X X X X X X
Eucalyptus haemastoma Broad-leaved Scribbly Gum X X X X X X X X X
Eucalyptus luehmanniana Yellow-top Ash X X
Eucalyptus oblonga Sandstone Stringybark X X X X X X X
Eucalyptus pilularis Blackbutt X X
Eucalyptus piperita Sydney Peppermint X X X
Eucalyptus punctata Grey Gum X X X X X X X X X X
Eucalyptus scias Large-fruited Red Mahogany X
Eucalyptus sieberi Silvertop Ash X X X X X X X X X X X
Eucalyptus squamosa Scaly Bark X X
Kunzea ambigua Tick Bush X X X X X X X X X X
Kunzea capitata Pink Kunzea X X
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Leptospermum arachnoides Spidery Teatree X X
Leptospermum continentale X
Leptospermum polygalifolium Yellow Teatree X X X X X X X X X X X
Leptospermum squarrosum Pink Tea-tree X X X X X X X X
Leptospermum trinervium Paperbark Teatree X X X X X X X X X X X
Melaleuca hypericifolia X X X
Melaleuca linariifolia Snow-in-summer X
Micromyrtus ciliata Fringed Heath-myrtle X X
Syncarpia glomulifera Turpentine X
Family Pittosporaceae
Billardiera scandens Appleberry X X X X X X X X X X
Bursaria spinosa Blackthorn X
Pittosporum revolutum Rough-fruit Pittosporum X
Pittosporum undulatum Sweet Pittosporum X X X X X X X X
Family Polygalaceae
Comesperma ericinum Matchheads X X
Comesperma volubile X
Family Proteaceae
Banksia ericifolia Heath Banksia X X X X X X X X X X X X X X X
Banksia integrifolia ssp. integrifolia Coast Banksia X X X X
Banksia marginata Silver Banksia X X X X X
Banksia oblongifolia Rock Banksia X X X X X X X X
Banksia serrata Old Man Banksia X X X X X X X X X X X
Banksia spinulosa Hairpin Banksia X X X X X X X X X
Conospermum longifolium ssp. longifolium Long-leaf Coneseeds X X X X X X X
Grevillea buxifolia ssp. buxifolia Grey Spider-flower X X X X X X X X X
Grevillea caleyi Caley's Grevillea X X X X
Grevillea linearifolia White Spider-flower X X X X X X X X X X
Grevillea sericea Pink Spider-flower X X X X X X X X
Grevillea speciosa Red Spider-flower X X X X X X X
Hakea dactyloides s.str. X X X X
Hakea gibbosa X X X X X X X X X X
Hakea laevipes X X X X X X
Hakea propinqua X X X X X X X
Hakea sericea Silky Hakea X X X X X X X X
Hakea teretifolia Dagger Hakea X X X X X X X X X X X X X
Isopogon anemonifolius Broad-leaf Drumsticks X
Isopogon anethifolius Narrow-leaf Drumsticks X X X X X
Lambertia formosa Mountain Devil X X X X X X X X X
Lomatia silaifolia Crinkle Bush X X X X X X X X X X
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Persoonia isophylla X
Persoonia lanceolata Lance-leaf Geebung X X X X X X
Persoonia laurina ssp. laurina Golden Geebung X X X
Persoonia levis Broad-leaved Geebung X X X X X X X X X X X
Persoonia pinifolia Pine-leaf Geebung X X X X X X X X X X X
Petrophile pulchella Conesticks X X X X X X X X X X X
Telopea speciosissima Waratah X X X X X X
Xylomelum pyriforme Woody Pear X X X X X
Family Ranunculaceae
Clematis aristata Old Man's Beard X X X X
Clematis glycinoides Headache Vine X X X X
Family Rhamnaceae
Alphitonia excelsa Red Ash X
Pomaderris ferruginea X
Family Rubiaceae
Opercularia aspera Coarse Stinkweed X X X X X X X X
Opercularia varia Variable Stinkweed X X
Pomax umbellata Pomax X
Family Rutaceae
Boronia ledifolia Sydney Boronia X X X X X X X X
Boronia pinnata Pinnate Boronia X X X X X X X X X
Crowea saligna X X X X X X
Eriostemon australasius Waxflower X X X X X
Leionema dentatum Toothed Phebalium X
Phebalium squamulosum ssp. squamulosum Scaly Phebalium X X X X X X X X X
Zieria pilosa Hairy Zieria X X X X
Zieria smithii Sandfly Zieria X
Family Sapindaceae
Dodonaea triquetra Common Hop Bush X X X X X X X X X X X
Family Sterculiaceae
Lasiopetalum ferrugineum var. ferrugineum Rusty-petals X X X X X X X X X X
Family Thymelaeaceae
Pimelea linifolia ssp. linifolia Slender Rice-flower X X X X X X X X X X
Family Tremandaceae
Tetratheca ericifolia X
Tetratheca thymifolia Black-eyed Susan X X
Tetratheca glandulosa X
Family Verbenaceae
Clerodendrum tomentosum Hairy Clerodendrum X
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Family Violaceae
Hybanthus vernonii X
Viola hederacea Ivy-leaved Violet X X X
Family Vitaceae
Cayratia clematidea Slender Grape X

Class Liliopsida Monocotyledons
Family Anthericaceae
Caesia parviflora Pale Grass-lily X
Family Commelinaceae
Commelina cyanea Scurvy Weed X X
Family Cyperaceae
Caustis flexuosa Curly Wig X X X X X X
Caustis pentandra X X X X X
Cyathochaeta diandra Sheath Rush X X X X X X X X X X X X X X
Cyperus polystachyos X
Eleocharis sphacelata Tall Spike-rush X
Fimbristylis dichotoma Common Fringe-rush X
Gahnia clarkei Tall Saw-sedge X X X X X
Gahnia erythrocarpa X X X X X X X X X X X
Gahnia sieberiana X X
Lepidosperma concavum X X X X X X X
Lepidosperma filiforme X X
Lepidosperma laterale Variable Sword-sedge X X X X X X X X X
Ptilothrix deusta X X X X X X X
Schoenus apogon Common Bog-rush X
Schoenus brevifolius Zig-zag Bog-rush X X X X
Schoenus imberbis X X X X X X X
Schoenus melanostachys Black Bog-rush X X X
Tetraria capillaris X X X X X X X
Family Iridaceae
Patersonia glabrata Leafy Purple Flag X X X X X X X X X
Patersonia sericea Silky Purple-flag X X X X X X X X X
Family Juncaceae
Juncus continuus X X X X X
Juncus usitatus Common Rush X
Family Lomandraceae
Lomandra brevis Tufted Mat-rush X X X X X X
Lomandra cylindrica Needle Mat-rush X X X X
Lomandra filiformis ssp. filiformis Wattle Mat-rush X X X X X X
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Lomandra glauca Pale Mat-rush X X X X X X X X X X
Lomandra gracilis X X X
Lomandra longifolia Spiny-headed Mat-rush X X X X X X X X X X X
Lomandra multiflora Many-flowered Mat-rush X X X X
Lomandra obliqua Twisted Mat-rush X X X X X X X X X X
Family Orchidaceae
Acianthus fornicatus Pixie Caps X X X
Corybas aconitiflorus Spurred Helmet Orchid X
Cryptostylis erecta Tartan Tongue Orchid X X X X X X
Cryptostylis subulata Large Tongue Orchid X X X X X X X X X X
Cymbidium suave Snake Orchid X
Microtis angusii Angus's Onion Orchid X
Pterostylis acuminata Pointed Greenhood X X X X
Family Phormiaceae
Dianella caerulea Blue Flax Lily X X X X X X X X X X X X X
Dianella prunina X X X X X X
Dianella revoluta Mauve Flax Lily X
Family Poaceae
Anisopogon avenaceus Oat Speargrass X X X X X X X
Aristida benthamii X
Aristida ramosa X
Aristida vagans Threeawn Speargrass X X X X X X
Aristida warburgii X X X X
Austrodanthonia tenuior X X
Austrostipa pubescens Tall Speargrass X X X X X X X X X X
Cymbopogon refractus Barbed Wire Grass X X X X
Dichelachne micrantha Shorthair Plumegrass X
Digitaria parviflora Small-flowered Finger Grass X X X
Echinopogon caespitosus Hedgehog Grass X X X
Entolasia marginata Bordered Panic X X
Entolasia stricta Wiry Panic X X X X X X X X X X X X X
Eragrostis brownii Brown's Lovegrass X X X X X X X X X
Imperata cylindrica Blady Grass X X X X X X X X X X
Microlaena stipoides var. stipoides Weeping Grass X X X X X X
Oplismenus aemulus Basket Grass X X X
Oplismenus imbecillis Basket Grass X X X
Panicum simile Two Colour Panic X X X X X
Paspalidium distans X X X X
Tetrarrhena juncea Wiry Ricegrass X X X X X X
Themeda australis Kangaroo Grass X X
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Family Restionaceae
Chordifex dimorpha X
Chordifex fastigiatus X X
Empodisma minus Spreading Rope-rush X X X X X
Hypolaena fastigiata X
Lepyrodia muelleri X X X
Lepyrodia scariosa Scale-rush X X X X X X X X X X X
Family Smilacaceae
Smilax glyciphylla Sweet Sarsaparilla X X X X X X X X X X
Family Xanthorrhoeaceae
Xanthorrhoea arborea Broad-leaf Grass-tree X
Xanthorrhoea media Forest Grass-tree X X X X X X X X X X X X X
Xanthorrhoea resinosa X X X X X X
Family Xyridaceae
Xyris gracilis Slender Yellow-eye X
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Class Amphibia Frogs
Family Myobatrachidae
Crinia signifera Common Eastern Froglet Co Ca Ca Ca Ca

Family Hylidae
Litoria verreauxii Whistling Tree Frog Co

Class Reptilia Reptiles
Family Gekkonidae
Phyllurus platurus Southern Leaf-tailed Gecko Ka

Family Scincidae
Eulamprus quoyii Eastern Water Skink Sa
Lampropholis delicata Delicate Skink Sa Sa Sa

Family Elapidae
Pseudechis porphyriacus Red-bellied Black Snake Sa

Class Aves Birds
Family Megapodiidae
Alectura lathami Australian Brush-turkey Sa Sa

Family Phasianidae
*Gallus gallus Domestic Fowl Ra
*Pavo cristatus Indian Peafowl Sa Fa Fa Fa
Family Anatidae
Chenonetta jubata Australian Wood Duck So

Family Columbidae
Geopelia humeralis Bar-shouldered Dove Ca Ca Sa
Ocyphaps lophotes Crested Pigeon So

*Streptopelia chinensis Spotted Dove Sa Co
Family Accipitridae
Accipiter fasciatus Brown Goshawk Sf
Aquila audax Wedge-tailed Eagle Sf

* = introduced species, S = sightings, C = calls, H = hairs on hair-tubes, A = hairs in predator droppings, R = remains, K = shed skin, F = feathers, D = droppings, T = tracks, 
N = nests, W = warren, E = feeding signs, a = within survey area, f = flying over survey area, o = outside survey area, ? = tentative identification.

Appendix 2. Fauna species recorded in or near survey area
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Haliaeetus leucogaster White-bellied Sea-Eagle So
Family Charadriidae
Vanellus miles Masked Lapwing Co Sf Co

Family Cacatuidae
Cacatua galerita Sulphur-crested Cockatoo Co Co Co Co Ca Co Co Co
Calyptorhynchus funereus Yellow-tailed Black-Cockatoo Sf Co Sf Sf Sf

Family Psittacidae
Trichoglossus haematodus Rainbow Lorikeet Sf Sf Sf Cf Sf Sa Sa Sf Cf Co

Family Strigidae
Ninox novaeseelandiae Southern Boobook Sa

Family Halcyonidae
Dacelo novaeguineae Laughing Kookaburra Sa Co Sa Co

Family Menuridae
Menura novaehollandiae Superb Lyrebird Fa

Family Maluridae
Malurus cyaneus Superb Fairy-wren Sa

Family Acanthizidae
Acanthiza lineata Striated Thornbill Sa Sa
Acanthiza pusilla Brown Thornbill Ca Ca Sa Ca Ca Ca Ca
Sericornis frontalis White-browed Scrubwren Sa

Family Pardalotidae
Pardalotus punctatus Spotted Pardalote Ca Ca Ca Sa Ca Ca Ca Ca

Family Meliphagidae
Acanthorhynchus tenuirostris Eastern Spinebill Sa Sa Ca Ca Sa Ca Ca Ca
Anthochaera carunculata Red Wattlebird Ca Ca Co Ca Ca
Anthochaera chrysoptera Little Wattlebird Co Co Co Ca Ca Co
Lichenostomus chrysops Yellow-faced Honeyeater Sa Sa Sa Ca Sa Ca
Lichenostomus melanops Yellow-tufted Honeyeater Ca Ca
Manorina melanocephala Noisy Miner Co Co Co Sa Co Ca Ca
Meliphaga lewinii Lewin's Honeyeater Ca Ca Co Ca
Myzomela sanguinolenta Scarlet Honeyeater Ca Ca Sa
Philemon corniculatus Noisy Friarbird Co Co
Phylidonyris niger White-cheeked Honeyeater Sa Sa
Phylidonyris novaehollandiae New Holland Honeyeater Sa Sa Sa

Family Psophodidae
Psophodes olivaceus Eastern Whipbird Co
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Family Campephagidae
Coracina novaehollandiae Black-faced Cuckoo-shrike Sa Sf

Family Pachycephalidae
Colluricincla harmonica Grey Shrike-thrush Sa Sa Ca Ca Sa
Pachycephala pectoralis Golden Whistler Sa Sa Sa

Family Artamidae
Cracticus torquatus Grey Butcherbird Co Co Co Co
Cracticus tibicen Australian Magpie Sa Co
Strepera graculina Pied Currawong Co Co Ca Co

Family Rhipiduridae
Rhipidura albiscapa Grey Fantail Sa Sa Sa

Family Corvidae
Corvus coronoides Australian Raven Sa Co Co Sf Sa Co Sf Ca Sf Sa

Family Monarchidae
Grallina cyanoleuca Magpie-lark Sa Co

Family Petroicidae
Eopsaltria australis Eastern Yellow Robin Ca Sa Sa Ca Ca Ca Sa

Family Timaliidae
Zosterops lateralis Silvereye Sa Sa Sa Ca Ca Sa Sa

Family Hirundinidae
Hirundo neoxena Welcome Swallow Sf

Family Sturnidae
*Sturnus tristis Common Myna Sa So Co Co
Family Estrildidae
Neochmia temporalis Sa

Class Mammalia Mammals
Family Tachyglossidae
Tachyglossus aculeatus Short-beaked Echidna Da

Family Peramelidae
Perameles nasuta Long-nosed Bandicoot Ra, Aa Ha Ra Ra

Family Phalangeridae
Trichosurus vulpecula Common Brushtail Possum Da Ra Ra Ra

Family Petauridae
Petaurus breviceps Sugar Glider Ea Ea Ea Ea Ea Ea Ea Ea
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Family Pseudocheiridae
Pseudocheirus peregrinus Common Ringtail Possum Na Na Na Na Na Na, Ha Na

Family Macropodidae
Wallabia bicolor Swamp Wallaby Da Ra Da Ra, Da Sa, Da Ra Ra, Da Ra, Da Sa, Ra, Da

Family Muridae
Rattus fuscipes Bush Rat Aa Ha

Family Canidae
*Vulpes vulpes Red Fox ?Da Da
Family Equidae
*Equus caballus Domestic Horse Da, Ta Da Da Da
Family Leporidae
*Oryctolagus cuniculus European Rabbit Ra Da, Wa Da Wa, Da Wa Wa
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Appendix 3. Fauna survey details

1. Hair-tubes (Map 4)

Line 1: 23/6/11 to 4/7/11; Bloodwood-Scribbly Gum Woodland/Sandstone Rocky Heath; 7 hair-tubes 
on ground, 3 in flowering Banksia ericifolia shrubs

Tube Position Species Confidence
51 ground Perameles nasuta, Rattus fuscipes definite
52 shrub Rattus fuscipes definite
53 shrub Rattus fuscipes definite
54 ground Rattus fuscipes possible
55 ground Rattus fuscipes possible
56 ground Rattus fuscipes definite
57 ground Rattus sp. definite
58 shrub Rattus fuscipes definite
59 ground No hairs
60 ground Rattus fuscipes definite

Line 2: 23/6/11 to 4/7/11; Bloodwood-Scribbly Gum Woodland/ highly disturbed vegetation; 7 hair-
tubes on ground, 3 in flowering Banksia ericifolia shrubs 

Tube Position Species Confidence
151 shrub No hairs
152 ground No hairs

153 shrub but fell 
to ground Perameles nasuta, Rattus sp. definite

154 ground Pseudocheirus peregrinus, Rattus sp. definite

155 ground Pseudocheirus peregrinus, Rattus sp. P. peregrinus definite, Rattus 
sp.possible

156 ground Rattus fuscipes definite
157 shrub Rattus fuscipes definite
158 ground Rattus sp. definite
159 ground Perameles nasuta, Rattus fuscipes definite
160 ground No hairs

Line 3: 24/6/11 to 4/7/11; Sandstone Heath/Peppermint-Angophora Forest; 7 hair-tubes on ground, 3 
in flowering Banksia ericifolia shrubs

Tube Position Species Confidence
81 shrub Rattus fuscipes definite
82 ground Perameles nasuta, Rattus fuscipes definite
83 shrub Rattus fuscipes definite
84 ground Rattus fuscipes definite
85 shrub Rattus fuscipes definite
86 ground Rattus fuscipes definite
87 ground Perameles nasuta definite
88 ground Rattus fuscipes definite
89 ground Rattus fuscipes definite
90 ground Rattus fuscipes definite
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Line 4: 24/6/11 to 4/7/11; Duffys Forest Ecological Community/Yellow-Top Ash Mallee; 7 hair-tubes 
on ground, 3 in flowering Banksia ericifolia shrubs 

Tube Position Species Confidence
71 ground Rattus fuscipes definite
72 ground Pseudocheirus peregrinus definite
73 shrub No hairs
74 shrub Pseudocheirus peregrinus definite
75 ground Rattus fuscipes definite
76 shrub No hairs
77 ground Rattus fuscipes definite
78 ground Rattus fuscipes definite
79 ground Rattus fuscipes possible
80 ground Perameles nasuta, Rattus fuscipes definite

2. Hair analysis of predator scats

Date Scat Contents Confidence
22/6/11 Fox? Rattus fuscipes hair, Perameles nasuta hair, bird 

feathers (species unknown) definite

29/6/11 Fox Bird feathers (Rainbow Lorikeet and a second species 
with dark feathers), bird bones, Fox hair

Fox definite, Rainbow 
Lorikeet probable

3. Spotlighting and bat detector (Map 4)

Spotlighting and bat detecting 22/6/11 in Bloodwood-Scribbly Gum Woodland and Sandstone Rocky 
Heath; spotlighting and bat detecting 23/6/11 in Bloodwood-Scribbly Gum Woodland and Peppermint-
Angophora Forest. No bat calls recorded on either night.

Date Time Species Record Location Confidence
Vanellus miles calls outside survey area definite
*Pavo cristatus 2 birds roosting survey area definite22/6/11 1715-1830
Trichosurus vulpecula fresh roadkill survey area definite
Litoria verreauxii calls outside survey area definite
Crinia signifera calls outside survey area definite23/6/11 1715-1830
Cacatua galerita calls outside survey area definite
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Appendix 4. Qualifications and experience of authors

All work on this project was carried out by Dr Peter Smith and Dr Judy Smith, whose 
qualifications and experience are outlined below. 

Dr Peter Smith

Qualifications

 Doctor of Philosophy, Department of Botany, University of Sydney, 1977. Thesis topic: 
Evolution of the genus Wahlenbergia in Australia.

 Bachelor of Science, First Class Honours, University Medal, University of Sydney, 1972. 
Third year subjects: Botany and Zoology. Honours subject: Botany (plant systematics). 

 Certificate IV in Assessment and Workplace Training, Western Sydney Institute of TAFE, 
2003.

 Senior First Aid Certificate, last renewed 2011

Employment profile

 Consultant ecologist, P. & J. Smith Ecological Consultants, since May 1985.
 Investigations officer, Natural Resources Section, NSW National Parks and Wildlife 

Service, January 1984 - May 1985.
 Research officer, Scientific Services Section, NSW National Parks and Wildlife Service, 

May 1979 - January 1984.
 Technical officer, Department of Vertebrate Ecology, the Australian Museum, August 

1977 - May 1979.

Selected projects

 Research at the Botany Department, University of Sydney, on the evolutionary 
significance of polyploidy in Dampiera stricta (Honours thesis) and the genus 
Wahlenbergia (Ph.D. thesis), including a taxonomic revision of the latter (1971-76).

 Research for the Australian Museum and later NSW National Parks and Wildlife Service 
on the effects of intensive logging on forest birds, including secondary studies of foraging 
ecology and the effects of fire and drought (1977-84).

 Many flora and/or fauna surveys at various sites in NSW when employed by the 
Australian Museum and NSW National Parks and Wildlife Service, and as a consultant 
(1978-present). 

 Co-author of a chapter on plant population ecology for the textbook 'A Natural Legacy: 
Ecology in Australia' (1984).

 Terrestrial flora and fauna sections of the 1986 environmental impact statement for 
renewal of the export licence for the Eden woodchip industry (1985-86).

 Flora and fauna survey of the Thredbo Lease Area, Kosciusko National Park, for 
Kosciusko Thredbo Pty Ltd (1985-87).

 Literature review and development of a proposal for the Royal Australasian 
Ornithologists Union for a national scheme to monitor the movements and populations of 
Australian birds - the Australian Bird Count (1986-87).

 Survey for Murray Darling Basin Commission of the floodplain vegetation of the Murray 
and Edward Rivers, in conjunction with Margules and Partners and the Victorian 
Department of Conservation, Forests and Lands (1987-89).

 Various projects for NSW National Parks and Wildlife Service in relation to management 
of an endangered species, the Little Tern, including preparation of a species 
management report and a draft recovery plan (1987-97). Member of Little Tern Recovery 
Team (1997-present).

 Co-author of a book on the fauna of the Blue Mountains (1988-90).
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 Mapping of vegetation communities and identification of significant flora and fauna sites 
for Blue Mountains City Council's Environmental Management Plan Stage 1 (1988) and 
Stage 2 (1994-95).

 Flora and fauna surveys for Warringah Council of Angophora Reserve, Avalon (1988-
89), and McKay Reserve, Palm Beach (1992), and a flora survey of Jamieson Park, 
Wheeler Heights (1995).

 Flora and fauna surveys of Rookwood Necropolis for the Joint Committee of Necropolis 
Trustees (1988 and 1999, plus annual surveys of a threatened plant species, 
Wahlenbergia multicaulis, 2003-present).

 Expert witness on flora and fauna issues in various court cases for Blue Mountains City 
Council, Warringah Council, Pittwater Council, Ku-ring-gai Municipal Council, Hornsby 
Shire Council, Baulkham Hills Shire Council, the Environmental Defender's Office, and 
as a Court-appointed expert (1988-present).

 Study of the history, ecology and management of koalas in Warringah and Pittwater for 
Warringah Council (1989).

 Mapping of vegetation communities in remnant bushland throughout Hornsby Shire for 
Hornsby Shire Council (1989-90), plus flora and fauna surveys of Berowra Valley 
Bushland Park (1990) and Pennant Hills Park (1992-93).

 Review of the conservation and management of waders (shorebirds) in NSW for NSW 
National Parks and Wildlife Service (1990-91).

 Identification and review of bird species of particular conservation concern in the 
Western Division of NSW for NSW National Parks and Wildlife Service (1990-95).

 Fauna survey of the Binghi wilderness area for NSW National Parks and Wildlife Service 
(1991).

 Identification of threatened bird species for listing in the Endangered Fauna (Interim 
Protection) Act for NSW National Parks and Wildlife Service (1992).

 Mapping of significant floodplain and estuarine wetlands in the Hawkesbury-Nepean 
valley (1992-93), and mapping of significant upland wetlands in the Hawkesbury-Nepean 
catchment (1995-96) for NSW Department of Planning.

 Preparation of a management manual on conservation of marine mammal populations 
and management of strandings and other marine mammal incidents for NSW National 
Parks and Wildlife Service (1993-96).

 Flora survey of Kedumba Valley for Sydney Water Catchment Services (1996).
 Identification and mapping of native vegetation communities in the Warringah Local 

Government Area, estimation of their original extent, compilation of information on the 
flora and fauna species of the area, and identification of wildlife corridors, for Warringah 
Council (1996-2005).

 Study of the birds of Careel Bay, their habitats and management requirements, for 
Pittwater Council (1997, with a follow-up survey in 2001).

 Study of buffer zone requirements for protection of sensitive vegetation units in the Blue 
Mountains, plus detailed descriptions of the sensitive vegetation units, for Blue 
Mountains Conservation Society (1997-98).

 Flora and fauna survey of the Woodford Dam catchment area for Sydney Water (1997-
98).

 Flora and fauna surveys for NSW Department of Public Works and Services for various 
works in the Blue Mountains Urban Runoff Control Program (1998).

 Preparation of a management plan for threatened fauna and flora in the Pittwater Local 
Government Area (excluding the national parks), and preparation of a draft development 
control plan for biodiversity conservation for Pittwater Council (1998-2000).

 Review of the conservation status of marine mammals in NSW for the NSW Scientific 
Committee, including preparation of nominations for addition or deletion of species 
listings in the Threatened Species Conservation Act (1999-2001).

 Waterbird surveys of Dee Why Lagoon, Long Reef and Dee Why Creek for Warringah 
Council (1999-2000).

 Detailed survey, description, mapping and preparation of management 
recommendations for an endangered ecological community, the Duffys Forest vegetation 
community, for NSW National Parks and Wildlife Service and Warringah Council (1999-
2000). 
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 Teaching fauna identification and field survey techniques to bush regeneration and 
natural resource management students at Blue Mountains College of TAFE (2000-
present).

 Fauna surveys of 30 sample sites for long-term monitoring of fauna biodiversity in Ku-
ring-gai Council bushland reserves (baseline study in 2000-01, with resampling of 
selected plots 2003-05).

 Flora and fauna assessment of an abandoned road corridor at Belrose for NSW 
Department of Planning (2001-02).

 Flora assessment of proposed water supply pipeline from Katoomba to Blackheath for 
Sydney Water (2000-02).

 Flora and fauna assessment of proposed Upper Blue Mountains Sewage Transfer 
Scheme for Sydney Water (2001-06).

 Species Impact Statement for proposed residential development at Seaforth for NSW 
Department of Infrastructure, Planning and Natural Resources (2002-03).

 Flora and fauna assessment of proposed rezonings at Mt Kuring-gai and Asquith 
Industrial Areas for Hornsby Shire Council (2003).

 Preparation of a chapter on plants and animals for a book on the history of Hazelbrook 
and Woodford (2003-2006).

 Flora and fauna assessment of commercial cliff recreation sites around Mt Victoria for 
Blue Mountains City Council (2003-04).

 Helping establish a native tree propagation and planting program for revegetation and 
erosion control on Erub Island, Torres Strait, for Erub Community Council (2004-05).

 Fauna survey of Bellbird Hill Reserve, Kurrajong Heights, for Hawkesbury City Council 
(2004).

 Joint sub-editor (with Dr Judy Smith), terrestrial birds, for the ornithological journal 
Corella (2004-present).

 Flora and fauna survey of Tunnel Gully Reserve, Lapstone, for Blue Mountains City 
Council (2005).

 Vegetation survey of Rossmore Grange for Liverpool City Council (2005). 
 Flora and fauna assessment of proposed Blackheath and Medlow Bath sewerage 

reticulation scheme (2005-06) for Sydney Water.
 Training NSW Department of Environment and Conservation staff in marine mammal 

identification, biology, rescue techniques and incident management - as part of a training 
team in workshops run by the Whale and Seal Foundation (2006-09).

 Updating the 1989-93 mapping of vegetation communities in bushland throughout 
Hornsby Local Government Area for Hornsby Shire Council’s Geographic Information 
System (2006-08).

 Identification and assessment of impacts on endangered ecological communities at 
Springwood, Wahroonga and Burrawang, New South Wales, for Commonwealth 
Department of the Environment, Water, Heritage and the Arts (2006-08).

 Flora and fauna assessment for proposed sewerage reticulation of Hawkesbury Heights 
and Yellow Rock, and Freemans Reach, Glossodia and Wilberforce for Sydney Water 
(2007).

 Flora and fauna assessment of proposed walking track beside Narrabeen Lagoon for 
Warringah Council (2007).

 Flora and fauna assessment for proposed sewerage reticulation of Agnes Banks and 
Londonderry for Sydney Water (2007-08).

 Monitoring of bird populations in North Sydney bushland reserves for North Sydney 
Council (2007-08).

 Flora and fauna survey, assessment and management plan for Middle Creek for 
Warringah Council (2008).

 Mapping of remnant tree stands in the southern rural and urban districts of Hornsby 
Local Government Area for Hornsby Shire Council’s Geographic Information System 
(2008-09).

 Species Impact Statement for proposed walking trail at Narrabeen Lagoon for Warringah 
Council (2008-09).

 Flora and fauna survey and assessment of proposed Nyikina Cultural Centre, Derby, 
Western Australia, for Nyikina Inc (2008-09).
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 Flora and fauna survey of Majala Wilderness Centre, West Kimberley, Western Australia, 
for Madjulla Inc (2008-09).

 Identification of wildlife corridors and core habitats in the Warringah Local Government 
Area for Warringah Council (2009).

 Flora and fauna assessment for proposed Rural Fire Service station at Kentlyn for
Campbelltown City Council (2009).

 Management strategy and monitoring procedure for an endangered orchid, Microtis 
angusii, at Ingleside for Warringah Council (2009-10).

 Nomination of Narrabeen Escarpment Scrub for listing as a critically endangered 
ecological community under the NSW legislation on behalf of Warringah Council (2009-
10).

 Review of vegetation community mapping in the Blue Mountains for Blue Mountains City 
Council (2010).

 Identification and mapping of native vegetation communities in the North Sydney Local 
Government Area, compilation of information on the flora and fauna species of the area, 
and identification of wildlife corridors, for North Sydney Council (2010).

 Flora and fauna survey and ecological constraints analysis for potential future widening 
of Mona Vale Road between Terrey Hills and Ingleside for Roads and Traffic Authority 
(2011).

 Flora and fauna survey and ecological constraints analysis for three sites at Winmalee 
and Springwood for Sydney Water SewerFix Wet Weather Alliance (2011).

Dr Judy Smith

Qualifications

 Doctor of Philosophy, Departments of Zoology and Ecosystem Management, University 
of New England, 1997. Thesis topic: Ecological patterns in a terrestrial bird community in 
arid north-western New South Wales. The study was supported in part by grants from 
the Ecological Society of Australia, Australian Rangeland Society and the Linnean 
Society of NSW.

 Graduate Diploma of Education, Charles Sturt University, 1989.
 Bachelor of Science in Agriculture, First Class Honours, University of Sydney, 1978. 

Honours subject: Agricultural Genetics. Awards: Belmore Scholarship, John Arthur Cran 
Prize, Golden Jubilee Scholarship in Agricultural Science, Professor W.L. Waterhouse 
Prize.

 Senior First Aid Certificate, last renewed 2011

Ecological consulting experience

 Consultant ecologist, P. & J. Smith Ecological Consultants, since May 1985. Selected 
projects include the following:

 Many flora and/or fauna surveys for land-use planning and environmental impact 
assessment in the Sydney and Blue Mountains regions, and elsewhere (1985-present).

 Aquatic life section of the 1986 environmental impact statement for renewal of the export 
licence for the Eden woodchip industry (1985-86). 

 Flora and fauna survey of the Thredbo Lease Area, Kosciusko National Park, for 
Kosciusko Thredbo Pty Ltd (1985-87).

 Survey for Murray Darling Basin Commission of the floodplain vegetation of the Murray 
and Edward Rivers, in conjunction with Margules and Partners and the Victorian 
Department of Conservation, Forests and Lands (1987-89).

 Mapping of vegetation communities and identification of significant flora and fauna sites 
for Blue Mountains City Council's Environmental Management Plan Stage 1 (1988) and 
Stage 2 (1994-95).
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 Flora and fauna surveys for Warringah Council of Angophora Reserve, Avalon (1988-
89), and McKay Reserve, Palm Beach (1992), and a flora survey of Jamieson Park, 
Wheeler Heights (1995).

 Flora and fauna surveys of Rookwood Necropolis for the Joint Committee of Necropolis 
Trustees (1988 and 1999, plus annual surveys of a threatened plant species, 
Wahlenbergia multicaulis, 2003-present).

 Study of the history, ecology and management of koalas in Warringah and Pittwater for 
Warringah Council (1989).

 Mapping of vegetation communities in remnant bushland throughout Hornsby Shire for 
Hornsby Shire Council (1989-90), plus flora and fauna surveys of Berowra Valley 
Bushland Park (1990) and Pennant Hills Park (1992-93).

 Identification and review of bird species of particular conservation concern in the 
Western Division of NSW for NSW National Parks and Wildlife Service (1990-95).

 Fauna survey of the Binghi wilderness area for NSW National Parks and Wildlife Service 
(1991).

 Mapping of significant floodplain and estuarine wetlands in the Hawkesbury-Nepean 
valley (1992-93), and mapping of significant upland wetlands in the Hawkesbury-Nepean 
catchment (1995-96) for NSW Department of Planning.

 Flora survey of Kedumba Valley for Sydney Water Catchment Services (1996).
 Identification and mapping of native vegetation communities in the Warringah Local 

Government Area, estimation of their original extent, compilation of information on the 
flora and fauna species of the area, and identification of wildlife corridors, for Warringah 
Council (1996-2005).

 Study of the birds of Careel Bay, their habitats and management requirements, for 
Pittwater Council (1997, with a follow-up survey in 2001).

 Study of buffer zone requirements for protection of sensitive vegetation units in the Blue 
Mountains, plus detailed descriptions of the sensitive vegetation units, for Blue 
Mountains Conservation Society (1997-98).

 Flora and fauna survey of the Woodford Dam catchment area for Sydney Water (1997-
98).

 Flora and fauna surveys for NSW Department of Public Works and Services for various 
works in the Blue Mountains Urban Runoff Control Program (1998).

 Preparation of a management plan for threatened fauna and flora in the Pittwater Local 
Government Area (excluding the national parks), and preparation of a draft development 
control plan for biodiversity conservation for Pittwater Council (1998-2000).

 Review of Environmental Factors for proposed sealing of Evans Lookout Road, Blue 
Mountains National Park, Blackheath, for NSW National Parks and Wildlife Service 
(1999).

 Waterbird surveys of Dee Why Lagoon, Long Reef and Dee Why Creek for Warringah 
Council (1999-2000).

 Detailed survey, description, mapping and preparation of management 
recommendations for an endangered ecological community, the Duffys Forest vegetation 
community, for NSW National Parks and Wildlife Service and Warringah Council (1999-
2000). 

 Fauna surveys of 30 sample sites for long-term monitoring of fauna biodiversity in Ku-
ring-gai Council bushland reserves (baseline study in 2000-01, with resampling of 
selected plots 2003-05).

 Flora and fauna assessment of Callan Park for NSW Department of Health (2001).
 Flora and fauna assessment of an abandoned road corridor at Belrose for NSW 

Department of Planning (2001-02).
 Flora assessment of proposed water supply pipeline from Katoomba to Blackheath for 

Sydney Water (2000-02).
 Flora and fauna assessment of proposed Upper Blue Mountains Sewage Transfer 

Scheme for Sydney Water (2001-06).
 Review of Environmental Factors for upgrading of the National Pass walking track, 

Wentworth Falls, for NSW National Parks and Wildlife Service (2002-03).
 Species Impact Statement for proposed residential development at Seaforth for NSW 

Department of Infrastructure, Planning and Natural Resources (2002-03).
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 Flora and fauna assessment of proposed rezonings at Mt Kuring-gai and Asquith 
Industrial Areas for Hornsby Shire Council (2003).

 Flora and fauna assessment of commercial cliff recreation sites around Mt Victoria for 
Blue Mountains City Council (2003-04).

 Review of the ecological values, role and importance of riparian vegetation in the Blue 
Mountains for Residents Against Improper Development (2003-04).

 Fauna survey of Bellbird Hill Reserve, Kurrajong Heights, for Hawkesbury City Council 
(2004).

 Flora and fauna survey of Tunnel Gully Reserve, Lapstone, for Blue Mountains City 
Council (2005).

 Vegetation survey of Rossmore Grange for Liverpool City Council (2005). 
 Flora and fauna assessment of proposed Blackheath and Medlow Bath sewerage 

reticulation scheme for Sydney Water Corporation (2005-06).
 Updating the 1989-93 mapping of vegetation communities in bushland throughout 

Hornsby Local Government Area for Hornsby Shire Council’s Geographic Information 
System (2006-08).

 Flora and fauna assessment for proposed sewerage reticulation of Hawkesbury Heights 
and Yellow Rock, and Freemans Reach, Glossodia and Wilberforce for Sydney Water 
(2007).

 Flora and fauna assessment of proposed walking track beside Narrabeen Lagoon for 
Warringah Council (2007).

 Flora and fauna assessment for proposed sewerage reticulation of Agnes Banks and 
Londonderry for Sydney Water (2007-08).

 Monitoring of bird populations in North Sydney bushland reserves for North Sydney 
Council (2007-08).

 Flora and fauna survey, assessment and management plan for Middle Creek for 
Warringah Council (2008).

 Mapping of remnant tree stands in the southern rural and urban districts of Hornsby 
Local Government Area for Hornsby Shire Council’s Geographic Information System 
(2008-09).

 Species Impact Statement for proposed walking trail at Narrabeen Lagoon for Warringah 
Council (2008-09).

 Flora and fauna survey and assessment of proposed Nyikina Cultural Centre, Derby, 
Western Australia, for Nyikina Inc (2008-09).

 Flora and fauna survey of Majala Wilderness Centre, West Kimberley, Western Australia, 
for Madjulla Inc (2008-09).

 Identification of wildlife corridors and core habitats in the Warringah Local Government 
Area for Warringah Council (2009).

 Flora and fauna assessment for proposed Rural Fire Service station at Kentlyn for
Campbelltown City Council (2009).

 Management strategy and monitoring procedure for an endangered orchid, Microtis 
angusii, at Ingleside for Warringah Council (2009-10).

 Nomination of Narrabeen Escarpment Scrub for listing as a critically endangered 
ecological community under the NSW legislation on behalf of Warringah Council (2009-
10).

 Review of vegetation community mapping in the Blue Mountains for Blue Mountains City 
Council (2010).

 Identification and mapping of native vegetation communities in the North Sydney Local 
Government Area, compilation of information on the flora and fauna species of the area, 
and identification of wildlife corridors, for North Sydney Council (2010).

 Flora and fauna survey and ecological constraints analysis for potential future widening 
of Mona Vale Road between Terrey Hills and Ingleside for Roads and Traffic Authority 
(2011).

 Flora and fauna survey and ecological constraints analysis for three sites at Winmalee 
and Springwood for Sydney Water SewerFix Wet Weather Alliance (2011).
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Teaching experience

 Conducted local courses on the fauna of the Blue Mountains (1985-86).
 Seasonal Ranger, NSW National Parks and Wildlife Service, Blue Mountains District 

(1988-90).
 Occasional casual teaching at NSW high schools (1989-present).
 Teaching fauna, flora and ecology courses to bush regeneration, outdoor guiding and 

natural resource management students at Richmond College of TAFE (1995) and Blue 
Mountains College of TAFE (1997-present).

 Tutoring in soil science at University of Western Sydney (2000).
 Training NSW Department of Environment and Conservation staff in marine mammal 

identification, biology, rescue techniques and incident management - as part of a training 
team in workshops run by the Whale and Seal Foundation (2006-09).

Other relevant experience

 Co-author of a book on the fauna of the Blue Mountains (1988-90).
 Co-author of a chapter on plants and animals for a book on the history of Hazelbrook 

and Woodford (2003-2006).
 Helping establish a native tree propagation and planting program for revegetation and 

erosion control on Erub Island, Torres Strait, for Erub Community Council (2004-05).
 Joint sub-editor (with Dr Peter Smith), terrestrial birds, for the ornithological journal 

Corella (2004-present).
 Member of Greater Blue Mountains World Heritage Advisory Committee (2006-present).
 Helping establish plant nurseries and gardens for native plant propagation, and for 

growing fruit and vegetables, for Koonibba and Scotdesco Aboriginal Communities, 
Penong, South Australia (2007).

 Member of Bushfire Risk and Strategic Cattle Grazing Scientific Advisory Committee, 
Victorian Department of Sustainability and Environment (2011-present).
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