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1. SITE SPECIFIC SURVEYS 

1.1 Introduction 

On the proposed Northern and Southern Extensions, a total of 232 species (196 native and 36 

exotic) were recorded from the 17 transects and five spot locations in 2002 and the eight 

quadrats in 2008. 

On 5 November 2001, Lake Macquarie City Council resolved to adopt the 2001 Flora and 

Fauna Survey Guidelines (Murray and Bell 2001) as Council Policy. The survey methods used 

in vegetation surveys of the Teralba quarry extensions are generally in accord with Murray and 

Bell (2001).  A sample size of 400 m² (20 m x 20 m or 10 m x 40 m for linear communities) 

was recommended in compliance with survey data from the National Herbarium and National 

Parks and Wildlife Service.  

In the 1995 and 2002 surveys on the quarry lease, data were collected from three contiguous 10 

m x 10 m quadrats (sample size of 300m²). In the 2008 survey, data were collected from four 

contiguous 10 m x 10 m quadrats (sample size of 400m²). 

Clements and Rodd (1995) surveyed the areas to the south and west of the quarry in 

January, April and June 1995 for a previous extension. The quarry has expanded into the 

sampled area to the west. The area surveyed to the south includes part of the currently proposed 

Southern Extension.  

There were 170 species recorded (149 native and 21 exotics and) from 13 transects (Transect 1 

to 13) and 14 spot locations (A to N) (Figure D). The transect data were recorded from three 

contiguous 10 m x 10 m quadrats. 

Two communities were identified: 

 forest/woodland on ridges and gully sides with canopy species Angophora costata (Small-

leaved Apple), Eucalyptus acmenoides (White Mahogany), E. globoidea (White 

Stringybark), E. maculata (Spotted Gum), E. paniculata (Grey Ironbark), E. punctata (Grey 

Gum), E. umbra subsp. umbra (Broad-leaved White Mahogany) with and understorey of 

Persoonia pinifolia (Narrow-leaf Geebung); and  

 forest with canopy of Eucalyptus acmenoides, E. paniculata, E. saligna (Blue Gum) and 

Corymbia gummifera restricted to the north-western gully floor (sampled in Transect 11). 

The plant communities found are widespread within the Newcastle-Lake Macquarie area 

mapped by Benson (1986). The average density of trees recorded in 10 m x 10 m quadrats for 

forest/woodland varied from 7.3 individuals (transect 1) to 30.6 individuals (transect 10). 

The only species recorded of conservation significance was Macrozamia pauli-guilielmi subsp. 

flexuosa (Blackfellows Pineapple, Zamia), as then classified, recorded at spot location G. 

Further inspection of the lease area revealed a large number of individuals on the south-facing 

slope of a ridge to the east of the quarry office, outside the area surveyed. This taxon is no 

longer treated as a subspecies of M. pauli-guilielmi (Johnson 1959, Harden 1990) but as a 

separate species, M. flexuosa (Hill 1998). 
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Two of the exotic species recorded (Ageratina adenophora (Crofton Weed) and Cortaderia 

selloana (Pampas Grass)) are listed as noxious for Lake Macquarie Council. Both are classified 

as W2 weeds (Noxious Weed Act 1993).   

1.2 2002 Survey 

The Metromix Teralba lease area was surveyed on 5 and 6 September 2002 by Tony Rodd and 

Sian Wilkins and on 9 and 10 September 2002 by Dr AnneMarie Clements, Tony Rodd, Sian 

Wilkins and Emma Gorrod.  A total of 258 species (50 exotic, 208 native) were recorded from 

25 transects (T1 to T25) and six spot locations (A to F), and two transects (R1 and R2) and two 

spot locations (RA and RB) in the rehabilitation areas (Figure D, Table 4) in September 2002. 

Data recorded from transects T1 to T25 was from three contiguous 10 m x 10 m quadrats. 

For the sampling locations within or partially within the proposed Northern and Southern 

Extension areas, a total of 193 species (166 native and 27 exotic) were recorded from seventeen 

(17) 30 m x 10 m transects and five 10 m radius spot locations: 

Area 2002 sampling locations 

Northern Extension Transects 1, 2, 5, 6, 7, 8, 11, Spot locations A, B 

Southern Extension Transects 10, 14, 15, 17, 18, 19, 20, 21, 23, 24, Spot locations C, D, F 

Tetratheca juncea (Black-eyed Susan) was recorded in the south of the sampled area. 

1.3 2008 SURVEY 

A total of 162 species (144 native and 18 exotic) were recorded in eight 20 m x 20 m quadrats 

(Quadrats 1 to 8) (Figure D) on 11 and 12 November 2008 by Tony Rodd and Peter Juniper.  

A targeted search for Tetratheca juncea was conducted on 15 and 16 November by Tony Rodd 

and Peter Juniper and on 18 and 19 December 2008 by Anne Clements, Peter Juniper, Jane 

Rodd, Sue Wright and Anne Jones. 

1.4 Methods 

In the 2008 survey the vegetation was recorded in eight 0.04 ha quadrats (Quadrats 1 to 8) 

(Figure B) consisting of four contiguous 10 m x 10 m subquadrats. A 5 m x 5 m subquadrat is 

nested in each of these 10 m x 10 m quadrats. The layout of the quadrats and subquadrats is as 

follows: 

  
1 

  
2 

 

5 m 
5 m 

    
20 m 

  
3 

  
4 

  
  

     

 20 m   
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The relative frequency of plant species in the quadrats was assessed by recording the 

presence/absence of each species in the four 5 m x 5 m subquadrats (Table 1). The maximum 

height and number of individuals for each species greater than 2 m high was recorded in each of 

the 10 m x 10 m subquadrats (Table 2).  

The percent projected foliage cover (percent cover) of the following vegetation strata were 

estimated for each of the quadrats (Table 3): 

 Native canopy trees 

 Native midstorey trees 

 Native shrubs 

 Native grasses/graminoids 

 Native herbs 

 All exotic species 

The percentage cover of exposed ground (bare soil and rock) and leaf litter was also recorded 

(Table 3).  

All sampling locations were photographed at the time of survey (Appendix 2). 

Nomenclature is consistent with Harden (1990-1993, 2002), Harden and Murray (2000) and 

subsequent taxonomic changes as published in Telopea, the Sydney Royal Botanic Gardens’ 

journal of systematic botany, and in other Australian taxonomic literature. The Royal Botanic 

Gardens’ PlantNet website 

Two targeted searches for Tetratheca juncea was carried out during the flowering time in 

November and December 2008 in the Northern and Southern Extensions. Pairs of people 

walked in straight lines approximately 10 to 15 m apart with each person searching to both the 

left and right. The search lines used covered the whole of the extension areas as well as areas 

where T. juncea had previously been recorded in September 2002 and on the rehabilitation 

areas in the east of the Quarry lease. 

During the first of the two searches, When each flowering individual of T. juncea was located, a 

thorough search was conducted within an approximately 10 m radius of each flowering 

individual of T. juncea, and all other clumps counted, GPS coordinates (AMG94 Z56) of the 

locations were noted using a Garmin E-trex hand-held GPS and flagging tape was tied around 

each plant or adjacent vegetation. A concentrated search was then conducted in an 

approximately 50 m radius and the same procedure conducted if further clumps were located.  

During the second of the two searches, the coloured tags and the GPS coordinates were useful 

in relocating the recorded individuals. Additional intensive searches in these areas led to 

additional individuals being recorded. 

2. OBSERVATIONS  

As identified in Clements and Rodd (1995), the ridges and slopes supported relatively 

homogenous open forest/woodland.  
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2.1 Northern Extension 

2002 survey 
  

The flora of the Northern Extension was sampled using seven transects (Transects 1, 2, 5, 6, 7, 

8 and 11) and two spot locations (Spot locations A and B). 

The vegetation in the Northern Extension was an open-forest dominated by Corymbia maculata 

(Spotted Gum) and Eucalyptus acmenoides (White Mahogany) with E. paniculata (Grey 

Ironbark) often co-dominant. Corymbia gummifera (Red Bloodwood) and Eucalyptus umbra 

(Bastard White Mahogany) were occasionally present. The open-forest reached a height of 

approximately 14 to 16 m on the upper slopes and ridgetops and a height of 18 to 22 m in the 

gullies and lower slopes. 

The midstorey varied from sparse (Transects 1 and 6) to scattered tall shrubs (Transects 5, 8 

and 11), to dense (Transects 2 and 7). The midstorey in Transect 2 included numerous shrubs of 

Dodonaea triquetra (Hopbush) to 2 m in height as well as scattered individuals of the rainforest 

species Clerodendrum tomentosum (Hairy Clerodendrum), Notelaea longifolia (Mock-olive), 

Polyscias sambucifolia (Elderberry Panax) and Myrsine variabilis (Muttonwood). The 

midstorey in Transect 7 was dominated by Acacia leiocalyx (Queensland Black Wattle) to 3 m 

in height, ranging in density from 6 to approximately 100 plants per 10 m x 10 m quadrat.  

The most frequently recorded native grass species were Imperata cylindrica (Blady Grass), 

Microlaena stipoides (Weeping Grass), Oplismenus imbecillis (Narrow-leaved Basket Grass) 

and Themeda australis (Kangaroo Grass). 

 

2008 Survey 

The flora of the Northern Extension was surveyed with four quadrats (Quadrats 1, 2, 3, 4) 

(Figure D); Quadrats 2 and 4 on ridgetop / upper slopes and Quadrats 1 and 3 in gully / lower 

slope areas. 

The most common canopy species in both the ridgetops and the gullies were Eucalyptus 

acmenoides (White Mahogany) and Corymbia maculata  (Spotted Gum) (Table 1). Other 

frequently recorded species were C. gummifera (Red Bloodwood) and E. paniculata (Grey 

Ironbark). Less commonly recorded species were Eucalyptus saligna (Sydney Blue Gum), 

Eucalyptus piperita (Sydney Peppermint), Eucalyptus fibrosa and Angophora costata (Smooth-

barked Apple). In the deeper gullies and on some adjacent steep, moist slopes there was an 

increase in canopy height although no clear change in canopy composition. In the Northern 

Extension the density of canopy trees varied from 20% to 30% and the density of subcanopy 

trees varied from 7% to 50% (Table 3). No clear correlation was apparent between tree density 

and topographic location. 

A total of 111 species were recorded within the gully / lower slope quadrats (1 and 3) and a 

total of 81 species were recorded within the ridge top / upper slope quadrats (2 and 4). This 

difference is due to the higher numbers of native understorey species (primarily herbs and 

climbers) and exotic species in the gullies and lower slopes. The understorey species were as 

follows: 
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Growth form No. gully / lower slope 

species 

(Quadrats 1 and 3) 

No. ridge / upper slope 

species 

(Quadrats 2 and 4) 

Shrub 17 14 

Herb and climber 45 35 

Graminoid (grass-like) 20 22 

Exotic 17 4 

 

Within the shrub layer Acacia spp. were the most commonly recorded species, often 

dominating this vegetation layer (Table 1). However the dominant species varied from quadrat 

to quadrat. Acacia falcata (Sickle Wattle) dominated the shrub layer in Quadrat 1, with over 30 

stems recorded within each of two of 4 subquadrats; Acacia longifolia (Sydney Golden Wattle) 

dominated the shrub layer in Quadrat 2, with over 50 stems recorded within each of two of 4 

subquadrats; and Acacia leiocalyx (Queensland Black Wattle) dominated the shrub layer of 

Quadrat 4 with very high densities of plants, over 40 stems within each of four subquadrats. 

Although the number of stems within the shrub layer was high in some quadrats, the overall 

density of the shrub layer was low; up to 3% in three quadrats within the Northern Extension. 

The shrub layer density recorded within Quadrat 1 was high however with a recorded density of 

10%.  

In the groundlayer, little difference was observed in the species composition of the ridgetop / 

upper slope and gully / lower slope quadrats. Of the groundlayer species the most commonly 

recorded native herbs and climbers were Sigesbeckia orientalis (Indian Weed), Dichondra 

repens (Kidney Weed), Pratia purpurascens  (White Root) and Dianella caerulea  (Blue Flax-

lily). The most commonly recorded graminoid species were Lomandra filiformis subsp. 

filiformis (Wattle Mat-rush), Entolasia marginata (Bordered Panic), Entolasia stricta  (Wiry 

panic) and Themeda australis  (Kangaroo Grass) (Table 1). The density of ground layer 

vegetation within the quadrats was very high with the density of native monocots and ranging 

from 50% to 80%. Ground layer herbs were of low density, ranging from 1 to 5% area cover 

(Table 3).  

 

Fifteen exotic species were recorded in the Northern Extension, although no species were 

observed in high densities. The most commonly recorded species were Bidens pilosa (Cobblers 

Pegs), Conyza sumatrensis (Tall Fleabane) and Senecio madagascariensis (Fireweed) (Table 1). 

Exotic species were found in very low densities of less than 1% (Table 3). 

 

2.2 Southern Extension  

2002 Survey 

The flora of the Southern Extension was sampled using ten transects (Transects 10, 14, 15, 17, 

18, 19, 20, 21, 23 and 24) and three spot locations (Spot locations C, D and F). 

 

The vegetation in the Southern Extension was an open-forest with Corymbia maculata, 

Eucalyptus acmenoides, E. punctata (Grey Gum), E. paniculata and E. umbra the most 

frequently recorded tree species. Angophora costata (Sydney Red Gum), Corymbia gummifera 
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(Red Bloodwood) and Eucalyptus globoidea (White Stringybark) were occasionally present. 

The open-forest ranged in height from approximately 14 m to 20 m. 

The midstorey was sparse or absent. Allocasuarina torulosa was recorded in three transects at 

up to 12 m in height. Acacia leiocalyx (7 individuals in Transect 10) and Persoonia linearis 

(one individual in Transect 10 and one in Transect  24) were the only tall shrub species over 2 

m in height recorded. Shrubs recorded at under 2 m in height included Acacia ulicifolia,   

Macrozamia flexuosa and Podolobium ilicifolium.  

The most frequently recorded native grass species were Entolasia stricta (Wiry Panic), 

Imperata cylindrica, Microlaena stipoides, Panicum simile (Two-colour Panic) and Themeda 

australis (Kangaroo Grass). 

Transects 17 and 18 sampled cleared tracks and there were no species recorded at over 2 m in 

height in these locations. The most frequently recorded species in these transects were the 

native grasses Aristida vagans, Digitaria parviflora, Imperata cylindrica, and Themeda 

australis  and the exotic species Ageratina adenophora, Andropogon virginicus, Hypochaeris 

radicata and Senecio madagascariensis. 

2008 Survey 

The flora of the Southern Extension was surveyed with four quadrats (Figure D) with two 

quadrats on ridgetop / upper slope areas (Quadrats 8 and 5) and two quadrats on lower slope 

areas (Quadrats 6 and 7). 

The dominant upper canopy species in the Southern Extension area were the same as for the 

Northern extension area, namely Eucalyptus acmenoides and Corymbia maculata. Less 

commonly recorded species were Eucalyptus punctata, Eucalyptus globoidea, Corymbia 

gummifera, E. paniculata and Angophora costata (Table 1) In the Southern Extension the 

density of canopy trees varied from 20% to 30% within three quadrats (Quadrats 5, 6 and 7), 

and 7% canopy cover in Quadrat 8; (Table 3). The density of subcanopy trees varied from 10% 

to less than 1%. 

As for the Northern Extension, a greater number of species were recorded in the Southern 

Extension from the lower slope quadrats than the number of species recorded on the ridge top / 

upper slope quadrats. A total of 83 species were recorded within the lower slope quadrats    (5 

and 8) and a total of 67 species were recorded within the ridge top / upper slope quadrats  (6 

and 7). This difference was due to a greater number of native understorey species (mainly herbs 

and climbers) and exotic species. 

The understorey species were as follows: 

 

Growth form No. lower slope species 

(Quadrats 6 and 7) 

No. ridge / upper slope 

species 

(Quadrats 5 and 8) 

Shrub 18 12 

Herb and climber 31 24 

Graminoid (grass-like) 21 18 

Exotic 6 4 

 



SPECIALIST CONSULTANT STUDIES METROMIX PTY LTD 

Part 4:  Flora Assessment Teralba Quarry Extensions 

Appendix 4 Report No. 559/13 

 A4-11 
 

 
The dominant species in the shrub layer of the Southern Extension included Acacias and three 

other species; Podolobium ilicifolium, Pultenaea euchila and Dodonaea triquetra. Again the 

dominant species varied greatly from quadrat to quadrat. Podolobium ilicifolium and Acacia 

ulicifolia (Prickly Moses) dominated the shrub layer in Quadrat 5, Podolobium ilicifolium and 

Acacia irrorata dominated in Quadrat 6 and Acacia ulicifolia dominated Quadrat 7. The shrub 

layer of Quadrat 8 was very dense with over 1000 stems of Dodonaea triquetra recorded in 3 of 

4 subquadrats, attaining a cover density of 95%. 

Most of the groundlayer species recorded in the Southern Extension were the same as those 

recorded within the Northern Extension, and little difference was observed in the species 

composition of the ridgetop / upper slope and gully / lower slope quadrats. Of the groundlayer 

species the most commonly recorded native herbs and climbers were Pratia purpurascens  

(White Root), Dianella caerulea (Blue Flax-lily), Pandorea pandorana (Wonga Vine), 

Eustrephus latifolius (Wombat Berry) and Glycine clandestina (Twining Glycine). The most 

commonly recorded graminoid species were Lomandra filiformis subsp. filiformis (Wattle Mat-

rush), Entolasia stricta  (Wiry panic), Imperata cylindrica (Blady Grass) and Themeda australis  

(Kangaroo Grass). The density of native monocots within three of the four quadrats located in 

the Southern Extension was high, varying from 60% to 90% cover density. In Quadrat 8, where 

the shrub cover was very high, the density of native monocots was very low; less than 1%. As 

for the Northern Extension, the density of herbs in the Southern Extension was low, varying 

from 2% to less than 1%. 

The understorey species in the Southern Extension included Tetratheca juncea (Black-eyed 

Susan), listed as Vulnerable under the Commonwealth EPBC Act and the NSW TSC Act. This 

species was recorded in Quadrat 5.  

Exotic species were found in very low densities of less than 1% (Table 3). The most commonly 

recorded exotic species was Lantana camara, recorded in Quadrat 8 on the northern edge of an 

old powerline clearing.  

3 COMPARISON OF THE RESULTS OF THE 2002 AND 2008 
FLORA SURVEYS 

There is similar canopy composition recorded in the 2002 and 2008 surveys. Of the total 232 

species recorded in the 2002 and 2008 surveys, 122 were recorded in both surveys. Within each 

of the vegetation strata, many of the more common species were recorded in both 2002 and 

2008, as were many of the less common species. There were however some differences in 

species composition, reflecting the within-community heterogeneity of species composition, 

differences in post-fire regeneration stage and differences in the number and locations of 

sampling locations. 

 

 2002 survey 2008 survey 

Total number of species recorded 193 161 

Number of unique species  

(recorded only in that years survey) 

71 39 

Number of transects/quadrats 17 8 

Area of each transect/quadrat 300 m
2
 400 m

2
 

Total area sampled (m
2
) 5,100 m

2
 3,200 m

2
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 2002 survey 2008 survey 

Average number of species recorded 

per transect/quadrat 

44 58 

Minimum number of species 

recorded per transect/quadrat 

28 34 

Maximum number of species 

recorded per transect/quadrat 

80 70 

 

Northern Extension 

The most commonly recorded canopy species were the same for the 2002 and 2008 flora 

surveys; Eucalyptus acmenoides, Corymbia maculata, C. gummifera and E. paniculata. Of the 

uncommonly recorded canopy species, Eucalyptus umbra was recorded during the 2002 flora 

survey but not in the 2008 survey and Eucalyptus saligna, Eucalyptus piperita, Eucalyptus 

fibrosa and Angophora costata were recorded in the 2008 survey but not in the 2002 survey. 

There were 14 shrub species recorded in both 2002 and 2008 and 12 species recorded in either 

one of the surveys. The shrub species most commonly recorded in 2002 included those 

commonly recorded in the 2008 survey; Acacia leiocalyx, Acacia falcata and Acacia ulicifolia. 

During the 2008 survey other species of shrub were also commonly recorded:  Acacia irrorata, 

Acacia leiocalyx, Acacia longifolia and Dodonaea triquetra. 

Of the ground layer species recorded in the 2002 and 2008 flora surveys, 58 species recorded in 

both surveys and 45 species were recorded in either one of the surveys. The ground layer 

species most commonly recorded in both 2002 and 2008 surveys were the native herbs Pratia 

purpurascens (White Root) and Dianella caerulea (Blue Flax-lily) and the native graminoids 

Lomandra filiformis subsp. filiformis (Wattle Mat-rush) and Themeda australis  (Kangaroo 

Grass).  

Of the exotic species, the 2002 and 2008 surveys shared nine species, while another six species 

were recorded in either one of the surveys. The species most commonly recorded in both 2002 

and 2008 were Bidens pilosa, Conyza sumatrensis  and Senecio madagascariensis.  

One species of conservation significance was recorded in the Northern extension in 2002 

(Transects 2 and 5) namely Macrozamia flexuosa, listed as regionally significant by City of 

Lake Macquarie (2008). This species was not recorded in 2008. Tetratheca juncea was not 

recorded within the Northern extension in 2002 or 2008.   

Southern Extension 

Within the Southern Extension, the most commonly recorded canopy species in the 2002 and 

2008 surveys were the same: Eucalyptus acmenoides and Corymbia maculata. Eucalyptus 

paniculata was also frequently recorded in both surveys. Angophora costata was recorded in 

the north-west of the Southern extension in the 2002 and 2008 surveys. Eucalyptus umbra was 

also frequently recorded in this area in 2002, but was not recorded at all in 2008.  

There were 20 shrub species recorded in both 2002 and 2008 flora surveys and  four species 

recorded during either one of the surveys. The shrub species most commonly recorded in 2002 

and 2008 were Acacia ulicifolia, Podolobium ilicifolium and Persoonia linearis. 
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Of the ground layer species, 41 species recorded in the 2002 and 2008 flora surveys and 30 

species were recorded during just one of the surveys. The most commonly recorded ground 

layer species from both surveys were the native herbs Pratia purpurascens and Dianella 

caerulea and the native graminoids Lomandra filiformis subsp. filiformis, Entolasia stricta, 

Imperata cylindrica and Themeda australis. 

Of the exotic species, four species were recorded in both the 2002 and 2008 flora surveys 

shared and 14 species recorded during the 2002 survey only. Species recorded as common 

during the 2002 survey were Andropogon virginicus (Whiskey Grass), Conyza sumatrensis and 

Lantana camara. Lantana camara was the most commonly recorded exotic species in the 

Southern Extension in 2002. Four species were recorded as common during the 2008 survey; 

Bidens pilosa, Conyza sumatrensis and Senecio madagascariensis in the Northern Extension 

and Lantana camara in the Southern Extension. 

Two species of conservation significance, Macrozamia flexuosa and Tetratheca juncea, were 

recorded in both the 2002 and 2008 surveys.   

 

4 COMPARISON OF THE VEGETATION DATA WITH NPWS 
(2003) MAPPED VEGETATION COMMUNITIES 

The Northern and Southern Extension areas of the Site were mapped by NPWS (2003) at   1:25 

000 scale (Figure C) as Coastal Plains Smooth-barked Apple Woodland (Map Unit 30) and 

Coastal Foothill Spotted Gum - Ironbark Forest (Map Unit 15). 

The map unit profiles for each vegetation community in NPWS (2003) contain lists of species 

to assist in distinguishing one map unit from another (Appendix 3). The lists were derived from 

the analysis of sample site species data and do not include all the species recorded within any 

given community. In addition to characteristic species the map unit profiles provide indications 

of the relative probabilities of encountering the listed species using a randomly stratified 

sampling strategy (NPWS 2003).  

Two types of species are used to describe communities:  

 Positive species - those that only occur in a single map unit or at an abundance and 

frequency greater than all other map units and are hence characteristic of that map unit; 

and 

 Uninformative species - given to assist with the description of the map unit; includes all 

tree species recorded at sites within a map unit, and other species that occur at high 

frequencies amongst sites at the group.  

Although the total number of species listed in the Map Unit profiles for Coastal Foothills 

Spotted Gum – Ironbark Forest (Map unit 15) and Coastal Plains Smoothbarked Apple 

Woodland (Map unit 30) is similar, Map Unit 15 has less than half the number of positive species 

of Map unit 30, but three times as many uninformative species: 
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Stratum Coastal Foothills Spotted Gum - 

Ironbark Forest (Map unit 15) 

Coastal Plains Smoothbarked 

Apple Woodland (Map unit 30) 

Positive Uninformative Positive Uninformative 

Tallest 3 9 4 7 

Upper Mid 0 1 10 1 

Mid 0 5 0 0 

Lowest (<1 m) 9 8 15 0 

Vines and Epiphytes 0 1 0 0 

Total 12 24 29 8 

 

Of the vegetation data recorded in the Northern and Southern Extensions in 2002 and 2008, it 

was found that the sampling locations generally contained more positive diagnostic species of 

Coastal Plains Smoothbarked Apple Woodland (Map Unit 30) than Coastal Foothills Spotted 

Gum - Ironbark Forest (Map Unit 15): 

 

Sampling 

area 

1.1.1.1.1.1.1 Y

e

a

r 

Sampling 

location 

Coastal Foothills Spotted 

Gum - Ironbark Forest  

Map Unit 15 

Coastal Plains Smoothbarked 

Apple Woodland  

Map Unit 30 

P U Total P U Total 

Northern 

Extension 

2002 T1 6 11 17 7 1 8 

T2 6 7 13 7 1 8 

T5 5 8 13 4 1 5 

T6 3 12 15 2 1 3 

T7 8 10 18 10 1 11 

T8 4 3 7 3 1 4 

T11 6 9 15 6 1 7 

2008 Q1 7 12 19 12 3 15 

Q2 6 9 15 7 1 8 

Q3 5 9 14 5 1 6 

Q4 7 14 21 6 1 7 

Southern 

Extension 

2002 T10 7 11 18 13 3 16 

T14 7 12 19 7 2 9 

T15 7 13 20 7 2 9 

T17 5 4 9 5 1 6 

T18 4 5 9 5 0 5 

T19 6 14 20 12 2 14 

T20 6 12 18 8 1 9 

T21 6 13 19 10 1 11 

T23 6 9 15 6 2 8 

T24 7 13 20 8 2 10 

2008 Q5 7 13 20 11 2 13 

Q6 7 15 22 8 1 9 

Q7 6 15 21 10 2 12 

Q8 7 7 14 7 2 9 

P = positive, U = uninformative, Bold figures show where the number of positive diagnostic 

species recorded for a sample location are higher for a particular Map unit. 



SPECIALIST CONSULTANT STUDIES METROMIX PTY LTD 

Part 4:  Flora Assessment Teralba Quarry Extensions 

Appendix 4 Report No. 559/13 

 A4-15 
 

 
On average the sampling locations contained 7.4 of the 29 listed positive diagnostic species for 

Coastal Plains Smoothbarked Apple Woodland (Map Unit 30) and 6.0 of the 12 listed positive 

diagnostic species for Coastal Foothills Spotted Gum - Ironbark Forest (Map Unit 15).  

The most frequently recorded canopy tree species were Corymbia maculata (Spotted Gum) and 

Eucalyptus acmenoides (White Mahogany),  E. paniculata (Grey Ironbark) was also common. 

Based on the canopy tree species for each map unit, most of the vegetation recorded in both the 

Northern and Southern Extensions appears to better fit Coastal Foothills Spotted Gum – 

Ironbark Forest (Map unit 15) than Coastal Plains Smoothbarked Apple Woodland (Map unit 

30): 

  

Northern extension 

 

Canopy tree species 
2002 2008 

T1 T2 T5 T6 T7 T8 T11 Q1 Q2 Q3 Q4 

Map Unit 15            

Positive species            

Corymbia maculata   3 3 1 2 3 3 3 2 3 2 3 

Eucalyptus umbra       3       

Uninformative species            

Angophora costata          2    

Eucalyptus acmenoides   2 3 2 3 2 3 3 4 4 2 4 

Eucalyptus punctata          1    

Eucalyptus fibrosa          1    

Eucalyptus globoidea      3        

Eucalyptus paniculata   3 2 2 1  2 1  4 3 4 

Map Unit 30            

Positive species            

Angophora costata          2    

Corymbia gummifera     2       2  

Eucalyptus umbra       3       

Uninformative species            

Eucalyptus piperita          2    

Eucalyptus punctata          1    

Corymbia maculata   3 3 1 2 3 3 3 2 3 2 3 

 



METROMIX PTY LTD SPECIALIST CONSULTANT STUDIES 

Teralba Quarry Extensions Part 4:  Flora Assessment 

Report No. 559/13 Appendix 4 

A4-16  
 

Southern extension 

 

Canopy tree species 
2002 2008 

T10 T14 T15 T17 T18 T19 T20 T21 T23 T24 Q5 Q6 Q7 Q8 

Map Unit 15               

Positive species               

Corymbia maculata   1 3 3 2   1     3 3 4 4 2 4 

Eucalyptus umbra   3 1       3 2 2 2           

Uninformative species               

Angophora costata   2         2 3 3     2   1   

Eucalyptus acmenoides     3 3 1   3   3 3 3 4 4 4  

Eucalyptus punctata   3 1 2     1 2 3 2 1 2   2 1 

Eucalyptus fibrosa               2               

Eucalyptus globoidea   3         2 2 1     2       

Eucalyptus paniculata   1 3 3         2 1 1   2 1   

Map Unit 30               

Positive species               

Angophora costata   2         2 3 3     2   1   

Corymbia gummifera   2         1                 

Eucalyptus umbra   3 1       3 2 2 2           

Uninformative species               

Eucalyptus punctata   3 1 2     1 2 3 2 1 2   2 1 

Eucalyptus resinifera  2                           

Corymbia maculata   1 3 3 2   1     3 3 4 4 2 4 

 

 

5.0 REHABILITATION AREAS  

The rehabilitation areas are located in the east of the lease (Figure A). The constructed landform 

on this highly erodible soil was internally draining with a depression formed in the centre of the 

rehabilitation area. In the early years post placement, the depression tended to support wetland 

species and with time as the native vegetation are establishing. The vegetation of the depression 

is expected to be similar to that on the free draining slopes and gullies of the surrounding 

bushland. The rehabilitation was achieved by respreading subsoil, topsoil and biomass cleared 

for the quarry operation. The vegetation cleared was survey by Clements and Rodd (1995). 

Transect R1 was located in an area that has been rehabilitated since 1995 and was 90 m in 

length (data collected from nine 10 m x 10 m quadrats). Transect R2 was located in an area that 

has been rehabilitated since 1998/99 and was 80 m in length (eight quadrats). 

A total of 136 species (100 native and 36 exotic) were recorded from two transects (R1 and R2) 

and two spot locations (RA and RB) in the rehabilitation areas in September 2002.  

There were 67 species recorded in Transect R1, including 10 exotics. Among the most 

commonly occurring local natives were the main canopy tree species of the open-forest 

recorded in the Northern and Southern extensions; Eucalyptus acmenoides (White Mahogany) 
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up to 14 m in height and Corymbia maculata up to 14 m in height. The maximum tree height 

per quadrat ranged from 5 m to 14 m, with an average maximum height of 9.3 m. The number 

of individuals of canopy tree species per 10 m x 10 m quadrat ranged from two to 16, with an 

average of 7.  

The most frequently recorded native grasses were Microlaena stipoides and Entolasia stricta. 

As Transect R1 also included part of the constructed wetland native wetland species such as 

Gahnia clarkei and Juncus usitatus were recorded. 

Of the exotic species, Ageratina adenophora (Crofton Weed) was recorded as juveniles and 

Andropogon virginicus (Whisky Grass) was recorded in only 4 of the 9 quadrats, in areas where 

the canopy is developing. 

In Transect R2, 103 species were recorded with 79 natives and 24 exotics. The dominant tree 

canopy species Eucalyptus acmenoides was recorded in 6 of the 8 quadrats. Corymbia 

maculata, Eucalyptus saligna, E. umbra, E. punctata and E. paniculata were less frequently 

recorded. The maximum tree height per quadrat ranged from 6 m to 16 m, with an average 

maximum height of 7.4 m. The number of individuals of canopy tree species per 10 m x 10 m 

quadrat ranged from two to 16, with an average of 10.5.  

The most frequently occurring native species were the grasses Themeda australis and Entolasia 

stricta (recorded in all quadrats). In this early phase of natural regeneration, Andropogon 

virginicus was recorded in 7 of the 8 quadrats. 

The survey data of the rehabilitation areas indicates that the species diversity is similar to 

existing stands of natural vegetation surveyed in the extension areas, and that the structure of 

the rehabilitated vegetation is approaching that of the undisturbed open forest. Based on 

observations of ant activities, lack of rabbit burrows, bird movements and wallaby droppings, 

the rehabilitation areas are providing native fauna habitat and functioning as a natural 

ecosystem. 

The success of the rehabilitation program is related to: 

 ongoing weed removal which reduces competition, hence aiding in germination and 

establishing the native species; 

 the transfer of biomass including large logs, branches and fine twigs which provide 

shade for the emerging seedlings; 

 the transfer and placement of topsoil and biomass providing food and habitat for the 

active soil flora and fauna, resulting in nutrients for the native vegetation, as well as 

plant seed and other propagules; 

 the depth of subsoil providing the natural medium for native plant roots; 

 the climatic conditions (see section 2.1), with an average rainfall of about 1000 mm and 

mild temperature throughout the year. 

Re-inspection of the rehabilitation areas in 2008 found that the open-forest is continuing to 

regenerate. Two clumps of the Vulnerable species Tetratheca juncea were found in the 1998 

and 1999 rehabilitation area, in the vicinity of Transect R2.  
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6 CONSERVATION SIGNIFICANCE 

The conservation significance of the communities and species recorded on the Site were 

assessed at a National level against the schedules of the Commonwealth Environment 

Protection and Biodiversity Conservation Act 1999 (EP&BC Act) and at a State level against 

the schedules of the Threatened Species Conservation Act 1995 (TSC Act).  

6.1 Communities 

6.1.2 National 

 

A search of the EPBC Act online database using the Protected Matters Search Tool 

(www.environment.gov.au/epbc accessed on 13 January 2009) found one ecological 

community possibly occurring within a 5 km radius of the Site: 

 

Community Habitat Likely to occur on the Site? 

White Box-Yellow Box-

Blakely’s Gum Grassy 

Woodland and derived Native 

Grassland 

Occurs in areas where rainfall 

is between 400 and 1200 mm 

per annum, on moderate to 

highly fertile soils at altitudes 

of 170 to 1200 m on the 

tablelands and western slopes of 

NSW 

No. The altitude of the lease 

is less than 100 m. It is not on 
the tablelands and western slopes 

of NSW. The record of this 

community for the Lake 

Macquarie region is surely an 

error of the above database. 

 

6.1.3 State 

Lake Macquarie City Council (2008) list 13 endangered ecological communities listed under 

the TSC Act that are known or likely to occur in Lake Macquarie LGA: 

 

Community Habitat Likely to occur 
on the Site? 

Sydney Freshwater Wetlands 

in the Sydney Basin 

Bioregion 

Occurs on sand dunes and low-nutrient 

sandplains along coastal areas in the Sydney 

Basin bioregion 

No 

Swamp oak floodplain forest 

of the NSW North Coast, 

Sydney Basin and South East 

Corner bioregions 

Associated with grey-black clay-loams and 

sandy loams, where the groundwater is saline 

or sub-saline, associated with coastal 

floodplains. 

No 

Freshwater wetlands on 

coastal floodplains of the 

NSW North Coast, Sydney 

Basin and South East Corner 

bioregions 

Associated with periodic or semi-permanent 

inundation by freshwater, although there may 

be minor saline influence in some wetlands 

No 

River-Flat Eucalypt Forest on 

Coastal Floodplains of the 

Associated with silts, clay-loams and sandy 

loams, on periodically inundated alluvial 

No 

http://www.environment.gov.au/epbc
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Community Habitat Likely to occur 

on the Site? 

NSW North Coast, Sydney 

Basin and South East Corner 

bioregions 

flats, drainage lines and river terraces 

associated with coastal floodplains. 

Swamp sclerophyll forest on 

coastal floodplains of the 

NSW North Coast, Sydney 

Basin and South East Corner 

bioregions 

Associated with humic clay loams and sandy 

loams, on waterlogged or periodically 

inundated alluvial flats and drainage lines 

associated with coastal floodplains 

No 

Duffys Forest ecological 

community in the Sydney 

Basin Bioregion 

Occurs on the ridgetops, plateaus, upper 

slopes and occasionally mid slopes on 

Hawkesbury sandstone geology, typically in 

association with laterite soils and soils 

derived from shale and laminite lenses. 

No 

Quorrobolong Scribbly Gum 

Woodland in the Sydney 

Basin Bioregion 

Occurring on a residual sand deposit 

overlying the Permian clay sediments in the 

Hunter Valley, in Cessnock. 

No 

Hunter Lowland Redgum 

Forest in the Sydney Basin 

and NSW North Coast 

Bioregions 

Found on gentle slopes arising from 

depressions and drainage flats on Permian 

sediments of the Hunter Valley floor. 

Occurring in Maitland, Cessnock, Port 

Stephens, Muswellbrook and Singleton. 

No 

Littoral Rainforest in the 

NSW North Coast, Sydney 

Basin and South East Corner 

Bioregions 

Occurs on both sand dunes and on soils 

derived from underlying rocks. Most stands 

of Littoral Rainforest occur within 2 km of 

the sea, but may occasionally be found 

further inland, but within reach of maritime 

influence. 

No 

Coastal Saltmarsh in the NSW 

North Coast, Sydney Basin 

and South East Corner 

Bioregions 

Occurring in the intertidal zone on the shores 

of estuaries and lagoons 

No 

Lower Hunter Spotted Gum - 

Ironbark Forest in the Sydney 

Basin Bioregion 

Occurs principally on Permian geology in the 

central to lower Hunter Valley. Restricted to 

a range of approximately 65 km by 35 km 

centred on the Cessnock - Beresfield area in 

the Central and Lower Hunter Valley 

No 

Themeda grassland on 

seacliffs and coastal 

headlands in the NSW North 

Coast, Sydney Basin and 

South East Corner bioregions 

On seacliffs and coastal headlands No 

Lowland rainforest on 

floodplain in the NSW North 

Coast Bioregion 

Floodplains in the New South Wales North 

Coast bioregion. 

No 

 

In addition to the 13 listed communities, Lower Hunter Valley Dry Rainforest in the Sydney 

Basin and North Coast Bioregions was gazetted as a Vulnerable ecological community on 4 
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July 2008. This community typically occurs on Carboniferous sediments of the Barrington 

footslopes in the Hunter Valley, and is not likely to occur on the Site.  

Lake Macquarie City Council (2008) lists the corresponding LHCCREMS community for each 

endangered ecological community (Appendix 4).  

6.2 Species 

6.2.1 National 

A search of the EPBC Act online database using the Protected Matters Search Tool 

(www.environment.gov.au/epbc accessed on 13 January 2009) found six plant species of 

national significance occurring within a 5 km radius of the Site: 

 

Species Status Description Habitat 

Angophora inopina V Tree to 8 m high, often 

multistemmed; bark persistent, 

grey, short fibrous. 

In open woodland with a 

dense shrub understorey on 

deep white sandy soils over 

sandstone. 

Cryptostylis 

hunteriana 

V Saprophytic terrestrial 

herb. 

Grows in deep swamp-

heath on sandy soils, 

chiefly in coastal districts. 

Grevillea parviflora 

subsp. parviflora 

V Low open to erect shrub 

0.3–1 m tall 

Grows in heathy 

associations or shrubby 

woodland, in sandy or light 

clay soils usually over 

shale substrates. 

Rhizanthella slateri E Saprophytic herb with 

fleshy underground stem, 

with prominent, fleshy, 

overlapping bracts. 

Grows in sclerophyll forest 

in shallow to deep loams. 

Syzygium 

paniculatum 

V Shrub or small tree with 

flaky bark. 

Grows in subtropical and 

littoral rainforest on sandy 

soils or stabilized dunes 

near the sea. 

Tetratheca juncea V Prostrate shrub with stems 

to 1 m long. 

Grows in sandy, 

occasionally swampy heath 

and in dry sclerophyll 

forest; chiefly in coastal 

districts from Bulahdelah 

to Lake Macquarie. 

Note: ‘Description’ and ‘Habitat’ details from Harden (1990-1993, 2002) and Harden and 

Murray (2000). V = Vulnerable, E = Endangered. 

 

One of the listed species, Tetratheca juncea, was recorded in the Southern Extension. This 

species was recorded in Quadrat 5 and during the targeted species search. 

 

http://www.environment.gov.au/epbc
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6.2.1.1 Tetratheca juncea 

Tetratheca juncea is a low, sprawling shrub growing in clumps of single or multiple stems; 

flowers have four petals and range in colour from white through to pink or dark purple. Stems 

are usually leafless with two to three narrow wings, and 30 to 60 cm long branching from a 

woody rootstock (NPWS 2005).  

 

In the Species Profile for T. juncea (NPWS 2005), it is stated that (Appendix 5): 

The species is confined to the northern portion of the Sydney basin bioregion and the 

southern portion of the north coast bioregion. Within these regions the species is known 

from the local government areas (LGAs) of Wyong, Lake Macquarie, Newcastle, Port 

Stephens, Great Lakes and Cessnock. Herbarium records indicate that a disjunct 

population of T. juncea once existed in Sydney’s inner western and southern suburbs. 

There are no historic records of T. juncea between Sydney and North Wyong. 

In the Lake Macquarie Conservation Management Plan for Tetratheca juncea, Payne (2001) 

undertook a census of 239 sites of known or predicted T. juncea habitat, primarily in the Lake 

Macquarie and Wyong LGAs, with some detail from the Great Lakes and Cessnock LGAs. 

According to Payne (2001), a total of 162 sub-populations occur within the Lake Macquarie 

LGA, and most of these sub-populations are small with 0-20 clumps of T. juncea. Two sub-

populations were mapped within the Project Site, numbers 201 and 202 (Figure A7 of Payne 

2001). No further details are provided on sub-populations 201 and 202. Payne divided the total 

distributional range of T. juncea into four quadrants. The Project Site is located within the 

northwest quadrant. Payne states that this quadrant “is the area which mainly requires 

conservation of the species”. At the time of writing, 1.78% of Tetratheca juncea clumps in the 

northwest quadrant were held in conservation reserves; Payne recommended that to achieve 

conservation objectives, sites held in State Forests and additional sites on Newstan Colliery 

Land would need to be considered for reservation (Payne 2001). 

 
Tetratheca juncea was first recorded on the Site during the September 2002 flora survey. This species was 

recorded in Transect T16 near the southern boundary of the Southern Extension, and in T19 and Spot location C in 

the west of the Southern Extension (Figure D). The following year, in September 2003, a targeted search for 

Tetratheca juncea conducted on the Site. During this search a total of 94 clumps were recorded within and south of 

the Southern Extension, distributed across five populations (Figure E). 

 

Targeted searches for Tetratheca juncea conducted in November and December 2008 recorded 

a total of 124 clumps within the Southern Extension, distributed across five populations (Figure 

D). Three of these populations had been previously identified in September 2002 and 

September 2003 and two were new recorded populations within the Southern Extension. An 

additional population, consisting of two plants was recorded with the rehabilitation area to the 

east (Figure D).  
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Subpopulation 

No.  

Status No. clumps 

recorded in 2002 

No. clumps 

recorded in 2008 

1 Relocated 49 39 

2 Relocated 37 64 

3 Relocated 5 2 

4 Not relocated 1 0 

5 Not relocated 2 0 

6 New population - 4 

7 New population - 15 

8 New population in 

rehabilitation area 

- 2 

Total  94 126 

 

The GPS locations of the populations of T. juncea recorded in the Southern Extension area are 

presented in Table 5. 

During the first targeted search for Tetratheca juncea in November 2008 all located clumps (all 

flowering) were tagged. During the second targeted search for T. juncea in December 2008, 

five weeks later 54, of the tagged clumps (76%) were still flowering, while the remainder 

(24%) were not. In December 2008 an additional 42 new untagged clumps were recorded, 40 of 

these clumps were flowering.  

In December 2008 two flowering Tetratheca juncea clumps were recorded in the east of the 

rehabilitation area (Figure D). This population appears to have germinated after the 2002 fire. 

6.2.2 State 

 

Lake Macquarie City Council (2008) lists 17 threatened plant species on the TSC Act that are 

known or likely to occur in Lake Macquarie LGA: 

 

Species Status Description Habitat 

Angophora 

inopina 

V Tree to 8 m high, often 

multistemmed; bark 

persistent, grey, short 

fibrous. 

In open woodland with a dense 

shrub understorey on deep white 

sandy soils over sandstone. 

Callistemon 

linearifolius 

V Shrub c. 3-4 m high. Grows in dry sclerophyll forest on 

the coast and adjacent ranges. 

Cryptostylis 

hunteriana 

V Saprophytic terrestrial 

herb. 

Grows in deep swamp-heath on 

sandy soils, chiefly in coastal 

districts. 

Diuris praecox V Terrestrial herb Grows in sclerophyll forest of 

coastal and near-coastal districts; 

from Ourimbah to Nelson Bay. 

Eucalyptus 

camfieldii 

V Tree or mallee to 10 m 

high, but often less 

Rare and localized, in coastal shrub 

heath on sandy soils on sandstone, 

often of restricted drainage; from 

Gosford to Royal N.P. 
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Species Status Description Habitat 

Genoplesium 

baueri 

V Terrestrial herb 6–15 cm 

high 

Grows in sparse sclerophyll forest 

and moss gardens over sandstone; 

from the Hunter Valley to Nowra 

district. 

Grevillea 

parviflora subsp. 

parviflora 

V Low open to erect shrub 

0.3–1 m tall 

Grows in heathy associations or 

shrubby woodland, in sandy or light 

clay soils usually over shale 

substrates. 

Maundia 

triglochinoides 

V Perennial with rhizomes 

c. 5 mm thick and 

emergent tufts of leaves 

arising along their 

length. 

Grows in swamps or shallow 

freshwater on heavy clay; north 

from southern Sydney. 

Melaleuca 

biconvexa 

V Shrub or small tree to 10 

m high with papery bark 

Grows in damp places, often near 

streams; coastal districts and 

adjacent tablelands from Jervis Bay 

north to the Port Macquarie district. 

Prostanthera 

densa 

V Erect, often compact 

shrub 0.5–2 m high 

Grows in sclerophyll forest and 

shrubland, on coastal headlands and 

near-coastal ranges, on sandstone; 

from Nelson Bay to Beecroft 

Peninsula. 

Pultenaea 

maritima 

V prostrate shrub, mat 

forming 

North from the Newcastle area, 

mainly in grasslands along the 

coast 

Rhizanthella 

slateri 

V Terrestrial saprophytic 

herb with fleshy 

underground stem to 15 

cm long 

Grows in sclerophyll forest in 

shallow to deep loams. Collections 

tend to be accidental and it is not 

possible to determine distribution 

accurately; recorded for the Blue 

Mtns, also Bulahdelah south to 

Dharug N.P. 

Rutidosis 

heterogama 

V Perennial herb, stems 

decumbent or erect and 

to 30 cm high from a 

woody base 

Grows mostly in heath, often along 

disturbed roadsides; chiefly in 

coastal districts from Maclean to 

the Hunter Valley, and inland to 

Torrington, rare. 

Syzygium 

paniculatum 

V Shrub or small tree with 

flaky bark. 

Grows in subtropical and littoral 

rainforest on sandy soils or 

stabilized dunes near the sea. 

Tetratheca 

juncea 

V Prostrate shrub with 

stems to 1 m long. 

Grows in sandy , occasionally 

swampy heath and in dry 

sclerophyll forest; chiefly in coastal 

districts from Bulahdelah to Lake 

Macquarie. 

Tetratheca 

glandulosa 

V Spreading shrub, usually 

to 20 cm high 

Grows in sandy or rocky heath or 

scrub, from Mangrove Mtn to the 

Blue Mtns and Sydney. 
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Species Status Description Habitat 

Thesium australe V Erect perennial herb to 

40 cm high 

Grows in grassland or woodland, 

often in damp sites; widespread but 

rare and possibly endangered. 

Note: ‘Description’ and ‘Habitat’ details from Harden (1990-1993, 2002) and Harden and 

Murray (2000). V = Vulnerable. 

 

One of the listed species, Tetratheca juncea, was recorded on the Southern Extension area and 

in the rehabilitation area. 

 

6.2.3      Regional 

Benson (1986) lists 50 plant species from Gosford and Lake Macquarie area, (with a northern 

limit near Awaba 4 km south of the Site and a southern limit to Macmasters Beach, Gosford). 

These species are considered as “either rare or threatened, or of significance in terms of 

geographic distribution, or localized population disjunct from other occurrences.” (Benson 

1986). Tetratheca juncea was the only species recorded on the Site in 2008 included on this list. 

NPWS (2003) lists 28 plant species as rare, vulnerable or “poorly known but suspected as any 

of the above [rare, endangered or vulnerable]” in the LHCCREMS study area. Of these species, 

Macrozamia flexuosa and Tetratheca juncea were recorded in the current flora survey.  

Macrozamia flexuosa was recorded from Quadrats 6 and 7 on the south facing slope of the 

Southern Extension. 

Lake Macquarie City Council (2008) lists five ROTAP (Rare or Threatened Plant Species) 

known to occur in the Lake Macquarie LGA: 

 
Species ROTAP 

code 

Description Habitat 

Callistemon shiressii 3RC- Shrub or small 

tree, 1.5–12 m 

high 

Grows on shale ridges, in moist 

eucalypt forest and rainforest 

gullies, occasionally along 

riverbanks; chiefly from Colo R. 

to Gosford district, also Howes 

Valley to Bulga district. 

Eucalyptus fergusonii 

subsp. fergusonii 

3KC- Tree to 25 m 

high 

Scattered and sporadic, in wet 

sclerophyll forest or woodland 

on sandy soils; Bulahdelah to 

Morisset. 

Gonocarpus salsoloides 3RCa Erect or 

ascending, 

much-branched 

perennial herb to 

40 cm high 

In swampy areas on sand, 

uncommon; coastal districts 

from Port Macquarie to Royal 

N.P. 

Typhonium eliosurum 3RC- Perennial herb, 
deciduous 

Rare, chiefly from Wyong to 

Nowra district, also recorded for 

Bulahdelah. Grows on rainforest 

margins and along creek banks. 
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Macrozamia pauli-

guilielmi subsp. flexuosa 

(now M. flexuosa) 

2K  Scattered in sclerophyll forests 

on siliceous soils from 

Bulahdelah to Lake Macquarie. 

 

It is stated in City of Lake Macquarie (2008) that Macrozamia pauli-guilielmi subsp. flexuosa is 

listed as endangered under the EPBC Act. This is not the case. Macrozamia flexuosa was 

originally described as a species by Moore (1884), but was subsequently reduced to the status 

of subspecies, as Macrozamia pauli-guilielmi subsp. flexuosa, by Johnson (1959). Macrozamia 

flexuosa was again recognised as a separate species by Hill (1998). 

 

Macrozamia pauli-guilielmi, sensu stricto, is listed as endangered under the EPBC Act. This 

species is restricted to Southern Queensland, in the Burnett, Darling Downs and western 

Moreton districts (plantnet.rbgsyd.nsw.gov.au/PlantNet/cycad). But the New South Wales 

species M. flexuosa is not listed either under the EPBC Act or the NSW TSC Act. 

 

Macrozamia flexuosa was recorded in the Southern Extension in Transects 10, 15, 16 and 24 in 

the 2002 survey and in Quadrats 6 and 7 in the 2008 survey and in the Northern Extension in 

Transects 2 and 5 in the 2002 survey.  

7 NOXIOUS WEEDS 

 

The NSW Department of Primary Industries list of Noxious weed declarations  

(www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed accessed 6 February 2009) 

identifies 92 noxious weeds for Lake Macquarie City Council (Appendix 6). Three of the 36 

exotic species recorded in the Northern and Southern extension areas in 2002 and 2008 are 

declared noxious weeds in the Lake Macquarie LGA, namely: 

 
Botanical name Common name Class Sampling locations 

2002 2008 

Ageratina adenophora Crofton Weed 4 Transects 1, 2, 5, 8, 18 Quadrats 1, 3 

Cortaderia selloana Pampas Grass 4 Transect 18  

Lantana camara Lantana 5 Transects 1, 5, 6, 11, 

14, 19, 20, 21 

Quadrats 3, 6, 8 

 

The legal requirements for Control Class 4 weeds are: 

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 legal requirements for Control Class 5 weeds are: 
The requirements in the Noxious Weeds Act 1993 for a notifiable weed must be 
complied with. 
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Figure A 
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Figure B 
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Figure C 
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Figure D 
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Figure E 
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