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Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) (s266B) 

Approved Conservation Advice (including listing advice) for the 

Natural Temperate Grassland of the South Eastern Highlands (EC 152) 

 

1. The Threatened Species Scientific Committee (the Committee) was established under the 

EPBC Act and has obligations to present advice to the Minister for the Environment (the 

Minister) in relation to the listing and conservation of threatened ecological communities, 

including under sections 189, 194N and 266B of the EPBC Act. 

2. The Committee provided its advice on the Natural Temperate Grassland of the South 

Eastern Highlands ecological community to the Minister as a draft of this approved 

conservation advice. In 2016, the Minister accepted the Committee’s advice, adopting this 

document as the approved conservation advice. 

3. The Minister amended the list of threatened ecological communities under section 184 of the 

EPBC Act to include the Natural Temperate Grassland of the South Eastern Highlands 

ecological community in the critically endangered category. It is noted that the ecological 

community is not listed as threatened in New South Wales and Victoria at this time, but 

occurrences below 625m are listed as threatened in the Australian Capital Territory. 

4. The draft description for Natural Temperate Grassland of the South Eastern Highlands 

ecological community was made available for expert and public comment for a minimum of 

30 business days. The Committee and Minister had regard to all public and expert comment 

that was relevant to the consideration of the ecological community. 

5. This approved conservation advice has been developed based on the best available 

information at the time it was approved; this includes scientific literature, advice from 

consultations, and existing plans, records or management prescriptions for this ecological 

community.  

6. The Natural Temperate Grassland of the South Eastern Highlands ecological community 

came about as a result of a review of the Natural temperate grassland of the Southern 

Tablelands of NSW and the Australian Capital Territory (listed as endangered in 2000). This 

review was conducted to take account of new information, and to recognise a broader 

distribution than was acknowledged in the original listing.  

7. The Natural Temperate Grassland of the Southern Tablelands of NSW and the Australian 

Capital Territory was removed from the list of threatened ecological communities on 6 April 

2016, but is still relevant to EPBC Act Part 9 and Part 10 environment approvals made prior 

to that date. 
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Conservation objective: 

To mitigate the risk of extinction of the Natural Temperate Grassland of the South Eastern 

Highlands ecological community, and maintain its biodiversity and function, through the 

protections provided under the Environment Protection and Biodiversity Conservation Act 

1999 and through the implementation of priority conservation actions (see section 4, below). 

 

 

1. DESCRIPTION OF THE ECOLOGICAL COMMUNITY 

The ecological community is a natural temperate grassland, typically dominated by perennial 

tussock grasses, and predominantly occurring on plains of the south eastern highlands.  

1.1 Name of the ecological community 

The Natural Temperate Grassland of the South Eastern Highlands (NTG–SEH) ecological 

community came about as a result of a review of the Natural Temperate Grassland of the 

Southern Tablelands of NSW and the Australian Capital Territory. This review was conducted to 

take account of new information, and to recognise a broader distribution than was acknowledged 

in the original listing. 

The name recognises that the ecological community predominantly occurs in the South Eastern 

Highlands (SEH) (Interim Biogeographical Regionalisation of Australia (IBRA) version 7). 

Although some occurrences also occur in areas immediately adjacent to the boundary of the 

South Eastern Highlands bioregion. 

1.2 Location and physical environment 

Natural Temperate Grassland of the South Eastern Highlands (NTG–SEH) occurs at altitudes 

up to approximately 1200 m in and around the South Eastern Highlands. It can also occur as 

low as 250 m in some parts of its distribution (Costin, 1954; Rehwinkel, 1997; Environment 

ACT, 2005; SEWPAC, 2012a; NSW grassy ecosystems database).  

The ecological community occurs on a wide range of topographic positions and on soils 

derived from a variety of substrates, including granites, basalts, sediments, colluvium and 

alluvium (Benson, 1994; Keith, 2004; Rehwinkel, 2007; Armstrong et al., 2013). 

In the SEH, patches of NTG–SEH are scattered widely in the Monaro region, occurring on the 

basalt plateaux of the Monaro Plains and in frost hollows and adjacent footslopes in the 

surrounding hills (Costin, 1954; Benson, 1994). NTG–SEH also occurs on the Canberra 

(Limestone), Bungendore, Gundary and Yass plains that are subject to cold air drainage 

(Rehwinkel, 1997; Environment ACT, 2005). Smaller areas of NTG–SEH also occur on 

various substrates and topographical locations throughout its range, such as frost hollows, low-

lying flats and drainage depressions, from Crookwell to the upper Shoalhaven River and in the 

Boorowa and Yass regions and in the Tumut, Tumbarumba and Khancoban regions 

(Rehwinkel, 1997; Environment ACT, 2005; Baines, 2008). NTG–SEH also occurs on exposed 

west- or north-facing hills throughout its range (NSW grassy ecosystems database). Rehwinkel 

(NSW grassy ecosystems database) and Baines (2008) identified NTG–SEH on basalt plateaux 

in the Oberon, Taralga and Crookwell areas. Natural grasslands were known from the Bathurst 

region (Keith, 2004), where small remnants of the ecological community have recently been 

recorded in frost hollows and on valley floors and adjacent footslopes (NSW grassy ecosystems 

database). Several NTG–SEH remnants have also been identified on basalt terrain in the 

Orange area (NSW grassy ecosystems database). A sub-type of the ecological community 

develops on the dry plains resulting from long-term drying due to drought of the ephemeral 

wetlands on Lake George, Lake Bathurst and Rowes Lagoon (Armstrong et al., 2013).  
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Several sites of the ecological community have been identified in the East Gippsland part of the 

South Eastern Highlands Bioregion in Victoria (Department of Sustainability and Environment, 

2005a; 2005b), and other isolated remnants occur in Victoria, particularly in parts of the South 

Eastern Highlands Bioregion to the west of the Victorian Alps. 

1.3 Vegetation 

Natural Temperate Grassland of the South Eastern Highlands is a naturally treeless or sparsely 

treed community characterised by a dominance of native perennial tussock grasses, the tallest 

stratum of which is typically up to 1.0 m in height, when present (Environment ACT, 2005). 

There is usually a second, lower stratum of shorter perennial and annual grasses and forbs 

growing between the taller tussocks, and there may be a third discontinuous stratum of even 

smaller forbs, grasses and cryptogams (Environment ACT, 2005). Sedges and rushes may also 

occur (Benson, 1994; Environment ACT, 2005; SEWPAC, 2012a), particularly in seasonally 

wet areas. NTG–SEH may contain a tree and shrub stratum, with up to 10% projective foliage 

cover of each being present (Environment ACT, 2005).  

Variation in the composition and structure of the ecological community occurs as a result of 

intrinsic site factors (e.g. drainage patterns, soil characteristics) and agricultural practices 

applied since European settlement (Benson, 1994, Sharp, 1997; Armstrong et al., 2013). This 

variation has recently been classified into eight different vegetation types (termed associations) 

(Armstrong et al., 2013) (Table 1).  

Table 1. Grassland vegetation associations of the NTG–SEH ecological community (Armstrong et 

al., 2013). Note: these associations have only been defined for the South Eastern Highlands occurrences 

in NSW and the ACT, but areas of the ecological community in Victoria are also likely to match the 

description of some of these associations. 

1: Sub-montane Moist Tussock Grassland of the South Eastern Highlands Bioregion 

2: River Tussock – Kangaroo Grass – Rush Wet Tussock Grassland of Footslopes, Drainage 

Lines and Flats of the South Eastern Highlands Bioregion 

3: Wallaby-grass – Kangaroo Grass – Rush tussock grassland of seasonally wet sites of the 

South Eastern Highlands Bioregion 

4: Lacustrine Grass – Forbland of the South Eastern Highlands Bioregion 

5: Wallaby-grass – Tall Speargrass – Common Everlasting Tussock Grassland of the South 

Eastern Highlands Bioregion 

6: Dry Tussock Grassland of the Monaro in the South Eastern Highlands Bioregion 

7: Kangaroo Grass – Wallaby-grass – Snow-grass Moist Tussock Grassland of the South 

Eastern Highlands Bioregion 

8: Kangaroo Grass – Purple Wire-grass – Wattle Mat-rush dry tussock grassland in the 

Southern Tablelands region of the South Eastern Highlands Bioregion 
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Dominant grasses 

The major dominant or co-dominant grass species in NTG–SEH are: Themeda triandra syn. 

T. australis (kangaroo grass
1
), Poa sieberiana (snowgrass), Poa labillardierei (river tussock 

grass), Austrostipa bigeniculata (kneed speargrass), Austrostipa scabra (slender speargrass), 

Bothriochloa macra (red grass), various Rytidosperma species syn. Austrodanthonia species 

(wallaby grasses) and Lachnagrostis spp. (blowngrasses).  

Other grasses that commonly occur, and might form a dominant area within a patch, include 

Aristida spp.(wiregrasses), Austrostipa densiflora (fox-tail speargrass), Dichelachne spp. 

(plumegrasses), indigenous Eragrostis spp. (lovegrasses) and Poa meionectes (fine-leaf 

tussock-grass, short snowgrass) (Rehwinkel, 2007; Armstrong et al., 2013). Other grasses that 

are frequently present, though seldom dominant, include Anthosachne scaber syn. Elymus 

scaber (common wheatgrass), Panicum effusum (hairy panic), Chloris truncata (windmill 

grass), and Enneapogon nigricans (nine-awned grass) (Environment ACT, 2005; Rehwinkel, 

2007; Rehwinkel, 2015).  

Dominance of grass species is related to the association present, which is defined by the 

biophysical habitat (Rehwinkel, 2007; Armstrong et al., 2013), and/or by disturbance history 

(Sharp and Shorthouse, 1996; Environment ACT, 2005). Large tussock grasses (e.g. Themeda, 

Poa) tend to dominate where grazing pressure is low, while low growing grasses tend to be 

more grazing-tolerant (e.g. Rytidosperma, Bothriochloa) (McIvor, 2002; McIntyre & Tongway, 

2005).  Changes in fertility will also change dominance, with a few species tolerating 

fertilisation (e.g. Microlaena stipoides, some Rytidosperma spp.).  Under conditions of very 

high fertility and grazing, exotic grasses tend to dominate and hence the grassland is effectively 

cleared (McIntyre, 2008).  

Other herbaceous species 

The dominant or co-dominant grasses occur in association with a range of other native 

herbaceous species, including many forbs and graminoids. Each of the associations listed in 

Table 1 contain a range of characteristic herbaceous species (Armstrong et al., 2013). Lists of 

native plant species typical of the various associations of NTG–SEH are in Armstrong et al. 

(2013). In sites that have experienced limited human disturbances, a range of daisies, lilies, 

orchids, peas and other forb species from many other families are retained. However, in 

disturbed sites, only a limited range of disturbance-tolerant native forb species remains (Sharp, 

1997; Rehwinkel, 2015; Armstrong et al., 2013).  

Forb species that are more frequently dominant or co-dominant with the grasses include 

Acaena ovina (sheep's burr), Asperula spp (woodruffs), Chrysocephalum apiculatum (common 

everlasting, yellow buttons), Convolvulus spp. (bindweed), Euchiton spp. (cudweeds), 

Leptorhynchos squamatus (scaly buttons), Lomandra spp. (mat-rushes), Plantago varia 

(variable plantain) and Vittadinia muelleri (narrow-leaf New Holland daisy).  

Other forb genera include Brachyscome, Dichondra, Erodium, Eryngium, Geranium, Glycine, 

Goodenia, Helichrysum, Microtis, Pimelea, Rumex, Solenogyne, Stackhousia, and 

Wahlenbergia. 

In most of the vegetation associations some sedges (e.g. Carex spp.) and rushes (Juncus spp.) 

occur in small numbers and have low cover. However, in some associations, various rushes and 

the sedge Carex appressa (tussock sedge) may occur as co-dominants along with the dominant 

                                                 
1
 Scientific and common names are from Lepschi B.J., Mallinson D.J. and Cargill D.C. (editors), 2012. Census of 

the Vascular Plants, Hornworts and Liverworts of the Australian Capital Territory Version 3.0. 

http://www.anbg.gov.au/cpbr/ACT-census/ 
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grasses, or may be dominant (Rehwinkel, 2007; Armstrong et al., 2013). The dryland-

specialised C. bichenoviana (plains sedge) may also dominate or co-dominate in some 

associations and C. inversa (knob sedge) or C. breviculmis (short-stemmed sedge) also 

commonly occur in dry sites.  

Woody species 

In some cases, one or more tree, shrub or sub-shrub species may be present, either as isolated 

individuals or in small stands, with projective foliage cover less than 10% in each layer 

(Environment ACT, 2005; Rehwinkel, 2007; Rehwinkel, 2015). The tree species most 

commonly found in NTG–SEH are typically those present in adjacent woodland communities 

and include Eucalyptus melliodora (yellow box), E. blakelyi (Blakely’s red gum), E. rubida 

(candlebark), E. bridgesiana (apple box), E  pauciflora (snow gum), E. viminalis (ribbon gum), 

E. aggregata (black gum), E. dalrympleana (mountain gum), E. ovata (swamp gum), 

E. stellulata (black sallee), Acacia dealbata (silver wattle) and A. melanoxylon (blackwood).  

Shrub species generally occur at low densities, but can be locally abundant. Those shrub and 

sub-shrub species most commonly found in NTG–SEH are Discaria pubescens (Australian 

anchor plant), Daviesia genistifolia (broom bitterpea), Cryptandra amara (pretty cryptandra), 

Melichrus urceolatus (urn heath), Brachyloma daphnoides (daphne heath), Lissanthe strigosa 

(peach heath), Mirbelia oxylobioides (mountain mirbelia), Melicytus sp. ‘Snowfields’ (gruggly 

bush), Hakea microcarpa (small-fruited hakea), Rubus parvifolius (native raspberry) and 

Bursaria spinosa (blackthorn) (Rehwinkel, 2007; Rehwinkel, 2015; Armstrong et al., 2013). 

Other features of the vegetation 

Flora species listed as threatened that occur in NTG–SEH are presented in Appendix A, 

Table A2. Many other species are rarely encountered, either because they are naturally rare, or 

have been reduced in occurrence as a result of disturbance (McIntyre, 1995), especially where 

there has been an increase in nutrient levels (Dorrough et al., 2008; Prober et al., 2009). 

Many of the characteristic plant species of NTG–SEH also frequently occur in other vegetation 

communities in the surrounding regions, particularly in the adjacent woodland and wetland 

communities and in wet and dry forest communities. 

The species composition of a site at any one time is influenced by the season of the year, 

previous or current rainfall or drought conditions and by the prior or on-going disturbances 

occurring at the site, particularly prior or current grazing regimes and the presence or absence 

of fertiliser application (Sharp and Shorthouse, 1996; Environment ACT, 2005; Prober et al., 

2009). The number of species and above-ground relative abundance of species may change 

with time since disturbance (Munnich et al., 1991). Many of the disturbance-sensitive species 

only occur in NTG–SEH sites that have had no or very little grazing, such as cemeteries and 

roadside reserves (Keith, 2004; Prober et al., 2009; NSW grassy ecosystems database).  



Conservation Advice approved 31 March 2016  Listing effective 6 April 2016 

Page 8 of 57 

 

1.4 Fauna 

The Natural Temperate Grassland of the South Eastern Highlands now exists largely as 

scattered remnants, many of which are small in size and are isolated from other areas of 

grassland, which may include either NTG–SEH or secondary grassland communities derived 

from related woodland communities (Environment ACT, 2005; Armstrong et al., 2013; NSW 

grassy ecosystems database). However, despite this, even small and isolated remnants provide 

habitat for a range of fauna species, some of which are restricted to NTG–SEH or to NTG–SEH 

and related grassy woodland communities. Fauna specialists of grassy ecosystems include 

Keyacris scurra (Key’s matchstick), Cooraboorama canberrae (Canberra raspy cricket), 

Synemon plana (golden sun moth), Aprasia parapulchella (pink-tailed worm-lizard), Delma 

impar (striped legless lizard), Tympanocryptis pinguicolla (grassland earless dragon) and Suta 

flagellum (little whip-snake) (Environment ACT, 2005).  

Populations of a number of other fauna species spend all or part of their time in NTG–SEH, 

including Crinia signifera (eastern common froglet), Limnodynastes tasmaniensis (spotted 

marsh frog), Pseudonaja textilis (brown snake), Tiliqua scincoides (eastern blue-tongue), 

Egernia cunninghami (Cunningham’s skink), Macropus giganteus (eastern grey kangaroo), 

Vombatus ursinus (common wombat), Coturnix ypsilophora (brown quail), C. pectoralis 

(stubble quail), Turnix velox (little button-quail), Vanellus tricolor (banded lapwing), Mirafra 

javanica (Australasian bushlark), Gymnorhina tibicen (Australian magpie), Anthus 

novaeseelandiae (Richard’s pipit), Cincloramphus cruralis (brown songlark), C. mathewsi 

(rufous songlark), Cisticola exilis (golden-headed cisticola), Epthianura albifrons (white-

fronted chat)  and Petroica phoenicius (flame robin) (NSW grassy ecosystems database).   

Locally extinct or rare grassland fauna species include Dromaius novaehollandiae (emu), Grus 

rubicunda (brolga), Ardeotis australis (Australian bustard), Perameles nasuta (long-nosed 

bandicoot), Antechinus spp. (antechinus species) and Bettongia spp. (rat-kangaroos) (Costin, 

1954). Fauna species found in NTG–SEH listed as threatened are presented in Appendix A, 

Table A2.  
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1.5 Key diagnostic characteristics and condition thresholds 

National listing focuses legal protection on remaining patches of the ecological community that 

are most functional, relatively natural (as defined by the ‘Description’) and in relatively good 

condition. Key diagnostic characteristics and condition thresholds assist in identifying a patch 

of the threatened ecological community, determine when the EPBC Act is likely to apply to the 

ecological community and to distinguish between patches of different quality.  

Condition thresholds provide guidance for when a patch of a threatened ecological community 

retains sufficient conservation values to be considered as a Matter of National Environmental 

Significance, as defined under the EPBC Act. Patches that do not meet the minimum condition 

thresholds are excluded from full national protection. This means that the referral, assessment 

and compliance provisions of the EPBC Act are focussed on the most valuable elements of the 

ecological community.  

The NTG–SEH has a number of local variants (termed ‘associations’, see Table 1, page 4) and 

may exhibit various degrees of disturbance and degradation. Natural variation and degree of 

degradation has been taken into account in developing the key diagnostic characteristics and 

condition thresholds. 

For EPBC Act referral, assessment and compliance purposes, the national ecological 

community is limited to patches that meet the following key diagnostic characteristics and 

condition thresholds: 

Note:  

 Assessments of a patch should initially be centred on the area of highest native floristic 

diversity (also see 1.5.3, Additional Considerations). 

 Consideration must be given to the timing of surveys and recent disturbance (also see 

footnote 2 and 1.5.3, Additional Considerations). 

 The minimum patch size for consideration as part of the listed ecological community is 

0.1 ha (e.g. 50 m x 20 m). 

 The surrounding context of a patch must also be taken into account when considering 

factors that add to the importance of a patch that meets the condition thresholds (see 1.6, 

Surrounding environment and national context). 

 The list of Indicator species and summary of the Floristic Value Score methodology, 

referred to in the Condition Thresholds, can be found on the Species Profiles and Threats 

(SPRAT) database, on the Department of the Environment’s website
4
. 

 A relevant expert (e.g. ecological consultant, local NRM or environment agency) may be 

useful to help identify the ecological community and its condition. 
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1.5.1 Step 1 Key diagnostic characteristics 

The key diagnostic characteristics presented here summarise the main features of the NTG–

SEH. These are intended to aid the identification of the ecological community, noting that a 

broader description is given in the other sections, above. 

The key diagnostic characteristics of this ecological community are: 

 Sites are generally confined to the South Eastern Highlands (sub-regions 6–16) (Interim 

Biogeographical Regionalisation of Australia (IBRA) version 7), though they also occur in 

the following bioregions in localities adjacent to the South Eastern Highlands Bioregion 

with similar ecological conditions: 

- NSW South Western Slopes, South East Corner and Sydney Basin Bioregions. There 

may be occurrences in the Australian Alps Bioregion (see below). 

- To be included in this listing, sites occurring outside the boundaries of the South 

Eastern Highlands bioregion need to share the other key diagnostic characteristics of 

NTG–SEH, and occur in those parts of adjacent bioregions that have similar habitat 

features (i.e. climate, soil and topographical locations) to those found within the 

adjacent South Eastern Highlands bioregion (i.e. generally within approximately 20 km, 

although further in some cases (e.g. Tarengo Travelling Stock Reserve near Boorowa, 

which is 32 km from the bioregion boundary)). 

 Sites typically occur at elevations between 350–1200 m above sea level, but may occur as 

low as 250 m, due to influences of local microclimate.  

- In the Australian Alps Bioregion, grasslands above approximately 1200 m are typically 

considered subalpine and alpine grasslands and are not included in this ecological 

community if they are dominated or co-dominated  by Australopyrum velutinum, 

Austrostipa nivicola, Poa costiniana, P. clivicola, P. fawcettiae, P. helmsii, P. hiemata, 

P. hookeri, P. phillipsiana, P. saxicola, Lachnogrostis meionectes or Rytidosperma 

nudiflora (dominated or co-dominated means these species account for more of the 

living ground cover than any other plant species). 

 Native grasses usually are dominant and include one or more of the following, depending 

on the association present:  

- The major dominant or co-dominant grass species in NTG–SEH are: Themeda triandra 

syn. T. australis (kangaroo grass), Poa sieberiana (snowgrass), Poa labillardierei (river 

tussock grass), Austrostipa bigeniculata (kneed speargrass), Austrostipa scabra (slender 

speargrass), Bothriochloa macra (red grass), various Rytidosperma species syn. 

Austrodanthonia species (wallaby grasses) and Lachnagrostis spp. (blowngrasses).  

- Other grasses that commonly occur, and might form a dominant area within a patch, 

include Aristida spp. (wiregrasses), Austrostipa densiflora (fox-tail speargrass), 

Dichelachne spp. (plumegrasses), indigenous Eragrostis spp. (lovegrasses) and Poa 

meionectes (fine-leaf tussock-grass, short snowgrass).  

- Other grasses that are frequently present, though seldom dominant, include 

Anthosachne scaber syn. Elymus scaber (common wheatgrass), Panicum effusum (hairy 

panic), Chloris truncata (windmill grass), and Enneapogon nigricans (nine-awned 

grass). 

 Native sedges may be dominant or co-dominant in some associations, typically Carex 

appressa (tussock sedge) or C. bichenoviana (plains sedge). 
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 Typically, a range of native forb species are present, or, in recently disturbed sites, 

components of the indigenous native species (including both existing plants and 

reproductive propagules in the soil e.g. soil seed banks) are present that are sufficient to re-

establish the characteristic native groundcover. Typical forb species for each of the defined 

associations are outlined in Armstrong et al. (2013). Species that are known to occur are 

also listed in Appendix A, Table A1; 

 A tree, shrub or sub-shrub layer may be present, with up to 10% projective foliage cover of 

each layer being present;  

 The area is not a derived or secondary grassland (i.e. a grassland derived from clearing of a 

woodland or forest community), as assessed by the following criteria:  

- There is no evidence of trees formerly occurring on the site in a density greater than that 

which would produce a 10% projective foliage cover (e.g. there are no stumps, 

regularly spaced depressions in the ground that were once occupied by tree stumps and 

that may or may not retain pieces of dead timber, or significant amounts of fallen 

timber, and/or there are no trees of woodland or forest tree species in a woodland or 

forest formation adjacent to or near the site, on similar topographical positions and 

geological substrates); if these signs are evident, then the site is likely to be a derived or 

secondary grassland. As a derived grassland, it may be part of another threatened 

ecological community that is listed nationally (EPBC Act) or under ACT, NSW or 

Victorian legislation. 

- Natural grasslands in some regions are restricted to frost hollows or on heavy soils, 

where trees will not usually persist. 

- Sites that are difficult to determine as natural or derived grassland should be considered 

to be part of NTG–SEH, if they otherwise meet the Description and Key Diagnostic 

Characteristics.  
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1.5.2 Step 2 Condition thresholds  

Although very degraded/modified patches are not protected as the ecological community listed 

under the EPBC Act, it is recognised that patches that do not meet the condition thresholds may 

still retain important natural values and may be critical to protecting those patches that meet 

minimum thresholds. They may also be protected through State/Territory and local laws or 

schemes. Therefore, these patches should not be excluded from recovery and other 

management actions. Suitable recovery and management actions may improve these patches to 

the point that they may be regarded as part of the ecological community fully protected under 

the EPBC Act. Management actions should, where feasible, also aim to restore patches to meet 

the High to Very High or Excellent quality condition thresholds outlined below. 

 

Moderate to High condition threshold category: 

‘A’ or ‘B’ are the minimum thresholds of the ecological community to be subject to the 

referral, assessment and compliance provisions of the EPBC Act. 

A: 

Note: Under this category, if patches are not applicable to the particular scenarios under 

‘A’, they can also be assessed against ‘B’. 

The patch is characterised by at least 50 % foliage cover of the ground of Themeda triandra.  

This is indicative of sites with little past disturbance. Often sites with a high cover of 

T. triandra will fall into the High to Very High or Excellent condition threshold category, if 

further survey of non-grass or indicator species is carried out. 

OR 

The patch is characterised by at least 50 % foliage cover of the ground of Poa labillardierei, 

generally in flats and drainage lines where this vegetation type naturally occurs (see Table 1). 

Intact Poa labillardierei grassland is very rare and such grasslands have very important 

landscape and catchment values. These grasslands generally have a lower forb diversity than 

the other grassland associations and the forbs that are likely to be present are not the set of 

indicators that would be used to assess the majority of the grassland associations. 

OR 

The patch is characterised by at least 50 % foliage cover of the ground of Carex bichenoviana, 

or at least 50 tussocks for every 100 m
2
. 

Intact Carex bichenoviana grassland is very rare and such grasslands have very important 

landscape and catchment values. These grasslands generally have a lower forb diversity than 

the other grassland associations and the forbs that are likely to be present are not the set of 

indicators that would be used to assess the majority of the grassland associations. 
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B: Applies when cover of the grassland is not evidently dominated by the species 

highlighted under ‘A’. 

The percentage cover of native vascular plants (including annual and perennial species) in the 

patch is greater than the percentage cover of perennial exotic species 

AND 

In sampling plots of 0.04ha (e.g. 20m x 20m): 

Favourable sampling times
2
 (usually 

when most species are evident): 

At least 8 non-grass
3
 native species  

OR 

At least 2 indicator species
4
 

OR 

A floristic value score (FVS
5
) of at least 5 

OR 

Other sampling times: 

At least 4 non-grass native species 

OR 

At least 1 indicator species
4
 

OR 

A floristic value score (FVS
5
) of at least 3 

 

High to Very High condition threshold category
2
 – 

 Patches with good native cover and high native plant diversity: 

The percentage cover of native vascular plants (including annual and perennial species) in the 

patch is greater than the percentage cover of perennial exotic species 

AND 

In sampling plots of 0.04ha (e.g. 20m x 20m): 

At any time of the year: 

At least 12 non-grass
3
 native species 

OR 

At least 3 indicator species
4
 

OR 

A floristic value score (FVS
5
) of at least 6.5 

 

                                                 
2
 To be assessed in spring to early summer, and/or other time when native plant species are most evident (e.g. 

significant recent rainfall that has stimulated flowering of native plants). Or if these conditions are not present, 

counts may be estimated from multiple surveys of the same site in different seasons or years. Also see 1.5.3, 

Additional Considerations, particularly Timing of Surveys. 
3
 Non-grass species include forbs/herbs, lilies, orchids, rushes and shrubs. It does not include trees and, for the 

purposes of these thresholds, sedges. 
4
 Indicator species are native plant species that are useful surrogates for conservation value of a patch, and are 

typically disturbance sensitive species. The list is found on the ecological community profile on the Species 

Profiles and Threats Database (SPRAT), on the Department of the Environment’s website. 
5
 Floristic Value Score is a method of measuring the quality of a grassland site, based on Rehwinkel (2015). 
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Excellent condition threshold category
2
 – 

Patches that exceed the High to Very High condition threshold category may show these 

characteristics: 

 be considered ‘benchmark’ or ‘reference’ sites, which approximate the condition and state 

of patches of the ecological community prior to European settlement, 

 have a low cover of weeds, 

 contain exceptional native plant diversity or rare species, which may be indicated by a 

relatively high floristic values score for that region. 

 

1.5.3 Additional Considerations 

The following information should also be taken into consideration when applying the key 

diagnostic characteristics and condition thresholds (to assess a site that may include the 

ecological community and determine the potential impacts on a patch): 

 Landuse history will influence the state of the patch. The surrounding vegetation may also 

influence how important a patch of the ecological community is in the broader landscape. 

 A patch is defined as a discrete and continuous or semi-continuous area of the ecological 

community. Patches can be spatially variable and are often characterised by one or more 

areas within a patch that meet the condition threshold criteria that are surrounded by areas 

of lower quality. Therefore a patch may include small-scale disturbances, such as tracks or 

breaks (including exposed soil, leaf and other plant litter, cryptogams) or small-scale 

variations in vegetation that do not significantly alter its overall functionality
6
. In this case, 

areas of a patch that are exotic dominated, or otherwise do not meet the minimum condition 

thresholds, are included within the patch as a whole, but should not be included in sampling 

plots (e.g. this may apply to drainage lines that often contain more weeds than surrounding 

areas of a patch). 

 A buffer zone is contiguous area immediately adjacent to a patch of the ecological 

community that is important for protecting its integrity. The purpose of the buffer zone is to 

help protect and manage the national ecological community. The edges of a patch are 

considered particularly susceptible to disturbance and the presence of a buffer zone is 

intended to act as a barrier to further direct disturbance.  

As the area of the buffer lies to the outside, around a patch, it is not part of the ecological 

community and is not formally protected as a matter of national environmental 

significance. Where the buffer on a particular property is subject to existing land uses, such 

as cropping, ploughing, grazing, spraying, etc., they can continue. However, practical 

application of a buffer zone is strongly recommended. For instance, it is recommended that 

care be exercised in the buffer zone to minimise the risk of any significant adverse impacts 

extending into those patches.  

The recommended minimum buffer zone for the ecological community is 30 metres from 

the edge of a patch. A larger buffer zone may be applied, where practical, to protect patches 

that are of particularly high conservation value, or if patches are down slope of drainage 

lines or a source of nutrient enrichment.  

                                                 
6
 Functionality refers to processes such as the movement of wildlife and pollinators, the dispersal of plant 

propagules, activities of seed and plant predators and many others. 
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 Revegetated or replanted sites are not excluded from the listed ecological community so 

long as the patch meets the description, key diagnostic characteristics and condition 

thresholds above, and there is evidence of post-regeneration recruitment or patch longevity. 

 Sampling protocols. On-ground surveys are essential to accurately assess the extent and 

condition of the ecological community. The recommended sampling protocol involves 

developing a quick/simple map of the vegetation, landscape qualities and management 

history (where possible) of the site. The site should then be thoroughly sampled for 

vegetation cover and species diversity, starting with the area of maximum apparent native 

plant species diversity. Ideally approximately one hour per plot may be required to detect 

some species (Garrard et al., 2008). Sampling should be based upon an area of at least 

20m x 20m, or an equivalently sized shape (i.e. 400 m² = 0.04 ha). However, larger and 

more variable areas of vegetation will need more samples or quadrats to assess a site 

accurately.   

 Timing of surveys. Whilst identifying the ecological community and its condition is 

possible at most times of the year, consideration must be given to the role that season and 

disturbance history may play in an assessment, as it is recognised that the structure and 

composition of the ecological community can vary between seasons and between years 

(Note that some condition categories can only be identified if surveyed in spring to early 

summer, and/or other time when native plant species are most evident).  For example, 

flowering may be necessary to identify plant species and active growth will indicate 

population sizes of annual weeds.  Immediately after disturbance some species, or groups 

of species, may not be evident for a time. Timing of surveys should allow for a reasonable 

interval after a disturbance (natural or human-induced) to allow for regeneration of species 

to become evident, and be timed to enable characteristic or indicator species to be 

identified, ideally six months or more after cessation of grazing, drought and fire, 

depending on conditions (e.g. rainfall).  

 

1.6 Surrounding environment and national context 

Patches that are larger, more species rich and less disturbed are likely to provide greater 

biodiversity value. Additionally, patches that are spatially linked, whether ecologically or by 

proximity, are particularly important as wildlife habitat and to the viability of those patches of 

the ecological community into the future, provided that threats are adequately managed. 

Therefore, in the context of actions that may have ‘significant impacts’ and require approval 

under the EPBC Act, it is important to consider the environment surrounding patches that meet 

the condition thresholds. Some patches that meet the condition thresholds occur in isolation and 

require protection, as well as priority actions, to link them with other patches. Other patches that 

are interconnected to other native vegetation associations have additional conservation value. In 

these instances, the following factors should be considered when assessing the impacts of actions 

or proposed actions under the EPBC Act, or when considering recovery, management and 

funding priorities for a particular patch: 

 A patch of Poa labillardierei dominated grassland that is adjacent to or within 10 m of a 

minor watercourse; or adjacent to or within 300 m of a major watercourse. Intact Poa 

labillardierei grassland is rare and such grasslands have very important landscape and 

catchment values; 

 A patch of Carex bichenoviana dominated grassland that is adjacent to or within 10 m of a 

wetland or minor watercourse, or adjacent to or within 300 m of a major watercourse. Carex 
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bichenoviana grassland is very rare and such grasslands have very important landscape and 

catchment values; 

 Large size and/or a large area to boundary ratio – larger area/boundary ratios are less exposed 

and more resilient to edge effect disturbances such as weed invasion and human impacts; 

 Good faunal habitat as indicated by patches containing a diversity of structural attributes (e.g. 

varied density and height of the ground layer plants, natural rock outcrops), and that 

contribute to movement corridors;  

 High species richness, as shown by the variety of native plant species and/or native fauna 

species; 

 Presence of listed threatened species or key functional species such as key pollinator and 

dispersal animals; 

 Areas of minimal weeds and feral animals or where these can be efficiently managed; 

 Presence of cryptogams and soil crust on the soil surface, indicating low or no recent 

disturbance to natural soil structure and potential for good functional attributes such as 

nutrient cycling; 

 Connectivity to other native vegetation remnants or restoration works (e.g. native plantings). 

In particular, a patch in an important position between (or linking) other patches in the 

landscape (taking into account that connectivity does not exacerbate the incidence or spread 

of threats e.g. weeds); 

 Patches that contain a unique combination of species and/or rare or important species in the 

context of the particular ecological community or local region (e.g. a variant of the patch 

with unique fauna and/or understorey flora composition; or a patch that contains flora or 

fauna that has largely declined in the ecological community or region); and 

 Patches that occur in areas where the ecological community has been most heavily cleared 

and degraded or that are at the edge of the range of the ecological community. 

1.7 Area critical to the survival of the ecological community 

The areas considered critical to the survival of the ecological community cover all patches that 

meet the key diagnostic characteristics and condition thresholds for the ecological community 

plus buffer zones (see 1.5.3). This is because the ecological community has a restricted 

geographic extent and is highly fragmented. 

Additional areas, such as adjoining native vegetation and areas that meet the description of the 

ecological community but not the minimum condition thresholds may be critical to the survival 

of the ecological community depending on factors such as their size and shape, landscape 

linkages to other patches and landscape position. The surrounding environment and landscape 

context should also be considered.   

1.8 Geographic extent and patch distribution 

Prior to European settlement, the ecological community was largely continuous across many 

parts of its range, where it occurred in broad, shallow valleys (i.e. Canberra (Limestone), 

Gundary, Molonglo and Yass Plains), or the even more extensive basalt landscapes of the 

Monaro Plains. However, in other parts of its range the distribution was naturally patchy, where 

it only occurred in frost hollows, drainage depressions and isolated basalt landscapes. The 

original extent is estimated to have been at least 500 000 ha. The current extent is estimated to 

be less than 50 000 ha with a geographic distribution that is highly fragmented (see Appendix 

E, Criterion 1, Table E1). 
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Many patches that remain today are very small and most are less than 10 ha in size (see 

Appendix E, Criterion 1, Table E2).  

1.9 National context and other existing protection 

Relationships to State/Territory-listed ecological communities 

NTG–SEH is the equivalent community to Natural Temperate Grassland, which was declared 

an endangered ecological community under the ACT Nature Conservation Act 1980 (ACT NC 

Act) in 1996. However, under the definition of the ACT-listed ecological community it is only 

recognised for those grasslands that occur below 625 m (ACT Government, 2005), and does 

not include condition thresholds. The NTG–SEH that occurs above 625 m is entirely within 

Namadgi National Park and is not listed under the ACT NC Act at the time of this advice. 

The ecological community is not listed in NSW and Victoria at the time of this advice. 

However, the ecological community is likely to overlap with grassland components of the 

NSW-listed Tablelands Snow Gum, Black Sallee, Candlebark and Ribbon Gum Grassy 

Woodland in the South Eastern Highlands, Sydney Basin, South East Corner and NSW South 

Western Slopes Bioregions ecological community. 

Listed species 

Eleven animal and 24 plant species that are listed as threatened under national, ACT, Victorian 

and/or NSW legislation are considered likely to occur in Natural Temperate Grassland of the 

South Eastern Highlands Bioregion (Appendix A, Table A2). Of these, the grassland earless 

dragon, Bredbo gentian, Ginninderra peppercress and basalt peppercress are found only within 

the NTG–SEH. 

2. SUMMARY OF THREATS 

Temperate grasslands such as this ecological community are amongst the most extensively 

depleted vegetation groups in Australia due to their suitability for agriculture and associated 

development (McDougall & Kirkpatrick, 1993; Carter et al., 2002). 

The main threats to the ecological community are: 

 agricultural intensification and urban development 

 impacts associated with fragmentation 

 inappropriate management including disturbance regimes (e.g. grazing, fire) 

 invasive flora and fauna 

 climate change 

 

Further details about the threats to the ecological community can be found at Appendix D. 
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3. SUMMARY OF ELIGIBILITY FOR LISTING AGAINST EPBC ACT CRITERIA 

Criterion 1 - Decline in geographic distribution 

The Committee judges that the ecological community has undergone a decline in extent of at 

least 90%. The Committee considers this decline in geographic distribution of the ecological 

community to be very severe. Therefore, the ecological community has been demonstrated to 

have met the relevant elements of Criterion 1 to make it eligible for listing as Critically 

Endangered. 

Criterion 2 - Small geographic distribution coupled with demonstrable threat 

The Committee concludes that the ecological community’s geographic distribution is consistent 

with a very restricted geographic distribution, due to most patches being less than 10 ha in 

size. The ecological community is also subject to ongoing and demonstrable threats, as 

identified in Appendix D, which could cause it to be lost in the immediate future. Therefore, 

the ecological community has been demonstrated to have met the relevant elements of Criterion 

2 to make it eligible for listing as Critically Endangered. 

Criterion 3 - Loss or decline of functionally important species 

Large perennial tussock grasses are a key functional type in this ecosystem and these are 

vulnerable to the effects of heavy grazing, and fertilization and grazing combined. The 

ecological community has a suite of key functional plant species, many of which have been lost 

from most occurrences of the ecological community. Genetic studies have identified a loss of 

viability in some component plant species. The lifespan of some of these key grassy ecosystem 

species may exceed 10 years, though the generation time may be less, and three generations is 

likely to exceed 10-20 years. Additionally, restoration of the ecological community is unlikely 

to be possible over the near future, particularly at a broad scale. 

The Committee concludes that the decline in NTG–SEH is severe and restoration of the 

ecological community as a whole is unlikely in the near future (i.e. over the five generations, 

of some of the key species such as kangaroo grass and some important forb species that may 

have a maximum of 20 years per generation and that are believed to play a major role in 

sustaining the community). The ecological community is eligible for listing as Endangered 

under this criterion. 

Criterion 4 - Reduction in community integrity 

The combined impacts of threats to the ecological community have reduced the integrity of the 

ecological community across its range. The amount of NTG–SEH remaining in states that 

approximate the High and Excellent condition threshold criteria, in which a diversity of forbs 

and the main dominant grass species are retained, is estimated to be in the order of 3% of its pre-

European extent. Restoration of the ecological community is unlikely to be reasonably applied at 

the landscape level in the immediate future.  

The Committee concludes that there has been a very severe change in integrity of NTG–SEH, 

such that the re-establishment of ecological processes, species composition and community 

structure of NTG–SEH within the range of variability of the ecological community is unlikely 

within the immediate future, even with positive human intervention. The NTG–SEH ecological 

community is eligible for listing as Critically Endangered under this criterion. 
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Criterion 5 - Rate of continuing detrimental change 

There are no quantitative data about the rate of continuing detrimental change for the ecological 

community over the immediate past or projected for the immediate future. Therefore, the 

Committee considers there is insufficient information to determine eligibility for listing in any 

category under this criterion. 

Criterion 6 - Quantitative analysis showing probability of extinction 

As there are no quantitative data available, the Committee considers there is insufficient 

information to determine eligibility for listing in any category under this criterion. 

 

The full assessment against the EPBC Act listing criteria can be found at Appendix E 
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4. PRIORITY CONSERVATION ACTIONS 

4.1 Conservation Objective 

The Conservation Objective provides the goal and rationale for the priority actions identified 

here. The objective is: 

To mitigate the risk of extinction of the Natural Temperate Grassland of the South 

Eastern Highlands ecological community, and maintain its biodiversity and function, 

through the protections provided under the Environment Protection and Biodiversity 

Conservation Act 1999 and through the implementation of priority conservation actions. 

4.2 Research, management, recovery and other conservation measures 

Management and research priorities for Natural Temperate Grassland of the South Eastern 

Highland that would inform future regional and local priority actions include: 

High priorities: 

 Protect remnants of the ecological community. Further clearance and fragmentation of this 

ecological community should be avoided.  

 Identify key sites for conservation management, on private and public lands (including 

roadside and rail verges, Travelling Stock Routes and Reserves).  Promote formal 

conservation arrangements, management agreements and covenants on private land.  For 

crown and private land, investigate inclusion in reserve tenure. 

 Avoid disturbances that detrimentally alter the hydrology or nutrient status of a patch. For 

example: avoid the influx of nutrients and water to reduce the spread and establishment of 

invasive species, avoid the use of fertilizers in and around patches of the ecological 

community.  

 Create or protect native vegetation buffer zones between the ecological community and 

areas of pasture development or other disturbances. Ensure buffers are at least 30 metres 

from the outer edge of the patch. 

 Support research to develop effective management of the major invasive flora (weeds) and 

fauna found in and impacting remnants. Ensure chemicals or other mechanisms used to 

control invasive species do not impact on non-target species or have any long-term adverse 

impacts on the ecological community. Avoid planting potential weeds in roadworks, 

landscaping and other development near the ecological community. Implement appropriate 

measures to prevent introduction and dispersal of weeds (e.g. during mowing, roadworks, 

adjacent development). 

 Avoid disturbances (e.g. slashing, mowing, grazing or burning) during peak flowering and 

fruiting seasons of the ecological community.  

 Identify and promote appropriate fire and grazing management of remnants to land 

managers. In particular, the response of the ecological community, component species and 

weeds to alternative fire and grazing regimes, including intensity and seasonality (timing); 

and other role of these disturbances in maintaining the ecological community. 

 With regard to any proposals involving offsets for such a diverse ecological community, the 

aims should be to:  

o increase the area, condition and ecological function of the grassland – e.g. by 

improving connectivity, diversity and other habitat values; 

o match sites, for instance the same or similar type of grassland sub-community – e.g. 

as per Armstrong et al. (2013) grassland vegetation associations;  
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o extend protection to otherwise unprotected sites. This may include sites that presently 

fall below the minimum condition thresholds but can reasonably be restored to a 

better, more intact condition; and 

o manage and protect offset areas in perpetuity in areas dedicated for conservation 

purposes. 

 

Other priorities: 

 Utilise remote sensing and other survey data across the full range of the ecological 

community to gain a more detailed understanding of the current extent and the size and 

distribution of remnants. Focus on locating additional remnants on private land and 

especially in the Bathurst, Orange, Oberon, Tumut, Tumbarumba, and Khancoban areas; 

and in Victoria. 

 Further develop an understanding of the ecology of species within the ecological 

community, including threatened species, through research, survey and monitoring, to 

determine individual conservation and management requirements. 

 Develop and implement planning strategies for conservation of NTG–SEH and associated 

threatened species throughout the full range of the ecological community. Focus on small 

scale linkages and habitat connectivity with appropriate fencing, as many grassland fauna 

and flora are unable to move across large or ‘hard’ landscape-scale barriers. 

 Investigate and implement options for enhancing condition of remnants or establishing 

linkages, including enhanced management, or replanting of key ground layer species, 

including in areas that do not currently meet condition thresholds for the ecological 

community. Ensure appropriate seed collection and propagation methods, and appropriate 

species, are used. 

 Develop and promote educational materials for the community, organisations and agencies, 

which raise their knowledge, understanding and appreciation of the ecological community. 

 Support the operation of conservation management networks and landscape scale programs 

including the Kosciuszko to Coast Partnership, Slopes to Summit Partnership and Great 

Eastern Ranges Initiative that provide advice and support to land managers.  

 Ensure outcomes and feedback from previous management and research are considered in 

future management, planning and guidance. 

 Support and encourage land managers to implement monitoring of management actions 

within an experimental framework. 

 Liaise with individuals, organisations and agencies to ensure conservation of the ecological 

community is taken into account in activities such as infrastructure development and 

maintenance, and regional planning. 
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4.3 Existing plans/management prescriptions 

A number of existing plans and resources, including the national recovery plan (Environment 

ACT, 2005), relate to management and/or recovery of the ecological community or its 

component species. 

 ACT Government (2005). A Vision Splendid of the Grassy Plains Extended: ACT Lowland 

Native Grassland Conservation Strategy. Action Plan No. 28 (Arts, Heritage and 

Environment, Canberra)). 

 Dorrough J, Stol J and McIntyre S (2008). Biodiversity in the Back Paddock: a Land 

Managers Guide. Future Farm Industries CRC. 

 Eddy D, Mallinson D, Rehwinkel R and Sharp S (1998). Grassland Flora, a Field Guide for 

the Southern Tablelands (NSW and ACT). World Wild Fund for Nature Australia, 

Australian National Botanic Gardens, NSW National Parks and Wildlife Service, 

Environment ACT, Canberra. 

 Eddy DA (2002). Managing native grassland: a guide to management for conservation, 

production and landscape protection. WWF Australia, Sydney. 

 Environment ACT (2005). National Recovery Plan for Natural Temperate Grassland of the 

Southern Tablelands (NSW and ACT): an endangered ecological community (Environment 

ACT, Canberra). 

 Sharp S and Gould L (2010). ACT vegetation monitoring manual: A step-by-step guide to 

monitoring native vegetation in the ACT. Greening Australia, Capital region. 

 Sharp S, Dorrough J, Rehwinkel R, Eddy D and Breckwoldt A (2005). Grassy Ecosystems 

Management Kit: a guide to developing conservation management plans. Published by 

Environment ACT. 

 Williams NSG, Marshall A, Morgan JW (editors) (2015). Land of sweeping plains: 

managing and restoring the native grasslands of south-eastern Australia. CSIRO Publishing, 

Clayton, Victoria.  

National Recovery Plans prepared for species occurring in NTG–SEH are as follows: 

 ACT Government (2003). National recovery plan for Ginninderra peppercress (Lepidium 

ginninderrense). Based on Action Plan No. 25. Environment ACT, Canberra. 

 Carter O (2010). National recovery plan for the trailing hop-bush (Dodonaea procumbens). 

Victorian Department of Sustainability and Environment. 

 Carter O and Walsh N (2010). National Recovery Plan for the dwarf kerrawang (Rulingia 

prostrata). Department of Sustainability and Environment, Melbourne. 

 NSW Department of Environment, Climate Change and Water (NSW) (2010). National 

Recovery Plan for Prasophyllum petilum, Department of Environment and Climate Change 

and Water, Hurstville. 

 NSW Office of Environment and Heritage (2012). National Recovery Plan for button 

wrinklewort (Rutidosis leptorrhynchoides). NSW Office of Environment and Heritage, 

Hurstville. 

 NSW National Parks and Wildlife Service & Wildlife (1999). National Recovery Plan for 

the Striped Legless Lizard (Delma impar) 1999-2003. 
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 Robertson P and Evans M (2009/2012). National Recovery Plan for the grassland earless 

dragon (Tympanocryptis pinguicolla).  As varied October 2012.  ACT Department of 

Territory and Municipal Services, Canberra. 

 Sinclair SJ (2010). National Recovery Plan for the hoary sunray (Leucochrysum albicans) 

var. tricolor. Department of Sustainability and Environment, Melbourne. 

4.4 Recovery plan recommendation 

The Committee recommend a recovery plan for this revised ecological community. A recovery 

plan has been adopted for the previously listed Natural Temperate Grassland of the Southern 

Tablelands of NSW and the Australian Capital Territory (Environment ACT, 2005). The extent 

of the previous listing covers the majority of the area of the revised ecological community, and 

threats are similar in the additional areas. It is therefore considered that the existing recovery 

plan contains actions that are relevant and could be adopted for the Natural Temperate 

Grassland of the South Eastern Highlands ecological community, as presented in this advice. It 

is recommended that, at the next review of the recovery plan, the review consider the broader 

extent of the Natural Temperate Grassland of the South Eastern Highlands ecological 

community. 
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APPENDICES 

Appendix A – Species lists 

Table A1. Plant species known to occur in Natural Temperate Grassland of the South Eastern 

Highlands  

(Note: this list in not considered exhaustive).

Species  

Acacia brownii  

Acacia dealbata 

Acacia gunnii 

Acacia siculiformis  

Acaena echinata 

Acaena ovina  

Acaena spp.  

Acrotriche serrulata 

Adiantum aethiopica  

Ajuga australis (senso lato) 

Alternanthera sp.A  

Ammobium alatum  

Amphibromus neesii  

Amphibromus nervosus  

Amphibromus pithogastrus 

Anthosachne spp. (syn. Elymus spp.) 

Aphanes australiana  

Aristida behriana 

Aristida ramosa  

Arthropodium milleflorum  

Arthropodium minus  

Asperula ambleia  

Asperula conferta 

Asperula scoparia  

Asplenium flabellifolium  

Astroloma humifusum  

Austrofestuca eriopoda  

Austrofestuca spp. 

Austrostipa bigeniculata  

Austrostipa blackii  

Austrostipa densiflora  

Austrostipa nodosa  

Austrostipa scabra  

Austrostipa spp.  

Axonopus affinis  

Species  

Baekia utilis  

Baloskion australe (syn. Restio australis)  

Boerharvia dominii  

Bossiaea buxifolia  

Bossiaea prostrata  

Bossiaea riparia  

Bothriochloa macra   

Botrichium australe  

Brachyscome aculeata 

Brachyscome decipiens  

Brachyscome dentata  

Brachyscome diversifolia  

Brachyscome graminea 

Brachyscome heterodonta  

Brachyscome ptychocarpa  

Brachyscome radicans  

Brachyscome rigidula 

Brachyscome scapigera 

Brachyscome spathulata  

Brachyscome willisii  

Brachyloma daphnoides  

Brunonia australis  

Bulbine bulbosa  

Bulbine glauca  

Burchardia umbellata  

Caesia calliantha  

Calocephalus citreus  

Calotis anthemoides   

Calotis glandulosa   

Calotis lappulacea   

Calotis scabiosifolia var. integrifolia   

Calotis scapigera   

Cardamine paucijuga   

Carex appressa   

Carex bichenoviana   
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Species  

Carex breviculmis   

Carex inversa   

Cenchrus purpurascens  

(syn. Pennisetum alopecuroides) 

Centella asiatica   

Centipeda cunninghamii   

Centipeda minima   

Centrolepis strigosa   

Cheilanthes austrotenuifolia   

Cheilanthes distans   

Cheilanthes sieberi   

Chenopodum glaucum   

Chloris truncata   

Chrysocephalum apiculatum   

Chrysocephalum semipapposum   

Convolvulus angustissimus (syn. C. erubescens)   

Cotula alpina   

Cotula australis   

Cotula coronopifolia   

Craspedia spp.   

Craspedia variabilis   

Crassula helmsii   

Crassula sieberiana   

Crassula spp.   

Cryptandra amara   

Cullen microcephalum   

Cullen parvum   

Cullen tenax   

Cymbonotus lawsonianus   

Cymbonotus preissianus   

Cymbopogon refractus   

Cynoglossum australe   

Cynoglossum suaveolens   

Cyperus spp.    

Daucus glochidiatus  (senso lato) 

Daviesia genistifolia   

Daviesia ulicifolia   

Desmodium varians   

Deyeuxia quadriseta   

Dianella longifolia   

Dichanthium sericeum   

Dichelachne hirtella   

Species  

Dichelachne inaequiglumis   

Dichelachne micrantha   

Dichelachne parva   

Dichelachne rara   

Dichondra repens   

Dichondra sp. A   

Dichopogon fimbriatus   

Dichopogon strictus   

Dillwynia prostrata   

Dillwynia sericea   

Diplarrena moraea   

Discaria pubescens   

Diuris behrii   

Diuris chryseopsis   

Diuris dendrobioides   

Diuris punctata   

Diuris semilunulata (syn. D. maculata)   

Diuris sulphurea   

Dodonaea procumbens   

Drosera peltata   

Dysphania pumilio (syn. Chenopodium pumilio) 

Einadia nutans   

Eleocharis acuta (syn. pallens) 

Enneapogon nigricans   

Epacris spp.   

Epilobium billardierianum     

Epilobium hirtigerum   

Eragrostis brownii   

Eragrostis leptostachya 

Eragrostis parviflora   

Eragrostis trachycarpa   

Eriochilus cucullatus   

Erodium crinitum   

Eryngium ovinum 

Eryngium vesiculosum   

Euchiton gymnocephalus   

Euchiton involucratus   

Euchiton sphaericus   

Euchiton spp.   

Euphorbia drummondii  (syn. Chamaesyce 

drummondii) 

Euphrasia collina   
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Species  

Eutaxia diffusa   

Fimbristylis dichotoma   

Galium gaudichaudii    

Genoplesium spp.   

Gentiana bredboensis   

Geranium antrorsum   

Geranium graniticola   

Geranium homeanum   

Geranium neglectum   

Geranium potentilloides   

Geranium solanderi   

Gingidia harveyana   

Glycine clandestina   

Glycine tabacina   

Gompholobium minus   

Gonocarpus micranthus   

Gonocarpus tetragynus   

Goodenia bellifiolia   

Goodenia hederacea   

Goodenia humilis   

Goodenia pinnatifida   

Goodenia stelligera   

Grevillea lanigera   

Gypsophila tubulosa   

Hakea microcarpa    

Haloragis heterophylla   

Helichrysum rutidolepis   

Hemarthria uncinata    

Hovea linearis   

Hydrocotyle algida   

Hydrocotyle calicarpa   

Hydrocotyle laxiflora   

Hydrocotyle peduncularis   

Hypericum gramineum   

Hypericum japonicum   

Hypericum spp. 

Hypoxis hygrometrica   

Hypoxis vaginata   

Imperata cylindica   

Isoetopsis graminifolia   

Isolepis spp.   

Species  

Isotoma fluviatilis   

Juncus australis   

Juncus flavidus   

Juncus spp.   

Juncus subsecundus   

Kennedia prostrata   

Kunzea ericoides   

Kunzea parvifolia   

Lachnagrostis filiformis   

Laxmannia gracilis   

Lepidium ginninderense   

Lepidium hyssopifolium   

Leptorhynchos elongatus   

Leptorhynchos squamatus    

Leucochrysum albicans   

Leucopogon fraseri   

Liliopsis polyantha   

Linum marginale   

Lomandra bracteata    

Lomandra filiformis   

Lomandra multiflora   

Lotus australis   

Luzula densiflora   

Luzula flaccida   

Lythrum hyssopifolia   

Melichrus urceolatus     

Melycitus sp. ‘Snowfields’   

Mentha diemenica   

Mentha satureoides 

Microlaena stipoides   

Microseris lanceolata   

Microtis parviflora   

Microtis unifolia   

Mirbelia oxylobioides    

Mitrasacme serpyllifolia   

Montia fontana   

Muehlenbeckia axilaris   

Neopaxia australasica   

Ophioglossum lusitaniacum   

Oreomyrrhis argentea   

Oreomyrrhis eriopoda   
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Species  

Oxalis perennans   

Panicum effusum   

Paspalum distichum 

Pelargonium sp. (G.W. Carr 10345)   

Pellaea falcata   

Pennisetum alopecuroides  (see current name 

Cenchrus purpurascens) 

Pentapogon quadrifidus   

Persicaria prostrata   

Pimelea curviflora   

Pimelea glauca   

Pimelea linifolia 

Plantago antarctica   

Plantago euryphylla   

Plantago gaudichaudii   

Plantago hispida   

Plantago varia   

Pleurosorus rutifolius   

Poa labillardierei 

Poa meionectes   

Poa sieberiana   

Podolepis hieracioides   

Podolepis jaceoides   

Polygala japonica   

Poranthera microphylla   

Portulaca oleracea   

Prasophyllum canaliculatum   

Prasophyllum petilum   

Prasophyllum spp.   

Prasophyllum wilkinsoniorum   

Pratia pedunculata   

Prunella vulgaris   

Pseudognaphalium luteoalbum   

Pteridium esculentum   

Pterostylis bicolor   

Pterostylis cycnocephala   

Pterostylis mutica   

Ptilotis sp.   

Pultenaea spp.   

Ranunculus inundatus   

Ranunculus lappaceus   

Ranunculus papulentus   

Species  

Ranunculus sessiliflorus   

Rhodanthe anthemoides   

Rhytidosporum procumbens  

Rubus parvifolius    

Rulingia prostrata   

Rumex brownii   

Rumex dumosus   

Rumex tenax   

Rutidosis leiolepis   

Rutidosis leptorhynchoides   

Rytidosperma erianthum (syn. Austrodanthonia 

eriantha) 

Rytidosperma pallidum (syn. Joycea pallida) 

Rytidosperma penicillatum (syn. Austrodanthonia 

penicillata) 

Rytidosperma pilosum (syn. Austrodanthonia pilosa)  

Rytidosperma laeve (syn. Austrodanthonia laevis) 

Rytidosperma carphoides (syn. Austrodanthonia 

carphoides) 

Rytidosperma caespitosum (syn. Austrodanthonia 

caespitosa) 

Rytidosperma racemosum  (syn. Austrodanthonia 

racemosa) 

Rytidosperma spp. (syn. Austrodanthonia spp.) 

Rytidosperma tenuius (syn. Austrodanthonia 

tenuior)  

Schoenus apogon  

Scleranthus biflorus  

Scleranthus diander  

Sebaea ovata   

Selliera radicans   

Senecio quadridentatus    

Sida corrugata   

Solenogyne dominii    

Solenogyne gunnii    

Sorghum leiocladum   

Spiranthes australe   

Sporobolus creber   

Stackhousia monogyna   

Stellaria angustifolia   

Stellaria multiflora   

Stuartina hamata   

Stuartina muelleri   

Stylidium graminifolium   
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Species  

Swainsona monticola   

Swainsona behriana   

Swainsona recta   

Swainsona sericea   

Thelymitra pauciflora   

Thelymitra rubra   

Thelymitra spp.   

Themeda triandra  

Thesium australis   

Thysanotus patersonii   

Thysanotus tuberosus    

Trachymene humilis   

Tricoryne elatior     

Triptilodiscus pygmaeus   

Utricularia dichotoma   

Velleia montana   

Velleia paradoxa   

Veronica calycina   

Veronica gracilis   

Veronica plebeia   

Veronica subtilis   

Viola betonicifolia    

Vittadinia cuneata   

Vittadinia gracilis   

Vittadinia muelleri   

Wahlenbergia communis   

Wahlenbergia gracilis   

Wahlenbergia graniticola   

Wahlenbergia spp.     

Wahlenbergia stricta   

Wilsonia rotundifolia   

Wurmbea dioica    

Xerochrysum palustre   

Xerochrysum subundulatum   

Zornia dyctiocarpa   
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Table A2: Threatened flora and fauna species 

These species are known or likely to occur in the ecological community.  
These species are listed under the Environment Protection and Biodiversity Conservation Act 1999 (Australian 

Government), the Nature Conservation Act 1980 (ACT), the Threatened Species Conservation Act 1995 (NSW), 

the Flora and Fauna Guarantee Act 1988 (Vic.). C = critically endangered, E=endangered; V=vulnerable; R = rare. L= 

listed as threatened under the Victorian Flora and Fauna Guarantee Act.  

Species Common name National ACT NSW Vic. 

FLORA 

Botrychium australe Austral moonwort    L, V 

Calotis glandulosa mauve burr-daisy V  V  

Dianella perfragrans Arching flax-lily    V 

Dillwynia glaucula Michelago parrot-pea   E  

Discaria pubescens Australian anchor-plant    L, R 

Diuris pedunculata golden moths E  E  

Dodonaea procumbens creeping hopbush V  V V 

Eucalyptus aggregata black gum   V L, E 

Gentiana bredboensis Bredbo gentian V  V  

Lepidium ginninderrense Ginninderra peppercress V E   

Lepidium hyssopifolium basalt peppercress E  E L, E  

Leucochrysum albicans var. tricolor hoary sunray (white form) E   L, E 

Pelargonium sp. (G. W. Carr 10345) a pelargonium E  E  

Polygala japonica dwarf milkwort    V 

Prasophyllum canaliculatum a leek orchid   CE  

Prasophyllum frenchi maroon leek-orchid E   L, E 

Prasophyllum petilum Tarengo leek orchid E E E  

Rulingia prostrata dwarf kerrawang E  E L, E 

Rutidosis leptorrhynchoides button wrinklewort E E E L, E 

Rutidosis leiolepis Monaro golden daisy V  V  

Swainsona sericea silky swainson-pea   V L, V 

Thesium australe austral toadflax V  V L, V 

Wilsonia rotundifolia round-leafed wilsonia   V  

Xerochrysum palustre swamp everlasting V  V L 

FAUNA 

Reptiles and amphibians 

Aprasia parapulchella  pink-tailed worm-lizard V V V L, E 

Delma impar striped legless lizard V V V L  

Litoria subglandulosa glandular frog   V  

Litoria verreauxii alpina alpine tree frog   E L, C 

Suta flagellum little whip snake   V  

Tympanocryptis pinguicolla grassland earless dragon E E E L  

Birds 

Melanodryas cucullata cucullata hooded robin  V V L  

Petroica phoenicea flame robin   V  

Stagonopleura guttata diamond firetail   V  

Invertebrates 

Synemon plana golden sun moth CE E E L, C 

Perunga ochracea Perunga grasshopper  V   
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Appendix B – Detailed description of biology and ecological processes 

Vegetation dynamics 

The ecological conditions determining the occurrence of natural grasslands in Australia’s 

south-east have been reviewed by Harwood (1980); Kirkpatrick et al. (1995), Rehwinkel 

(1997), Sharp (1997), Carter et al. (2003), ACT Government (2005) and Dunlop et al. (2012). 

The following are listed as contributing factors derived from these sources. These factors act in 

synergy with each other to determine the presence and composition of grasslands, and many of 

these are likely to have influenced the development of NTG–SEH. The identified factors are: 

 influences associated with Holocene glacials, that is, the previously colder and drier 

conditions that prevailed in the region; 

 deep, mineral, relatively fertile soils; 

 basaltic and alluvial soils, regardless of climatic conditions;  

 heavy clay soils that crack in summer, causing death of newly established tree seedlings; 

 competitive exclusion of woody vegetation by grass roots and sward; 

 allelopathy (subtle chemical effects that kill or stunt growth of seedlings of woody species); 

 attraction of grazing animals to grasslands, which in turn destroy seedlings of woody 

plants; 

 severe frosts (particularly low probability, low temperature events and radiation frosts); 

severe frosts are lethal to seedlings of woodland and forest tree species; 

 fires (particularly in combination with grazing), which suppresses tree and shrub 

recruitment;  

 the pre-settlement patterns of burning by Aboriginal people; and, 

 periodic water-logging, especially in low-lying areas in association with frost. 

Prolonged droughts, like the one that was experienced throughout the first decade of the 

21
st
 century, and possibly climate change, are likely also to contribute to the formation of 

grassland; evidence for this is the widespread mortality of woodland trees across the Monaro in 

recent years (Rehwinkel, pers. comm.). 

NTG–SEH is an extremely dynamic community both seasonally and as a result of variation in 

weather conditions. In summer through to late winter many forbs and some grasses become 

dormant. Many species’ above-ground parts disappear completely soon after seed ripening is 

complete, making identification impossible. Other species’ above-ground parts remain as litter, 

allowing for identification for a longer period of time. The plants emerge in late winter, and 

most species flower and set seed during the early spring to late summer period. Occasionally a 

second flowering, or continuous flowering, occurs until late autumn, when conditions suit those 

particular species. When seasonal conditions are poor (i.e. low rainfall or temperatures) many 

species may not emerge at all, may flower only sporadically, or produce non-viable seed. Both 

C3 and C4 grasses occur in NTG–SEH; cool-season C3 species generally seed in spring and 

warm-season C4 species seed in summer. It is this dynamic growth pattern that makes it 

difficult to distinguish between a patch that meets the condition threshold criteria and one that 

does not, as for a significant length of time only a handful of the most common, permanently 

distinguishable grasses and forbs can be identified.   

Similarly also, while a site is being grazed it is often not possible to distinguish whether it 

meets the condition threshold criteria due to selective grazing of palatable forbs. It is frequently 

only possible to assess the floristic diversity present in a grassland patch after grazing has been 

removed to allow for the regrowth of existing species, and generally in the period between 

early spring and mid-summer.  
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Grassland ecosystems of south-east Australia are now reduced in extent, generally in a 

degraded condition and highly fragmented (Benson, 1994; Kirkpatrick et al., 1995; 

Environment ACT, 2005; Keith, 2004; Eco Logical Australia, 2009; SEWPAC, 2012a). NTG–

SEH is no exception. The influence of European settlement and the resultant changes to 

management and impacts on the ecological function of NTG–SEH are related to changes in 

community structure, changes in species composition, disruption of ecological processes, 

invasion and establishment of exotic species, and the degradation and fragmentation of habitat.  

Examples of faunal roles and interactions 

Grassland fauna are intrinsic to the functioning of NTG–SEH, with roles including pollination, 

dispersal, nutrient cycling and maintenance of soil condition, and as important agents of natural 

disturbance, including biomass reduction by grazing (McIntyre, 1995; Environment ACT, 

2005; Dunlop et al., 2012). Disturbances by fauna, whether these are to the above-ground plant 

parts or to the soil, are thought to have been important for the retention of diversity and 

structure in grasslands (McIntyre, 1995). Small, ground-dwelling mammals, chiefly bandicoots 

and related species, maintained the structure and function of the topsoil through their diggings. 

This movement of soil influenced the biological and physical attributes of the topsoil, such as 

increasing water infiltration and nutrient cycling, and decreasing surface run-off and erosion 

(Martin, 2003; Fleming et al., 2013). 

Documented losses of fauna species from this ecological community since pre-settlement 

times, including species likely to be important to the functioning of grassland, include 

Dromaius novaehollandiae (emu), Ardeotis australis (Australian bustard), Perameles nasuta 

(long-nosed bandicoot), Antechinus spp. (antechinus species) and Bettongia spp. (rat 

kangaroos) (Costin, 1954; Environment ACT, 2005; SEWPAC, 2012a). Costin (1954) noted 

that nowhere on the Monaro have native animal communities of the dominant grassland 

community been retained in their pre-settlement condition. 

Since the beginnings of pastoralism in the nineteenth century, the modification and 

simplification of grasslands, caused by clearing, fragmentation and the control of wildlife 

species, have resulted in the loss of many fauna species over large parts of the range of NTG–

SEH, and depletion of most other component species, including invertebrates, which are a 

dominant faunal element in grasslands and are involved in most ecological processes 

(Environment ACT, 2005). 

Many of the native fauna species that still occur in NTG–SEH are threatened (see Appendix 

A2, Table A2). 

The impacts on NTG–SEH arising from the changes in faunal interactions, documented as early 

as the 1950s by Costin (1954) and inferred from more recent research (Environment ACT, 

2005), are likely now to be entrenched, as functionally important fauna species were eliminated 

in the earliest days of European settlement. Thus the impacts are likely to be widespread, high 

in magnitude and irreversible, even though the causes may no longer be operating. 
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Appendix C – Detailed description of national context 

Distribution 

The association of the ecological community with the South Eastern Highlands IBRA 

(Version 7) Bioregion (sub-regions 6 to 16) is based on the similarities in geology, elevation 

and rainfall and the associated floristic composition that occur across that bioregion. Where 

NTG–SEH occurs in adjacent bioregions (i.e. the NSW South Western Slopes, South East 

Corner and Sydney Basin bioregions; and possibly the Australian Alps Bioregion), it does so 

because the biophysical conditions found in the parts of those bioregions where NTG–SEH is 

found are generally similar to those in the adjacent South Eastern Highlands Bioregion. In 

addition several sites of this ecological community have been identified in the East Gippsland 

part of the SEH of Victoria (Department of Sustainability and Environment, 2005a, 2005b), and 

it is likely that other sites occur in Victoria, particularly in parts of the SEH Bioregion to the 

west of the Victorian Alps. The total area of occurrences in Victoria is likely to be relatively 

small, due to restricted habitat for this ecological community in that region. 

In NSW, the ecological community occurs predominately within the South East Local Land 

Services (LLS) region, but also in the parts of the Central Tablelands, Murray, and Riverina 

LLS regions. It occurs in the ACT Natural Resource Region and in Victoria, in the East 

Gippsland Catchment Management Authority region, and possibly also occurs in the Goulburn 

Broken and North East regions. 

NTG–SEH typically now occurs in less disturbed remnants, with the best examples occurring 

in country cemeteries, travelling stock reserves and roadside reserves. Roadside reserves are 

often very diverse, but are usually very small and are, by their nature, linear. Very good 

examples of NTG–SEH are also retained on several Crown land and other government-

managed sites. NTG–SEH has also been retained on private grazing lands, where fertiliser 

application, cultivation and pasture modification have not been applied and grazing pressures 

have been minimal. Such NTG–SEH sites that are retained on private grazing lands are 

typically the largest examples remaining. 

Relationships to national vegetation classifications 

Under the National Vegetation Information System (NVIS), Natural Temperate Grassland of 

the South Eastern Highlands can be classified within the Major Vegetation Groups as MVG19 – 

Tussock Grassland.  

NTG–SEH is similar to other Natural Temperate Grassland ecological communities listed in 

other regions of southeastern Australia under the EPBC Act including:  

 Natural Temperate Grassland of the Victorian Volcanic Plain (critically endangered); and, 

 Lowland Native Grasslands of Tasmania (critically endangered). 

Relationships to state/territory vegetation classifications 

Ecological community classification is complex. Each State and Territory jurisdiction applies 

its own system to classify ecological communities which can cause challenges when cross-

referring amongst systems. They may also vary in accuracy to the on-the-ground situation, 

particularly if based on maps and modelling. Any reference to vegetation and mapping units as 

equivalent to the national ecological community, at the time of listing, should be taken as 

indicative rather than definitive. A unit that is generally equivalent may include elements that 

do not meet the description. Conversely, areas mapped or described as units other than those 

referred to may sometimes meet the description. Judgement of whether an EPBC-protected 

ecological community is present at a particular site should focus on how an area meets the 
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description, key diagnostic characteristics and condition thresholds of the national ecological 

community.  

NTG–SEH is part of the Grasslands vegetation formation and Temperate Montane Grassland 

vegetation class (Keith, 2004). NTG–SEH includes eight identified vegetation associations 

(Rehwinkel, 2007; ‘r1’ to ‘r8’ in Armstrong et al., 2013). The eight identified associations 

within NTG–SEH are in Table 1. These associations have only been defined for the South 

Eastern Highlands occurrences in NSW and the ACT, but areas of the ecological community in 

Victoria are also likely to match the description of some of these associations.  

NTG–SEH is the equivalent community to Natural Temperate Grassland, which was declared 

an endangered ecological community under the ACT Nature Conservation Act 1980 (ACT NC 

Act) in 1996. However, under the definition of the ACT-listed ecological community it is only 

recognised for those grasslands that occur below 625 m (ACT Government, 2005), and does 

not include condition thresholds. The NTG–SEH that occurs above 625 m is entirely within 

Namadgi National Park and is not listed under the ACT NC Act at the time of this advice. 

The ecological community is not listed under the NSW Threatened Species Conservation Act 

1995 or the Victorian Flora and Fauna Guarantee Act 1988 at the time of this advice. 

However, the ecological community is likely to overlap with grassland components of the 

NSW-listed Tablelands Snow Gum, Black Sallee, Candlebark and Ribbon Gum Grassy 

Woodland in the South Eastern Highlands, Sydney Basin, South East Corner and NSW South 

Western Slopes Bioregions ecological community. 

NTG–SEH sites in around the South Eastern Highlands have been recorded to an altitude of 

1120 m (Armstrong et al., 2013). In and adjacent to the South Eastern Highlands Bioregion, 

grasslands occurring above 1200 m are generally subalpine and alpine, and dominated by 

grasses and have associated forb, sub-shrub, shrub and tree species that are not characteristic of 

the NTG–SEH. Such grasslands typically belong to a range of other associations that are 

exclusive of NTG–SEH (Benson, 1994; McDougall and Walsh, 2007; Armstrong et al., 2013). 

Grasslands above approximately 1200m are not included in this ecological community if they 

are dominated by Australopyrum velutinum, Austrostipa nivicola, Poa costiniana, P. clivicola, 

P. fawcettiae, P. helmsii, P. hiemata, P. hookeri, P. phillipsiana, P. saxicola, Lachnogrostis 

meionectes or Rytidosperma nudiflora (this applies to grasslands in the Australian Alps 

Bioregion). 

In Victoria the ecological community has had limited mapping. At a broad scale patches tend to 

be included within modelled Ecological Vegetation Classes (EVCs) of Montane Dry Woodland 

(EVC 36), Montane Grassy Woodland (EVC 37) and Valley Grassy Forest (EVC 47). 

Differences to similar or intergrading ecological communities 

Composition of the Natural Temperate Grassland of the South Eastern Highlands can be similar 

to groundlayers of forest, woodland and shrubland with which it intergrades (ACT 

Government, 2005; OEH, 2012c).  

However, it is distinguished from those related communities by the natural absence of a tree 

and/or shrub cover of more than 10% projective foliage cover. Where similarities lie with 

wetland communities, the distinguishing features lie mainly in the species composition, with 

the dominant species in wetland communities (whether ephemeral or permanent) being rushes 

and sedges, rather than tussock grasses.  
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NTG–SEH commonly occurs adjacent to the EPBC–listed endangered ecological community: 

Upland Wetlands of the New England Tablelands and the Monaro Plateau. 

NTG–SEH also intergrades within the EPBC-listed critically endangered ecological 

community: 

White Box – Yellow Box – Blakely’s Red Gum Grassy Woodland and Derived Native 

Grassland (Box-Gum Grassy Woodland); or, 

In regions where NTG–SEH and the Box-Gum Grassy Woodland in its derived grassland state 

co-occur, it may be difficult to distinguish one from the other, where little or no evidence of 

any former clearing of the woodland ecological community remains, as the grassy groundlayer 

of both communities may be very similar (see Key Diagnostic Characteristics and Condition 

Thresholds, above).  

Similarly, NTG–SEH may also resemble the derived grassland state of the NSW-listed 

Tablelands Snow Gum, Black Sallee, Candlebark and Ribbon Gum Grassy Woodland in the 

South Eastern Highlands, Sydney Basin, South East Corner and NSW South Western Slopes 

Bioregions. 

Level of protection in reserves 

In NSW approximately 600 ha of the NTG–SEH ecological community occurs in formally 

gazetted national parks or nature reserves. This is an estimated 0.1% of the pre-settlement 

distribution of NTG–SEH in NSW. A small number of other NTG–SEH sites in NSW are 

afforded formal long-term protection under covenants or less formal protection in Crown and 

council reserves. 

In the ACT 565 ha of NTG–SEH are protected within nature reserves that are below 625 m in 

altitude, with a further 700 ha managed for conservation under other arrangements. Modelling 

indicates a high likelihood that there are up to 900 ha of NTG–SEH conserved within Namadgi 

National Park, with possibly a minimum of 146 ha (Baines pers. comm., 12 June 2012).   

NTG–SEH is known to occur in two nature conservation reserves in north-eastern Victoria 

(Department of Sustainability and Environment, 2005a, 2005b), though its area and the 

remaining percentage of the pre-European extent of NTG–SEH in this region is unknown. It is 

not known whether any NTG–SEH exists in reserves in the areas of the South Eastern 

Highlands Bioregion to the north-west of the Victorian Alps.  

In the reserve systems in the three jurisdictions NTG–SEH mostly occurs as fragmented, 

isolated remnants. 
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Appendix D – Description of threats 

Land clearing, modification and impacts associated with fragmentation 

The most extensive threats to NTG–SEH have been from the historical clearing of grasslands 

for agricultural purposes (Costin, 1954; Keith, 2004). Grasslands and grassy woodlands are 

considered to be the communities with the highest rates of clearing in the south eastern 

highlands region (Gellie, 2005; Tozer et al., 2010). It is apparent that clearing for agricultural 

and infrastructure developments is continuing, with several important sites identified over the 

last 20 years now cleared or modified (Benson, 1994; Environment ACT, 2005; NSW grassy 

ecosystems database). Much of the literature of the ecology of the ecological community is 

derived from research on the grassy component of other grassy ecosystems, but, as the species 

are largely the same, the responses are similar. 

Because of its occurrence on the region’s most fertile soils, and because the groundlayer of the 

community provided some of the most valuable native pasture in the Monaro region (Costin, 

1954). Additionally, lowland sites occupied by NTG–SEH are favoured for infrastructure 

development (Fallding, 2002; Environment ACT, 2005), especially in the ACT region, where 

much of the extensive plains previously dominated by NTG–SEH has been built upon, and 

some are still at risk of development. The result is that the pre-settlement extent of NTG–SEH 

is greatly diminished. NTG–SEH sites with a high diversity now mainly occur only as small 

remnants that frequently occur within a disturbed or highly modified landscape. 

Clearing has decreased the extent and fragmented NTG–SEH and the landscape in which it 

occurs. Clearing has been for agricultural and urban and rural-residential development; 

horticultural activities, including the establishment of pine plantations, vineyards and olive 

groves; construction of infrastructure, including roads and railways, gas pipelines, dams; and 

more recently, wind and solar farm. As the condition of many remnants continues to decline 

through continuing clearing and modification, the degree of fragmentation is expected to 

increase. 

Two newly emerging threats have been identified as affecting NTG–SEH. The first comes from 

the application of a cropping technique called “pasture cropping”, which is the sowing of 

winter cereal crops into degraded grasslands (OEH, 2012e). This technique shows some 

promise in the rehabilitation of grasslands into a state that resembles NTG–SEH. However, 

misapplication of the technique by using it in patches of defined NTG–SEH, particularly if this 

includes use of herbicides or fertilisers, may have adverse effects for the integrity of the NTG–

SEH. The second emerging threat comes from the construction of wind or solar farms and their 

associated roads and other infrastructure. Wind and solar farms have already been built on or 

proposed for areas containing NTG–SEH in the region (Rehwinkel, pers. obs.). 

Fragmentation of NTG–SEH has resulted in substantial changes to ecosystem function, with 

the result that there are increased edge effects, such as disturbance from fire and human 

interference and increased vulnerability to invasion by introduced plants and animals 

(SEWPAC, 2012a). Other effects of fragmentation include the restriction or prevention of the 

movement of native fauna species and dispersal of plant species between sites 

(SEWPAC, 2012a). Fragmentation also leads to increased chances of local extinctions and 

reductions in the chances of re-colonisation of grassland invertebrates with increasing distance 

between patches and as the amount of habitat containing potential colonisers decreases 

(SEWPAC, 2012a). Fragmentation is probably a particularly significant threat for plants that 

have specialist pollinators, e.g. many orchids.  
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Inappropriate grazing regimes and associated agricultural impacts 

Grazing by domestic stock and feral animals and the introduction of fertiliser has significantly 

impacted on grassland community structure and composition (Costin, 1954; Clarke, 2003; 

Keith, 2004; Environment ACT, 2005; Lunt et al., 2007; Eco Logical Australia, 2009; Tozer et 

al., 2010; SEWPAC, 2012a; Dunlop et al., 2012). The response of individual plant species to 

grazing depends on a number of factors, including the palatability, regenerative capacity, 

growth form and the existence and phenology of dormant life stages of the plant species, all 

relative to the grazing regimes affecting them (Dorrough et al., 2011). Although grazing is an 

acknowledged natural component of the ecology of grassland, over-grazing by domestic stock 

and feral and native species is known to affect its species composition (McIntyre & Lavorel, 

1994; McIntyre et al., 2003; SEWPAC, 2012a). Elevated phosphorus and available nitrates 

from animal waste and fertilisers have been linked to the loss of native species and increases in 

annual exotic grass cover that in turn out-compete native herbaceous species (Dorrough et al., 

2008; Dorrough et al., 2011). 

In many areas Macropus giganteus (eastern grey kangaroo) is the dominant mammal herbivore 

in NTG–SEH. Instances of overgrazing by large and sometimes enclosed populations has 

resulted in significant changes to grassland structure, decreases in plant species composition, 

and decline in ecosystem function. This has particularly been the case at a local scale in parts of 

the Australian Capital Territory (Cooper, 2009; Territory and Municipal Services, 2010; Sharp, 

2011). 

Reduced grazing is also a threat to some occurrences of the ecological community. Too little 

grazing, as a result of past disruption to natural disturbance regimes (e.g. grazing by native 

animals, or fire), may result in increased biomass and a reduction of inter-tussock spaces. This 

alters the structure of the ecological community, hindering the establishment and growth of 

some flora and excluding some fauna from a site (Trémont, 1994; McIntyre, 2005).  

Disturbance of soil, due to impacts such as trampling by domestic stock, results in changed 

drainage patterns, changed soil moisture regimes, depletion of organic matter, compaction, 

creation of bare areas, erosion, introduction of weeds, and changed soil fertility regimes 

(Environment ACT, 2005; SEWPAC, 2012a). The component native flora and fauna, in 

particular invertebrates, and the integrity of ecosystem processes can be seriously affected by 

these changes (SEWPAC, 2012a). 

Nutrient enrichment 

Further to the effects of elevated nutrients from livestock, outlined above, nutrient enrichment 

of a patch can arise from other activities, such as nearby pasture improvement, urbanisation, or 

other infrastructure. This is particularly the case if patches are down slope of drainage lines or a 

source of nutrient enrichment, or through wind dispersal of seed and soil. These flows of water, 

nutrients, chemicals and exotic plant species into a patch have detrimental effects, such as 

altering nutrient cycling to promote weed species over native perennials (McIntyre et al., 2002; 

Rawlings et al., 2010). 
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Altered fire regimes 

The precise nature of the pre-settlement fire regimes for NTG–SEH is unknown (Environment 

ACT, 2005), though it is thought that fire played a significant part in community dynamics 

(Kirkpatrick et al., 1995; Eco Logical Australia, 2009; Dunlop et al., 2012). It is likely that the 

community was adapted to fire regimes applied by Indigenous people (SEWPAC, 2012a). Fire 

is now rarely used for ecological management of grasslands (Rehwinkel, pers. obs.). It is 

unknown what the effects of altered fire regimes have been on the community’s structure and 

composition. The resilience of grassy ecosystems to fire is likely to have changed because of 

floristic compositional changes resulting from other disturbances, or from the long-term 

exclusion of fire. Pre-settlement burning regimes are now likely to have largely been replaced 

by grazing as the dominant form of biomass removal in NTG–SEH.  

However, it is clear from the few sites where fire has been consistently applied as a 

management tool in grassy ecosystems that the occasional use of patch burning may enhance 

the diversity of grassland by increasing inter-tussock spaces in dense swards of the dominant 

grasses. This allows increased vigour of any pre-existing inter-tussock forbs and the 

recruitment of a range of other forb species, either from the soil seed store, or from dispersal 

from within or beyond the site, reducing exotic plant species populations (SEWPAC, 2012a; 

Rehwinkel, pers. obs.). Note that patch burning may also attract grazers to the fresh plant 

growth so grazing pressure can be damaging if not controlled (Tothill, 1971). 

Too-frequent burning or fires that are too hot or wrongly timed are identified as a threat to 

native grasslands, and particularly to the small, relatively immobile fauna species that occur in 

small, fragmented sites and to sensitive flora species (Environment ACT, 2005; SEWPAC, 

2012a; Dunlop et al., 2012). In some cases the accumulation of fuel from exotic plant species 

can promote high intensity fires. Burning regimes that are insensitive to the needs of 

component species and management of weeds are expected to further degrade the structure of 

remnants, including those in good condition, into the future.  

Invasive flora and fauna  

Exotic fauna and flora species have had a major impact upon NTG–SEH. Invasions of feral 

animals and weeds have been documented since the early 1950s (Costin, 1954), and are still 

considered as severe threats throughout the range of NTG–SEH (Environment ACT, 2005; Eco 

Logical Australia, 2009; SEWPAC, 2012a).  

Aside from domestic stock, the exotic herbivore with probably the greatest impact on NTG–

SEH is the European rabbit (Oryctolagus cuniculus) (Costin, 1954; Environment ACT, 2005; 

DEWHA, 2008). Grazing by rabbits has direct impacts on native plant and animal species, 

through preventing plant regeneration, and by competing directly with native fauna for food 

and shelter. Their associated indirect impacts include digging, which leads to a loss of 

vegetation cover and consequent disturbance to soil properties, and supporting populations of 

introduced cats and foxes, which prey upon native fauna. The burrowing activities of rabbits 

are a major source of disturbance to grasslands, promoting sites for invasion of weeds and 

acting as foci for erosion.  

There have been serious impacts of feral cat (Felis cattus), European red fox (Vulpes vulpes) 

and rabbits on the viability of populations of fauna species which have already been 

compromised by habitat loss, with resulting changes in ecosystem processes, including 

biogeochemical cycling, water repellence and plant recruitment (Dunlop et al., 2012). The 

dominant predator in NTG–SEH is now likely to be the European red fox. It is posited that this 

species is responsible for substantial native fauna declines within NTG–SEH. 

Soil disturbance caused by feral pig (Sus scrofa) is a major problem in areas of NTG–SEH that 

are close to forested environments (NSW grassy ecosystems database). Such soil disturbance 
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not only physically damages NTG–SEH sites and the associated flora, but facilitates weed 

invasion.  

Other introduced species are prominent within NTG–SEH, including common starling (Sturnus 

vulgaris), European skylark (Alauda arvensis), European goldfinch (Carduelis carduelis), 

brown hare (Lepus europaeus) and house mouse (Mus musculus) (NSW grassy ecosystems 

database). These species inhabit niches that were either formerly or still are occupied by native 

species, and it is highly likely that they have had or continue to have a role in competition with, 

and in some cases, the displacement of such species from NTG–SEH.  

Introduced flora species (weeds) variously alter the structure, function and species composition 

and are a serious threat of the ecological community (ACT Government, 2005; Environment 

ACT, 2005; SEWPAC, 2012a). Weed invasion results from the effects of clearing, 

fragmentation, soil enrichment, and high grazing pressure. Counter-intuitively, in situations 

where no biomass removal occurs for many years and the dominant cover has lost vigour and 

dies out, weeds are given an opportunity to establish. 

All sites contain at least a few introduced plant species, although in the more intact sites these 

usually occur at low densities or have a low total percentage foliage cover (Sharp, 1997). Many 

sites contain populations of many weed species (Environment ACT, 2005; NSW grassy 

ecosystems database).  

Exotic annual weeds may be seasonally evident at high densities and compete with native forb 

species. Annual weeds produce high levels of biomass in spring, break down over summer and 

autumn and release nutrients back into the soil, repeating the cycle, and making it very resistant 

to change (Prober et al., 2009). Annual grass species include wild oats (Avena spp.), brome 

grasses (Bromus spp.), rat’s tail fescue (Vulpia spp.), barley grasses (Hordeum spp.), quaking 

grass or shivery grass (Briza spp.), and hair grasses (Aira spp.). 

Large invasive tussock grasses have a high impact on native grassland diversity (McIntyre et 

al., 2005). The most invasive weed species of NTG–SEH include African lovegrass (Eragrostis 

curvula), serrated tussock (Nassella trichotoma), Chilean needlegrass (Nassella neesiana), 

phalaris (Phalaris aquatica) and St John’s wort (Hypericum perforatum) (ACT Government, 

2005; Environment ACT, 2005; SEWPAC, 2012a). Woody weeds include sweet briar (Rosa 

rubiginosa), English hawthorn (Crataegus monogyna) and African boxthorn (Lycium 

ferocissimum).  

Weed invasion from escaped garden plants is an increasing threat that is likely to continue to 

affect this ecological community (TSSC, 2010). Current weeds in this category include serrated 

tussock, blackberry (Rubus fruticosus), St John's wort, and the woody weeds listed above. 

A further threat to NTG–SEH is posed by the control measures that are employed for dense 

infestations of the weeds found in some sites (Rehwinkel, pers. obs.). In such situations boom 

spraying can not only kill the weeds at the site, but also the non-target native species. Even spot 

spraying can result in death of non-target species where misapplied.  

Other disturbances  

A range of disturbances has led to degradation of the habitat of NTG–SEH. Some of these 

disturbances have been discussed above, including clearing, weed and feral animal invasions 

and changes to soil properties. NTG–SEH has also been subject to, and is still under threat 

from, a range of other disturbances (Fallding, 2002; Environment ACT, 2005), as follows:   

 Physical soil disturbances from ripping rabbit burrows and adjacent cultivation and 

infrastructure works. These activities may remove or kill the existing vegetation, release 
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soil nutrients, create favourable environments for weed invasion, alter drainage patterns 

and lead to compaction or erosion; 

 Inappropriate mowing or slashing (i.e. mowing too frequently or too low, at the wrong 

time, or leaving thatch-lines of mown material) can be a threat to native grassland sites, 

preventing recruitment of component species, and can lead to weed invasion; 

 Inappropriate use of herbicide affects grassland composition, both directly and 

indirectly through spray-drift;  

 Salinisation is identified as a medium to long-term threat, and the amelioration of 

salinisation by tree planting is also seen as a threat; and 

 Removal of bushrock from NTG–SEH, either for facilitation of farming activities or for 

collection of rocks for home landscaping use removes vital habitat elements, which are 

important for many species, including threatened fauna species, especially Aprasia 

parapulchella (pink-tailed worm-lizard), Suta flagellum (little whip snake), Delma 

impar (striped legless lizard) and Tympanocryptis pinguicolla (grassland earless 

dragon).  

Climate change 

By 2050, the region in which the ecological community occurs is predicted to experience a 

general warming in all seasons, reduced winter and spring rainfall, and increased summer 

rainfall (DECCW, 2010a; Dunlop et al., 2012; Lavorel et al., 2015). These changes are likely to 

result in issues such as: 

 loss of resilience to degradation and fragmentation;  

 structural and compositional changes of the herbaceous ground layer: 

o Changed C3/C4 ratios e.g. summer-growing or C4 grasses, such as kangaroo 

grass, redgrass or the weed African lovegrass (Eragrostis curvula), are likely to 

replace the winter-growing or year-long green or C3 grasses, such as 

speargrasses and wallaby grasses.  

o Replacement of perennial grasses with annual species. 

o The loss or depletion of the moisture-dependent associations, such as those 

found on the frost hollows and the beds of the large ephemeral wetlands, is also 

predicted. 

o Reduced pasture productions and increasing grazing pressure from from 

livestock, eastern grey kangaroos and other macropods and exotic herbivores. 

 predominance of exotic plant species and reduced native forb diversity;  

 altered fire frequency, increased intensity and spread; 

 high rainfall areas under increased pressure for cropping; and,  

 cascading changes in ecological interactions. 

It is predicted that climate change will exacerbate existing threats and put increasing pressure 

on the ecological community as a whole. 

Key threatening processes 
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The following is a list of EPBC-listed key threatening processes relevant to this ecological 

community: 

 Land clearance 

 Novel biota and their impact on biodiversity 

 Loss and degradation of native plant and animal habitat by invasion of escaped garden 

plants, including aquatic plants 

 Competition and land degradation by rabbits 

 Predation by European red fox 

 Predation by feral cats 

 Predation, Habitat Degradation, Competition and Disease Transmission by Feral Pigs 

 Loss of climatic habitat caused by anthropogenic emissions of greenhouse gases 
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Appendix E – Eligibility for listing against the EPBC Act criteria 

Criterion 1 – Decline in geographic distribution 

The magnitude of past and future reductions in Natural Temperate Grassland of the South 

Eastern Highlands is related to changes to its structure, function and composition. These 

changes occur through the intensity of long-term heavy grazing pressures and loss of NTG–

SEH through cropping and pasture development, infrastructure development, rural-residential 

and urban expansion and horticultural activities (see Appendix D and Criterion 4, below). 

It is apparent that in NSW clearing is continuing and many sites continue to be degraded by 

ongoing activities that do not require any approval (Rehwinkel, pers. obs.; NSW grassy 

ecosystems database; Southern Rivers Catchment Management Authority, undated). Rural 

subdivision is also impacting on NTG–SEH in NSW (Fallding, 2002). However, the extent of 

clearing and areas affected by activities associated with rural subdivision is difficult to gauge. 

In the ACT where the location of almost all remaining patches of NTG–SEH are well studied 

and known, losses are still occurring due to clearing for urban or infrastructure development, 

inappropriate management, weed invasion and inadvertent disturbances (Cooper, 2009).  

Many previous estimates of extant NTG–SEH refer to remnants of high site-quality (i.e. sites 

that retain a high floristic species diversity and structural integrity, or in the sense of this 

document, meeting the condition threshold criteria); such estimates have been unanimous in 

suggesting that grassland in good condition is now severely reduced in area and is highly 

fragmented (Thomas et al., 2000; Environment ACT, 2005; Gellie, 2005; SEWPAC, 2012a).  

Estimates of the pre-settlement area occupied by NTG–SEH vary, with an estimate of 480 000 

ha by Rehwinkel (1997). This figure is an area-estimate based on the range of NTG–SEH in 

areas of the Southern Tablelands, as defined in Environment ACT (2005), and also including 

the Boorowa, Tumut, Khancoban and Tumbarumba districts. A further 20 000 ha of grassland 

is estimated to have occurred in the Bathurst region (Keith, 2005). Thus, the best available 

figure for the maximum pre-European extent of NTG–SEH in the South Eastern Highlands and 

adjacent bioregions is in the order of 500 000 ha (i.e. totalling the maximum Southern 

Tablelands figure from Rehwinkel (1997) and the figure of 20 000 ha in the Bathurst region 

from Keith (2004). 

Calculations of figures in Environment ACT (2005) for extant NTG of the southern tablelands, 

relative to its pre-European extent, provide the conclusion that less than 3% remains that would 
approximate the High to Very High and Excellent condition criteria of NTG–SEH (see 1.5.2, 

Condition Thresholds). These categories of condition thresholds are considered as indicative 

surrogates for patches that retain high levels integrity and ecological function. In the portion of 

the Southern Tablelands covered by Environment ACT (2005), there were over 450 sites with 

NTG–Southern Tablelands likely to meet the condition threshold criteria of NTG–SEH on both 

public and private land (covering approximately 8 000 ha). A further 7 000 ha, unsurveyed at 

the time of publication of Environment ACT (2005), was estimated to have existed on private 

land in NSW.  

More recent modelling (Baines & Dunford, 2008) that was based on remote-sensing models 

(ERIC, 2001; Walter and Schelling, 2004; Walter and Schelling, 2005) has suggested that up to 

18.9% of the pre-European extent of NTG–SEH is retained. Baines and Dunford (2008) 

acknowledge that due to the uncertainties of the modelling processes, the estimate of 18.9% 

NTG–SEH remaining includes areas that that are too degraded to meet the definition of 

community as per Environment ACT (2005). It is also known that the remotely-sensed models 

(ERIC, 2001; Walter and Schelling, 2004; Walter and Schelling, 2005; Rehwinkel, 2005) on 

which the Baines and Dunford (2008) model rely in many cases does not discriminate 

grasslands dominated by kangaroo grass with those dominated by the aggressively invading 
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exotic African lovegrass, possibly because both of these grasses have similar physiological 

responses to summer rain, and hence a similar signature (Rehwinkel, pers. obs.). It is therefore 

concluded that this type of modelling is likely to have overestimated the amount of NTG–SEH 

remaining. 

While the precise amount of NTG–SEH remaining that meets the Moderate, or higher, 

condition threshold categories is unknown, it is clear from the figures presented above that the 

community has been heavily cleared and little remains in states that meet the threshold 

condition criteria. Since 2005, additional survey work has been undertaken (Baines, undated a; 

Baines, undated b), which has revealed 3500 ha of NTG–SEH in the areas to the north, east and 

south-west of the ACT, areas considered under-sampled at the time of publication of 

Environment ACT (2005). Additionally, since the publication of Environment ACT (2005), 

other surveys throughout the range of NTG may have added as much as 500 ha of NTG–SEH 

that meet the condition threshold criteria, and up to 900 ha is predicted to occur in Namadgi 

National Park that was not considered to be NTG–Southern Tablelands in Environment ACT 

(2005). Unsurveyed areas throughout the range of NTG–SEH region may add approximately 

another 3 000 ha of NTG–SEH to the total remaining (Rehwinkel, pers. comm.). 

The current and former extent of the ecological community in Victoria is unknown, but is likely 

to be relatively small, due to restricted habitat for this ecological community in that region.  

Whilst these estimates of current and former extent (summarised in Table E1) do not cover all 

occurrences of the ecological community, the percentage decline is considered indicative for 

the ecological community as a whole. The Committee judges that it is likely that the ecological 

community has undergone a decline in extent of at least 90%, where approximately 50 000 ha, 

or less, remains. 

The Committee concludes that the ecological community has undergone a very severe decline, 

indicated by a decline of 90% or more, and is therefore eligible to be listed as Critically 

Endangered.  

Table E1. Summary of extent and decline estimates for NTG–SEH.  

Pre-European extent (ha) Current extent (ha) % remaining 

500 000
1 

 

15 000
2 

3 

22 900
3 

4.6 

94 500
4 

18.9 

1
Rehwinkel (1997) + Keith (2004); 

2
Environment ACT (2005); 

3
Environment ACT (2005) + figures 

quoted in text above for additional surveys since 2005; 
4
Baines & Dunford (2008), where 18.9% 

remaining is calculated from an assumed pre-European extent of 500 000 ha. 
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Criterion 2 – Small geographic distribution coupled with demonstrable threat 

This criterion aims to identify ecological communities that are geographically restricted to some 

extent. Three indicative measures apply:  

1) extent of occurrence, an estimate of the total geographic range over which the ecological 

community occurs;  

2) area of occupancy, an estimate of the area actually occupied by the ecological community 

(which generally equates with its present extent); and  

3) patch size distribution, an indicator of the degree of fragmentation of the ecological 

community.  

It is recognised that an ecological community with a distribution that is small, either naturally or 

that has become so through landscape modification, has an inherently higher risk of extinction if 

it continues to be subject to ongoing threats that may cause it to be lost in the future. As detailed 

in Appendix D, the ecological community is affected by a range of demonstrable threats. 

Clearing of NTG–SEH has resulted in patches of the ecological community becoming more 

isolated from each other and from surrounding vegetation communities, including remnants of 

related woodlands. These fragmented patches are more susceptible to threats, and experience 

ongoing impacts from grazing, weed invasion, and further small-scale clearing (see Appendix D 

and Criterion 4). Isolated populations of species of NTG–SEH are at risk from loss of genetic 

diversity and other deleterious genetic effects (see Criterion 3). 

Extent of occurrence  

The ecological community occurs predominately in the South Eastern Highlands Bioregion with 

minor occurrences in adjacent areas. The area of the SEH bioregion is approximately 

8 700 000 ha, therefore the ecological community’s extent of occurrence exceeds the threshold 

for being considered limited. 

Area of occupancy 

The present extent of the ecological community (its area of occupancy) is currently estimated to 

be less than 50 000 ha (see Criterion 1), which is indicative of a limited geographic distribution.  

Patch size distribution 

The best available data for patch size analysis come from modelling by Baines and Dunford 

(2008). These data cover much of the range of the ecological community on the South East 

Highlands and can be considered indicative of the patch size distribution of the ecological 

community outside the study area. As acknowledged under Criterion 1, this modelling 

overestimates the area of the ecological community, as it is likely to include areas of native 

pasture or, at times, areas dominated by perennial exotic grasses. Furthermore, these data do 

not include patches less than 2 ha in size, as the model only predicted sites greater than 2 ha. 

Nonetheless, these data show that most patches that remain today are very small and are less 

than 10 ha in size (Table E2). Some larger remnants (>100 ha) remain, although the amount of 

these remaining are likely to be overestimated due to the limitations described above.  

As most patches of the ecological community are less than 10 ha in size, this is indicative of a 

very restricted distribution. 
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Table E2. Indicative patch size distribution for the NTG–SEH ecological community (based on 

analysis of data from Baines and Dunford, 2008). Note: these data do not include patches less 

than 2 ha in size, as the model only predicted sites greater than 2 ha. 

Thresholds Size range (ha) No. patches % patches Cumulative % 

Restricted 

Very 

Restricted
2 – < 10 10838 79.5 79.5 

98.5 

 ≥ 10 – 100 2595 19.0  

  ≥ 100 203 1.5   

  Total  13636 100   

 

Summary 

The distribution of the ecological community is considered very restricted as most patches are 

less than 10 ha. There is a range of demonstrable on-going threats that could cause it to be lost 

in the immediate future. The Committee therefore concludes that the ecological community is 

eligible for listing under Criterion 2 as Critically Endangered.  

 

Criterion 3 – Loss or decline of functionally important species 

From the perspective of ecological function, the most important life-form in Australian 

temperate grasslands is the large perennial tussock, providing high biomass, structural habitat, 

soil protection and favourable conditions for nutrient cycling, water infiltration and the highest 

carbon stocks (McIntyre, 2005; McIntyre & Tongway, 2005; Lavorel et al., 2015).  These 

tussocks include the dominant grasses Themeda, Poa, and some Austrostipa spp.  The 

dominance of these species can be reduced by high grazing pressures, severe soil disturbance 

and nutrient enrichment.  They may be completely or partially replaced by other more 

disturbance tolerant native species, or in the extreme, replaced entirely by exotic species.  

Kangaroo grass is one of the largest tussock grasses in NTG–SEH, and is the structural 

dominant of most of the vegetation associations of NTG–SEH throughout its range, and this 

species has been lost in all but an estimated 3% of the NTG–SEH that remain in states that 

approximate the High to Very High and Excellent condition threshold criteria (see Criterion 1).  

Likewise, only a small proportion of sites, estimated to be well under the estimated 3% of the 

NTG–SEH that remain in states that meet the High to Very High and Excellent condition 

threshold criteria, contain very high floristic diversity (Environment ACT, 2005; NSW grassy 

ecosystems database). Furthermore, fauna species, including invertebrates, that may have 

played very important functional roles are either long extinct or have greatly reduced 

populations in the great majority of NTG–SEH sites (Costin, 1954; Environment ACT, 2005; 

Keith, 2004; Tozer et al., 2010; Dunlop et al., 2012; OEH, 2012a; SEWPAC, 2012a). In 

addition, several grassland flora and fauna species, some of which may be functionally 

important, are now regarded as threatened under Australian, State and Territory legislation (see 

Table A2).  

Available information suggests that the ecological community has undergone a loss or decline 

of functionally important species, though the only quantitative information that is available is 

that grasslands that meet the condition threshold criteria are thought to occupy <3% of the 

former extent of NTG–SEH (see Criterion 1). Such grasslands are the only ones to retain the 

majority of the forb species that were once found in NTG–SEH across its range.  
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Fragmentation of NTG–SEH has resulted in substantial changes to ecosystem function, the 

restriction of movement of native fauna species and dispersal of plant species between sites, 

and thereby, increased chances of local extinctions and reductions in the chances of re-

colonisation of species (SEWPAC, 2012a). Isolation and reductions of populations of 

component species are also likely to have severe genetic effects that will lead to a long-term 

decrease in viability. This has been confirmed in the few grassy ecosystem species that have 

been subject to genetic studies, in particular the endangered Rutidosis leptorrhynchoides 

(button wrinklewort), Acacia dealbata (silver wattle), Swainsona sericea (silky swainson-pea) 

and Eucalyptus aggregata (black gum) (DECCW, 2010b; Young, et al., 2000; Broadhurst, 

2007). While the genetic effects of small populations and fragmentation have only been studied 

in a limited number of grassland species, it is likely that such effects are widespread throughout 

many of the species within NTG–SEH. 

Information on the life span of kangaroo grass and grassland forbs is limited. However, there is 

some evidence that many forb species, including the endangered species Rutidosis 

leptorrhynchoides (button wrinklewort), Prasophyllum petilum (Tarengo leek orchid) and, 

Swainsona recta (small purple pea) are long-lived (i.e. greater than 10 years, G. Baines pers. 

comm., 12 May 2012). The life-span of kangaroo grass and several other important forb species 

(e.g. Eryngium rostratum, Chrysocephalum apiculatum, Calocephalus citreus, Lomandra 

bracteata) is of a similar order of magnitude (Rehwinkel pers. obs.).  

Some of the above-mentioned species represent functionally important species and that three 

generations of some of these species is considerably longer than 10 years (possible between 15 

to 20 years for some species), then it is likely that the NTG–SEH ecological community has 

experienced a severe decline (i.e. an estimated decline of at least 50% over the last three 

generations, which may be up to 50 years) of functionally important species.  

While there some innovative techniques are being developed to restore grassland (e.g. Gibson 

Roy, 2008), these techniques are difficult and expensive to apply and it is unlikely that 

resources will be available to restore large areas of NTG–SEH in the near future. Much effort 

has been applied over the last 20 years of extensive work on NTG–SEH (e.g., Benson, 1994; 

Rehwinkel, 1997; Fallding, 2002; ACT Government, 2005; Environment ACT, 2005; 

Sharp, 2006; Baines, 2008; Cooper, 2009; Eco Logical Australia, 2009; Territory and 

Municipal Services, 2010; Sharp, 2011; SEWPAC, 2012a). Despite this, the amount of physical 

recovery of NTG–SEH that has been achieved in that time has been very slight. Additionally, it 

is estimated that about 0.1% of pre-settlement NTG–SEH in NSW is now formally protected in 

the reserve estate, the majority of these sites having been gazetted in the last 10 years (NSW 

grassy ecosystems database).  

In summary: 

 The ecological community has a suite of key functional plant species, many of which 

have been lost from most occurrences of the ecological community. 

 Genetic studies have identified a loss of viability in some species. 

 The lifespan of key grassy ecosystem species may exceed 10 years, though the 

generation time may be less. Three generations is likely to exceed 10-20 years. 

 Restoration is unlikely to be possible over the near future, particularly at a broad scale. 

The Committee concludes that the decline in NTG–SEH is severe and restoration of the 

ecological community as a whole is unlikely in the near future (i.e. over the five generations, 

of some of the key species such as kangaroo grass and some important forb species that may 

have a maximum of 20 years per generation and that are believed to play a major role in 
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sustaining the community). The ecological community is eligible for listing as Endangered 

under this criterion. 

Criterion 4 – Reduction in community integrity 

The threats that contribute to reduction in the compositional and functional integrity of Natural 

Temperate Grassland of the South Eastern Highlands Bioregion are detailed in Appendix D. 

Threatening processes continue to operate on sites of all condition classes, leading to species 

loss, fragmentation and isolation, and deleterious genetic effects. This amounts to an overall 

lack of community integrity in the majority of NTG–SEH sites. 

Changes to the structural and compositional integrity of NTG–SEH followed European 

settlement and the introduction of agriculture and pastoral activities. The partial or total 

removal of the community’s dominant species and the replacement by other native or exotic 

species, reduction in diversity of the flora and fauna, modification to functional processes and 

in some cases loss of the trees or shrubs is characteristic of the impact on the community across 

its range.  

The processes of clearing, grazing by domestic stock and rabbits and changed fire regimes, 

along with the effects of fragmentation, species introductions, species depletions and 

extinctions, changes to soil properties and other forms of degradation have caused substantial 

changes to the natural structure and diversity of NTG–SEH. Across the community’s known 

range, species diversity is now generally low. Some sites preserve high species richness, 

including species that are uncommon across the region, but these are rare, mostly small, 

isolated and fragmented. The interaction of the above-listed human-induced impacts, 

superimposed upon the effects of the recent decade-long drought has resulted in complex 

change within NTG–SEH. It is believed that these changes are seriously undermining the 

proper functioning of ecosystem processes, to the extent that a significant proportion of 

remnants are experiencing declining condition. There are also expected to be severe changes to 

the community’s structure, composition and resultant ecological functioning due to the effects 

of human-induced climate change. 

NTG–SEH is naturally highly diverse, but now, few, if any, remnants of NTG–SEH retain the 

probable structure, composition and function of the pre-settlement community (Benson, 1994; 

Rehwinkel, 1997; Keith, 2004; Environment ACT, 2005; Rehwinkel, 2007; Rehwinkel, 2015; 

SEWPAC, 2012a). It was stated as early as the 1950s that nowhere on the Monaro had the 

original grassland been found structurally and floristically intact (Costin, 1954). Pre-settlement 

structure and composition can now only be inferred from the few remnants that have rarely, if 

ever, been grazed by domestic stock and/or subject to application of fertilisers, including 

remnants in country cemeteries and roadside reserves (NSW grassy ecosystems database). 

Many of the ecological processes once acting on these remnants are likely to have been 

eliminated due to extensive land-use change in the matrix surrounding these remnants.  

Reductions in grassland structure, species richness and composition 

Based on the distribution patterns of surviving remnants, being scattered relatively evenly 

across the landscape throughout the ecological community’s range, it is clear that post-

settlement management impacts have generally reduced species richness of NTG–SEH across 

this range (Benson, 1994; Clarke, 2003; Keith, 2004; Environment ACT, 2005; SEWPAC, 

2012a). Changes are likely to have been more extreme after the beginning of the 20
th

 century, 

due to increased pressures from grazing stock and rabbits, introduction of the more intensive 

agricultural practices of fertilisation and cropping, coupled with the effects of severe droughts. 

Recent studies indicate that the introduction of fertilisers leading to an increase in nutrients, 

particularly in available nitrate and phosphorus, have had severe detrimental effects on native 

species composition in grassy ecosystems (Dorrough et al., 2008, Prober et al., 2009).  
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The loss of component flora species from NTG–SEH is reflected by the suite of flora species 

that have been listed as threatened across the whole distribution of NTG–SEH (Table A2) and 

the number of species that are infrequently encountered (Rehwinkel 2015). Since the time of 

European settlement, the grasslands have also seen a reduction in fauna species composition, 

with fauna species identified as important in the functioning of the grassland ecological 

community now lost or severely diminished (Costin, 1954; Environment ACT, 2005; Keith, 

2004; Tozer et al., 2010; Dunlop et al., 2012; OEH, 2012a; SEWPAC, 2012a) (see Table A2).  

Clearing has occurred for the establishment of crops and pastures, or for infrastructure 

development (Environment ACT, 2005; Eco Logical Australia, 2009). Over much of the range 

of NTG–SEH, this structurally diverse native community has been replaced by a simplified 

community, in many cases comprising near monocultures of either native or exotic species. In 

other cases a variety of native species are retained, either as a fully native groundlayer or mixed 

with exotic pasture species (Environment ACT, 2005). In the grasslands subject to significant 

past human disturbance, the diversity is often very limited and such sites lack structural 

complexity. Structural complexity has also been lost in some sites of NTG–SEH through the 

deliberate or accidental clearing of any overstorey tree and shrub layer, naturally sparse as it 

was (NSW grassy ecosystems database).  

Grazing by domestic stock and introduction of fertiliser is known to affect the structure and 

composition of this ecological community by: 

 Changing the dominance of particular grass species that may be prone to heavy grazing. 

For example, changing a kangaroo grass dominated patch to that dominated by 

speargrasses or wallaby grasses (SEWPAC, 2012a), as described in Criterion 3;  

 Changing the composition of species. Native grasses that were dominant prior to 

European settlement have either been partially or completely replaced by other native or 

introduced species (Costin, 1954; Dunlop et al., 2012). Overgrazing by domestic stock, 

in conjunction with nutrient enrichment, is thought to have contributed to declines in 

perennial native tussock species and native forbs (Dorrough et al., 2008; Prober et al., 

2009; Dunlop et al., 2012), and increases in exotic annuals (Prober et al., 2009; Dunlop 

et al., 2012); 

 Favouring of grazing-tolerant species. This is due to the preferential consumption by 

grazers of certain species, such as those with an erect habit and perennial lifecycles, 

over those with prostrate habits and and/or short or annual lifecycles (McIntyre and 

Lavorel, 2001; McIntyre et al., 2005; Eddy, 2002; Dunlop et al., 2012; NSW grassy 

ecosystems database). 

 Reducing or eliminating populations of certain forb, grass and sub-shrub species, 

particularly those that are intolerant of grazing (Rehwinkel, 2015; Tozer et al., 2010). 

With continued heavy grazing, there is a reduction of the relative abundance, or total 

elimination of palatable forbs. This simplifies the structure of the vegetation. The 

simplification of vegetation structure has implications for the suitability of habitats for a 

wide range of native fauna (Tozer et al., 2010); 

 The production, by overgrazing or trampling, of patches of bare ground into which non-

palatable woody species can establish, as for example in cases in which Kunzea 

ericoides (burgan), or Kunzea parvifolia (violet kunzea) are invading grasslands in the 

Braidwood region (NSW grassy ecosystems database); and 
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 Creating gaps for the establishment of introduced herbaceous plants that may compete 

with native plant species, resulting in further declines in native species diversity and 

alterations to vegetation structure and nutrient levels (McIntyre et al., 2002; Prober et 

al., 2009; Tozer et al., 2010). 

Conversely, the exclusion of grazing may affect grassland structure (Environment ACT, 2005). 

In NTG–SEH some form of biomass removal is considered essential to maintain community 

structure (Trémont, 1994; Environment ACT, 2005; SEWPAC, 2012a). In pre-settlement 

conditions, such biomass control was carried out by a range of fauna species, including 

invertebrates (Costin, 1954; Keith, 2004), and most likely, by Aboriginal burning practices. In 

the absence of these biomass-reducing agents, and without regular removal of some herbage by 

introduced grazers, burning or slashing, excess grass material may accumulate, potentially 

inhibiting the growth of other plant species in the sward (Eddy, 2002; Lunt et al., 2007). 

Ultimately, biomass accumulation can be so great as to cause the death of the dominant cover, 

because the emerging growth lacks the vigour to penetrate the previous seasons’ accumulation 

of biomass. Small remnants in good condition, such as those that occur in cemeteries and some 

travelling stock reserves, experience sporadic defoliation in the form of slashing, mowing or 

short grazing spells. This may partly explain the extraordinary diversity of such sites. However, 

in sites where there is no regular defoliation, for example cemeteries that are no longer 

maintained, the biomass accumulation of the dominant perennial grasses suppresses other 

structural elements of the groundlayer, particularly the smaller, less robust inter-tussock forbs, 

ultimately leading to a loss of diversity, and often, invasion by introduced species (NSW grassy 

ecosystems database).  

Many herbaceous species are known to be rare within the community (as identified in 

Rehwinkel, 2015; NSW grassy ecosystems database). Some species may have always been 

rare, because of limited distribution and/or niche specialisation (McIntyre, 1995). However, 

many species in NTG–SEH are considered to have become rare because of the combined 

effects of high-intensity stock grazing, fertiliser application and other pastoral developments in 

NTG–SEH (Dorrough et al., 2008). The fact that the rarest species are generally found only at 

sites that have experienced very minor stock grazing pressure and little or no fertiliser 

application is evidence for this. It is notable that such sites are spread across the range of the 

community and occur in a range of topographic positions and on a range of substrates. Some of 

these rare species are thought to have been once widespread and now only occur in isolated 

sites with little disturbance. For example, Prasophyllum petilum (Tarengo leek orchid) is now 

known from only five widely scattered populations in Travelling Stock Reserves or cemeteries: 

Delegate, Captains Flat, Hall (ACT), Boorowa and Ilford (ACT Government, 2005; NSW 

grassy ecosystems database; OEH, 2012b). It is likely that this species previously occurred 

across the region. The Tarengo leek orchid occurs within a variety of associations, including 

various natural grassland associations and also in Box-Gum Woodland and Snow Gum Grassy 

Woodland. It is likely that this and many other rare species were formerly distributed more 

widely throughout the region and now only occur where they have escaped threatening 

processes.  

Changes to the structure and floristics of NTG–SEH due to climate change are likely to occur, 

through changes to a dominance of summer-growing or C4 grasses, depletion of native 

groundlayer vegetation, increased invasion of weed species, loss or depletion of moisture 

dependent associations of the ecological community, and higher grazing pressures from 

increases in populations of herbivores (DECCW, 2010a; Dunlop et al., 2012; also see Appendix 

D).  

Increased fertility can change the community structure and floristics (Environment ACT, 2005; 

Dorrough et al., 2006; Prober et al., 2009; SEWPAC, 2012a). This is particularly so in run-on 
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areas such as drainage lines, and the grasslands dominated by Poa labillardierei (river tussock) 

are particularly prone to functional collapse and partial or complete replacement by 

aggressively competing introduced pasture species (Benson, 1994). Grasslands dominated by 

kangaroo grass, a C4 species adapted to low-nutrient, low-moisture conditions, are also 

susceptible to nutrient increases, as are many forb species (Dorrough et al., 2008). Increases in 

fertility, including from the application of fertilisers, are associated with the replacement of a 

diversity of native perennial species with fewer annual exotic species, which in turn renders the 

grassland less resilient to drought (Dorrough et al., 2008) and results in a seasonal pattern of 

high and low nitrate levels limiting the ability for native species to establish (Prober et al., 

2009). A range of other alterations to composition related to soil fertility changes have been 

noted (SEWPAC, 2012a). 

The maintenance of cryptogam crusts contributes to the maintenance of soil processes (Prober 

in press). Cryptogam crusts in NTG–SEH are likely to have the important functional roles that 

have been identified for other Australian ecosystems, such as reducing water and wind erosion, 

regulation of water infiltration, enhancing soil nutrition and providing niches for seedlings and 

invertebrates (Eldridge & Tozer, 1997). Currently, only a limited number of sites, particularly 

those exhibiting minimal disturbance, retain extensive cryptogam crusts (NSW grassy 

ecosystems database).  

The best documented disruption of ecological processes in NTG–SEH relates to the genetic 

effects (e.g. DECCW, 2010b; Young et al., 2000; Broadhurst, 2007) and the reduction of fauna 

diversity (Costin, 1954; SEWPAC, 2012a; Environment ACT, 2005; OEH, 2012a).  

Changes to a variety of soil properties have been recorded as major impacts on NTG–SEH. 

These include changed drainage patterns, changed soil moisture regimes, depletion of organic 

matter, compaction, salinisation, creation of bare areas, erosion, loss of soil moisture and 

changed soil fertility regimes (Environment ACT, 2005; SEWPAC, 2012a). The component 

native flora and fauna, in particular invertebrates, and the integrity of ecosystem processes can 

be seriously affected by these changes (SEWPAC, 2012a). Disruption of ecological processes 

from soil changes are likely to include the vital cycling of organic matter, nutrients, gases and 

water (Sharp, 2011). 

Effects of feral animal and weed invasions 

The effects of invasions of exotic fauna and flora species into NTG–SEH are regarded as 

severe threats (Environment ACT, 2005; SEWPAC, 2012a, Eco Logical Australia, 2009).  

As detailed in Appendix D, invasive fauna with the greatest apparent impacts include the 

European rabbit (Oryctolagus cuniculus), feral cat (Felis cattus), European red fox (Vulpes 

vulpes), and feral pig (Sus scrofa). Other prominent introduced fauna within NTG–SEH include 

the common starling (Sturnus vulgaris), European skylark (Alauda arvensis), European 

goldfinch (Carduelis carduelis), brown hare (Lepus europaeus) and house mouse (Mus 

musculus) (NSW grassy ecosystems database). Along with direct impacts such as predation and 

degradation through grazing and soil disturbance, these species inhabit niches that were either 

formerly or still are occupied by native species, and it is highly likely that they have had or 

continue to have a role in competition with, and in some cases, the displacement of such 

species from NTG–SEH.  

Many introduced plant species occur in this ecological community and they variously alter the 

structure, function and species composition (as detailed in Appendix D). For example, weeds 

have impacted upon the integrity of NTG–SEH by: 
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 Simplifying the structure and composition of the groundlayer; some species, including 

serrated tussock, African lovegrass, and phalaris (Phalaris aquatica) can develop into 

dense monocultures, the dense swards of which out-compete native ground layer plants;  

 Inter-tussock spaces formerly occupied by native forbs becoming dominated by exotic 

annual grasses and forbs; 

 Woody weeds increasing the cover of the shrub layer, with sweet briar (Rosa 

rubiginosa), English hawthorn (Crataegus monogyna) and African boxthorn (Lycium 

ferocissimum) frequently occurring in NTG–SEH. At low densities, these species 

occupy the niche otherwise available to native shrub species, and at high densities they 

change the structural appearance and functioning of the community. Increased cover of 

sweet briar promotes increased recruitment of exotic weeds, particularly serrated 

tussock, the dispersing, wind-blown seed-heads of which are caught by the shrubs, and 

subsequently, zones of increasing density of serrated tussocks form around sweet briars 

(Rehwinkel pers. obs.); and, 

 Creating an overstorey which has occurred in situations where European olive (Olea 

europea), radiata pine (Pinus radiata) and other tree species are either planted densely 

or invade into grasslands, particularly where sites occur in close proximity to olive or 

pine plantations, or where native trees are misguidedly planted in densities greater than 

that appropriate for the community and if these trees are allowed to mature they 

severely alter the structure and composition of the sites, and can have detrimental 

effects through shading, changes to soils (Environment ACT, 2005). 

Summary of the reduction in community integrity in NTG–SEH 

The amount of NTG–SEH remaining in states that approximate the High to Very High and 

Excellent condition threshold criteria, in which a diversity of forbs and the main dominant 

grass species are retained, is estimated to be in the order of 3% of its pre-European extent (see 

Criterion 1). Of the NTG–SEH sites that meet condition threshold criteria, it is a further small 

percentage of these that could be described as being at some form of benchmark or pre-

settlement state. Sites in some country cemeteries, some roadside reserves and travelling stock 

reserves and some sites on private land meet this condition, but are unlikely to amount to no 

more than 0.5% of the pre-European extent of the ecological community.  

There are no estimates for the remaining extent of grassland that does not meet the condition 

threshold criteria. However, much of what remains in this category is very low in flora species 

diversity, and may retain little native fauna habitat value and much of this type of grassland has 

high levels of invasion by exotic weeds. However, degraded sites may still provide habitat for 

some fauna species such as the critically endangered Synemon plana (golden sun moth), 

endangered Tympanocryptis pinguicolla (grassland earless dragon) and vulnerable 

Delma impar (striped legless lizard).  

 

Restorability 

Despite the development of innovative restoration techniques (e.g. Gibson Roy, 2008), they 

remain difficult and expensive to apply, as evidenced by the amount of work undertaken in 

NTG–SEH (e.g., Benson, 1994; Rehwinkel, 1997; Fallding, 2002; ACT Government, 2005; 

Environment ACT, 2005; Sharp, 2006; Baines, 2008; Cooper, 2009; Eco Logical Australia, 

2009; Territory and Municipal Services, 2010; Sharp, 2011; SEWPAC, 2012a) balanced by the 
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limited physical recovery of NTG–SEH sites. It is unlikely that sufficient areas of NTG–SEH 

will be restored in the immediate future.  

Summary 

The Committee concludes that there has been a very severe change in integrity of NTG–SEH, 

such that the re-establishment of ecological processes, species composition and community 

structure of NTG–SEH within the range of variability of the ecological community is unlikely 

within the immediate future, even with positive human intervention. The NTG–SEH 

ecological community is eligible for listing as Critically Endangered under this criterion. 

Criterion 5 – Rate of continuing detrimental change 

The Natural Temperate Grassland of the South Eastern Highlands Bioregion ecological 

community is undergoing continuing detrimental change due to continued clearing, weed 

invasion, ongoing overgrazing, and the effects of fragmentation and isolation and the associated 

deleterious genetic effects (see Appendix D and Criterion 3). It is evident that the effects of the 

threats that operate on NTG–SEH have been more severe in the past, with the possible 

exception of invasion from aggressive exotic weeds such as African lovegrass and Chilean 

needlegrass. However there are no quantitative data indicating the rate at which these threats 

are causing change in NTG–SEH. Over its broad-scale distribution, it is difficult, if not 

impossible to provide estimates of the current or future rates of clearing of this community due 

to difficulties in remotely determining whether a site contains NTG–SEH, for example by 

analysis of air-photos or the satellite imagery of ERIC (2001) and Walter and Schelling (2004; 

2005). As a result of these difficulties, it is not possible to provide precise estimates of the 

current or future rates of clearing of NTG–SEH.  

There are no quantitative data about the rate of continuing detrimental change for the ecological 

community over the immediate past or projected for the immediate future. Therefore, the 

Committee considers there is insufficient information to determine eligibility for listing in any 

category under this criterion. 

Criterion 6 – Quantitative analysis showing probability of extinction 

As there are no quantitative data available, the Committee considers there is insufficient 

information to determine eligibility for listing in any category under this criterion. 
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