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PREAMBLE 
Natural Temperate Grassland was declared an endangered ecological community on 15 
April 1996 (Instrument No. DI1996-29 Nature Conservation Act 1980). Under section 101 of 
the Nature Conservation Act 2014, the Conservator of Flora and Fauna is responsible for 
preparing a draft action plan for listed ecological communities. The first action plan for this 
ecological community was prepared in 1997 (ACT Government 1997). This revised edition 
supersedes all previous editions. This action plan includes the ACT Native Grassland 
Conservation Strategy set out in schedule 1 to the ‘Nature Conservation (Native Grassland) 
Action Plans 2017’, to the extent it is relevant. 

Measures proposed in this action plan complement those proposed in the action plans for 
Yellow Box / Red Gum Grassy Woodland, and component threatened species that occur in 
Natural Temperate Grassland: Striped Legless Lizard (Delma impar), Grassland Earless 
Dragon (Tympanocryptis pinguicolla), Golden Sun Moth (Synemon plana), Perunga 
Grasshopper (Perunga ochracea), Ginninderra Peppercress (Lepidium ginninderrense), 
Button Wrinklewort (Rutidosis leptorhynchoides) and Baeuerlen’s Gentian (Gentiana 
baeuerlenii).  

 

CONSERVATION STATUS 
Natural Temperate Grassland is recognised as a 
threatened community in the following sources: 

National 

Critically Endangered – Natural Temperate 
Grassland of the South Eastern Highlands – 
Environment Protection and Biodiversity 
Conservation Act 1999 (Department of 
Environment 2016b) 

Australian Capital Territory 

Endangered – Natural Temperate Grassland – 
Nature Conservation Act 2014  

New South Wales 

Natural Temperate Grassland currently has no 
formal conservation status as an ecological 
community under NSW legislation. 

The Commonwealth Natural Temperate 
Grassland listing may 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. 

 

CONSERVATION OBJECTIVES 
The overall objective of this plan is to conserve 
Natural Temperate Grassland in perpetuity as a 
viable and well-represented community across 
its natural geographic range in the ACT. This 
includes managing and restoring natural 
ecological and evolutionary processes within the 
community. 

Specific objectives of the action plan: 

• Conserve all remaining areas of Natural 
Temperate Grassland in the ACT that are in 
moderate to high ecological condition. 

• Retain areas of native grassland in lower 
ecological condition that serve as ecological 
buffers or landscape connections, or that are 
a priority for restoration. 

• Manage Natural Temperate Grasslands to: 

 maintain and improve grassland 
structure and function 

 reduce the impacts of threats 

 improve threatened species habitat 

 conserve grassland biodiversity 

• Increase the extent, condition and 
connectivity of Natural Temperate Grassland 
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in the ACT by restoring priority grassland 
sites.  

• Promote a greater awareness amongst all 
relevant agencies, landholders and 
stakeholders of the objectives of this Action 
Plan, and strengthen community 
engagement in grassland conservation.  

 

COMMUNITY DESCRIPTION 
AND ECOLOGY 
DEFINITION AND DESCRIPTION 
Native grasslands are vegetation communities 
dominated (> 50% cover) by native grasses and 
forbs where the cover of shrubs and trees is less 
than 10% (Eddy 2002).  

Native grasslands include Natural Temperate 
Grassland, which is defined as follows: 

Natural Temperate Grassland is a native 
ecological community that is dominated by 
moderately tall (25–50 cm) to tall (50 cm–1.0 m) 
dense to open native tussock grasses (Themeda 
triandra, Rytidosperma species, Austrostipa 
species, Bothriochloa macra, Poa species). There 
is also a diversity of native herbaceous plants 
(forbs), which may comprise up to 70% of 
species present. The community is naturally 
treeless or contains up to 10% cover of trees or 
shrubs in its tallest stratum. In the ACT it occurs 
up to 1200 m above sea level (asl) in locations 
where tree growth is limited by cold air 
drainage. While the definition of Natural 
Temperate Grassland is expressed in terms of 
the vegetation, the ecological community 
comprises both the flora and the fauna, the 
interactions of which are intrinsic to the 
functioning of grassy ecosystems. 

The key defining characteristics to identify 
Natural Temperate Grassland in the field are: 

• Occurrence within the ACT’s temperate zone 
where tree growth is climatically limited 
(elevation up to approximately 1200 m). 

• Treeless or contains up to 10% projective 
cover of trees, shrubs or sedges. 

• Dominated by native grasses and/or native 
forbs (more than 50% total vegetative cover, 
excluding introduced annuals). 

• A diversity of native forbs present, or if 
disturbed, having components of the 
indigenous native species (including both 
existing plants and reproductive propagules 
in the soil e.g. soil seed banks) sufficient to 
re-establish the characteristic native 
groundcover (Environment ACT 2005). 

Fauna are an intrinsic part of grassland 
ecosystems, and are essential for a range of 
functions such as pollination, seed dispersal, 
nutrient recycling and maintenance of soil 
condition. Common grassland fauna include 
mammals, birds, reptiles, frogs, and 
invertebrates such as spiders, ants, flies, moths, 
beetles, and grasshoppers (Eddy 2002; Antos 
and Williams 2015). Eastern Grey Kangaroos 
(Macropus giganteus) are the most abundant 
native mammalian herbivore in grasslands in the 
ACT, and through grazing can have a profound 
effect of the structure and composition of 
Natural Temperate Grasslands. 

Threatened species found in Natural Temperate 
Grassland (Table 1) include three threatened 
grassland reptiles: Grassland Earless Dragon 
(Tympanocryptis pinguicolla), Striped Legless 
Lizard (Delma impar) and Pink-tailed Worm-
Lizard (Aprasia parapulchella). The Pink-tailed 
Worm-lizard is associated with both grasslands 
and grassy woodlands, and a separate action 
plan has been prepared for this species (ACT 
Government 2017). Natural Temperate 
Grassland in the ACT is home to two threatened 
species of invertebrates: the Perunga 
Grasshopper (Perunga ochracea), and the 
Golden Sun Moth (Synemon plana). 

More detailed information on the description, 
habitat and ecology of native grasslands 
(including Natural Temperate Grassland), is 
given in section 8 of the strategy (Part A of this 
document). 
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Table 1. Threatened species in ACT Natural Temperate Grasslands. 

Species Status Natural Temperate Grassland Sites* 

Button Wrinklewort 
(Rutidosis 
leptorhynchoides) 

Endangered - EPBC Act 
1999 and NC Act 2014 

Campbell Park Offices, Crace NR, HMAS Harman, 
Woods Lane, Kintore St (Yarralumla), Majura Training 
Area, St Mark’s (Barton), Tennant St (Fyshwick). 

Ginninderra Peppercress 
(Lepidium 
ginninderrense) 

Vulnerable - EPBC Act 
1999, Endangered - NC 
Act 2014 

Lawson Grasslands (former Belconnen Naval 
Transmission Station), Franklin Grasslands. 

Baeuerlen’s Gentian 
(Gentiana baeuerlenii) 

Endangered - EPBC Act 
1999 and NC Act 2014 

Orroral Valley (Namadgi National Park). 

Grassland Earless Dragon 
(Tympanocryptis 
pinguicolla) 

Endangered - EPBC Act 
1999 and NC Act 2014 

Majura Training Area, Canberra Airport, Majura Valley 
West, Jerrabomberra West NR, Jerrabomberra East, 
Cookanalla, Bonshaw. 

Striped Legless Lizard 
(Delma impar) 

Endangered - EPBC Act 
1999, Vulnerable -NC 
Act 2014 

Mulangarri NR, Gungaderra NR, Crace NR, Lawson 
Grasslands, Yarramundi Grassland, Majura Valley West, 
Majura Training Area, Fyshwick, Jerrabomberra East, 
Jerrabomberra West NR, Bonshaw, Amtech East. 

Golden Sun Moth 
(Synemon plana) 

Critically Endangered - 
EPBC Act 1999, 
Endangered - NC Act 
2014 

Mulangarri NR, Gungaderra NR, Crace NR, Franklin 
Grasslands, Lawson Grasslands, Dunlop NR, Jaramlee, 
Lake Ginninderra, Lawson Grasslands, University of 
Canberra, Yarramundi Grassland, Limestone Ave, St 
John’s (Reid), Lady Denman Drive, Dudley Street, Novar 
Street (Yarralumla), Black Street (Yarralumla), Kintore 
Street (Yarralumla), St Mark’s (Barton), York Park, 
Constitution Ave, Campbell Park, Majura Valley West, 
Majura Training Area, Canberra International Airport, 
Amtech East, Jerrabomberra West NR, Jerrabomberra 
East, HMAS Harman. 

Perunga Grasshopper 
(Perunga ochracea) 

Vulnerable - NC Act 
2014 

Crace NR, Gungaderra NR, Mulangarri NR, Lawson 
Grasslands, Yarramundi Grassland, Canberra Airport, 
Majura Training Area, Majura Valley West, Cookanalla, 
Amtech East, Jerrabomberra West NR, Jerrabomberra 
East. 

Pink-tailed Worm-lizard 
(Aprasia parapulchella) 

Vulnerable – EPBC Act 
1999 and NC Act 2014 

Molonglo and Murrumbidge River Corridors, also sites 
in woodlands. 

* Species may also occur in sites in the ACT in addition to those containing Natural Temperate Grassland. 
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Figure 1. Distribution of Natural Temperate Grassland and lower condition grasslands in the ACT. 
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DISTRIBUTION 
The distribution of Natural Temperate Grassland 
in the ACT extends from the low-lying plains of 
Canberra’s urban area to valleys of up to 1200 
m asl in the mountains of Namadgi National 
Park (Figure 1). However, the extensive 
modification of Natural Temperate Grassland 
since European settlement in the Canberra 
district from the early 1800s has resulted in the 
loss and fragmentation of the community. As a 
consequence, throughout its distributional 
range, Natural Temperate Grassland usually 
occurs as small and often isolated remnants, 
particularly in the lower elevation plains where 
the ACT’s urban and industrial development is 
concentrated (ACT Government 2005). 

The definitions and descriptions of Natural 
Temperate Grassland community types have 
changed over time as research into the 
composition, distribution and ecology of native 
grasslands has developed. In the previous action 
plans, Natural Temperate Grassland was 
considered to consist of five floristic 
associations: Wet Themeda Grassland, Poa 
labillardieri Grassland, Danthonia (now 
Rytidosperma) Grassland, Dry Themeda 
Grassland and Stipa (now Austrostipa) Grassland 
(ACT Government 2005, 1997). These 
community types and descriptions have been 
recently refined at a regional level (Armstrong et 
al. 2013), and an ACT-wide map based on these 
newer classifications is in development. Natural 
Temperate Grassland is now considered to exist 
in nine native grassland communities in the ACT 
(Armstrong et al. 2013Error! Reference source 
not found.). Each grassland community type is 
differentiated by structure, dominant and co-
dominant native grass species, native forb 
composition, and distribution across the 
landscapeError! Reference source not found..  

These characteristics are dependent on a range 
of site factors and land use practices since 
European settlement including drainage, slope, 
elevation, landscape position, geology, soil type, 
and agricultural history. Site productivity is a 
particularly important factor influencing the 
distribution of different grassland communities 
(Schultz et al. 2011; Lunt et al. 2012; Williams 
and Morgan 2015; Armstrong et al. 2013). For 
example, Natural Temperate Grassland in wet 
sites such as creek and river flats is likely to be 
dominated by the large tussock grass Poa 
labillardierei, with co-dominant sedges and 
rushes such as Carex appressa and Juncus spp. 

present. Natural Temperate Grassland in 
productive and undisturbed sites is often 
dominated by Themeda triandra with Poa 
sieberiana as a co-dominant or sub-dominant 
species. On drier sites with poorer soils, or on 
sites with a long history of grazing, Natural 
Temperate Grassland is instead often 
dominated by grasses such as Rytidosperma and 
Austrostipa species. 

The identification of Natural Temperate 
Grassland within these grassland communities 
generally requires field surveys to determine 
whether the four key defining characteristics 
(see Definition section) relating to location, tree 
cover, and native vegetation characteristics are 
met (e.g. Baines et al. 2014). Grasslands in the 
ACT exist across a continuum of quality, and 
those that do not fit the definition and criteria 
provided in this action plan may be considered 
instead as native grassland or exotic grassland.  

In the ACT, Natural Temperate Grassland occurs 
on a mix of land tenures, including: 

• ACT Government managed land such as 
urban nature reserves, urban open space, 
roadsides, and Namadgi National Park. 

• Commonwealth land, including areas 
managed by the Department of Defence (e.g. 
Majura Training Area and Campbell Park), 
CSIRO (e.g. Ginninderra Experimental 
Station) and the National Capital Authority 
(e.g. Yarramundi Grassland). 

• Canberra International Airport.  

• Rural leases and agistments.  

In Canberra’s lowland urban area, Natural 
Temperate Grassland is particularly fragmented 
and restricted. The largest extent can be found 
in the east and south, particularly the 
Jerrabomberra (Figure 2) and Majura (Figure 3) 
valleys, including native grasslands in Majura 
Training Area and Canberra International 
Airport. Relatively large areas of native 
grasslands can also be found in Gungahlin ( 
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Figure 4) and Belconnen (Figure 5), including 
Crace Nature Reserve, Mulanggari Nature 
Reserve, Gungaderra Nature Reserve and 
Lawson Grasslands (former Belconnen Naval 
Transmission Station). Smaller grassland 
fragments in Canberra’s west include Dunlop 
Nature Reserve, Umbagong Park and Kama 
Nature Reserve ( 

Figure 6). The smallest remnants are scattered 
throughout central Canberra, including patches 
in Yarralumla, Barton and Reid ( 
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Figure 7). The total area of Natural Temperate 
Grassland in these lowland areas (below 625 m) 
is approximately 880 ha. 

 

 

 

 

Figure 2. Natural Temperate Grassland distribution in the Jerrabomberra Valley. 
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Figure 3. Natural Temperate Grassland distribution in the Majura Valley.  
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Figure 4. Natural Temperate Grassland distribution in Gungahlin. 

 
 

 
  

Dry Tussock Grassland 
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Figure 5. Natural Temperate Grassland distribution in Belconnen. 

 
Figure 6. Natural Temperate Grassland distribution in West Belconnen.  

 
  



   
134  Natural Temperate Grassland Action Plan 

Figure 7. Natural Temperate Grassland distribution in Central Canberra. 

 
Natural Temperate Grassland has been recently 
mapped in higher elevation areas of the ACT 
(Figure 8). The most extensive areas are to be 
found in the high quality native grasslands in the 
valleys of Namadgi National Park. These include 
Long Flat, Grassy Creek, Orroral Valley, Sam’s 
Creek, Nursery Creek, Rendezvous Creek, 
Bogong Creek, and Emu Flats. 

In some of these valleys, the grasslands have 
been extended by the clearing of trees during 
the pastoral period, and these locations should 
be considered secondary grasslands (ACT 
Government 2010). The most up to date 
distribution data for this community is publicly 
available on the ACT Government’s mapping 
portal (Visit the ACTmapi website).

  

http://www.actmapi.act.gov.au/
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Figure 8. Natural Temperate Grassland distribution within Namadgi National Park. 
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PREVIOUS AND CURRENT 
MANAGEMENT   
The management and conservation of Natural 
Temperate Grassland in the ACT has evolved 
over time from a focus on identification and 
protection to adaptive management and 
restoration. The first major steps towards the 
conservation of the community in the ACT were 
undertaken in the early 1990s. Prior to this, 
knowledge of natural grassland remnants in the 
ACT was limited, with only a small number of 
incomplete surveys conducted (ACT 
Government 1997). This lack of knowledge was 
addressed by a four year recovery plan, which 
commenced in 1993. The recovery plan 
achieved a range of measures including 
mapping grassland distribution and surveying 
grassland floristics, ecological research into 
grassland plants and some threatened species, 
impacts of herbicides on selected native grasses, 
development of a management plan, 
establishment of a long-term monitoring 
program, compilation of a database, and the 
presentation of seminars and educational 
materials (ACT Government 1997). During this 
period, Natural Temperate Grassland was also 
declared as an endangered ecological 
community in the ACT (1996). Since then, action 
plans have been produced and revised for 
managing the community and its component 
threatened grassland species (Table 1). 

A core focus of Natural Temperate Grassland 
management has been to ensure the 
community is protected in an adequate and 
representative system. The majority of the 
remaining community is now protected in land 
managed by the ACT Government, including 
urban nature reserves, urban open space, 
roadsides and Namadgi National Park, although 
this remains an ongoing process. Other areas of 
Natural Temperate Grassland occur on land that 
is not exclusively managed for conservation, 
such as Canberra Airport, and land managed by 
the Commonwealth Government (e.g. 
Department of Defence land at Majura Training 
Area and Campbell Park and land managed by 
the National Capital Authority such as 
Yarramundi Grassland). In many cases 
management of Natural Temperate Grassland 
(and the associated threatened species) is 
undertaken in consultation with the ACT 
Government and/or guided by management 
plans (e.g. Canberra Airport 2010).  

All management and conservation actions have 
been undertaken in a regional context, 
recognising that Natural Temperate Grassland in 
the ACT is part of a broader ecological 
community that includes the surrounding South 
East Highlands of NSW, as well as being part of 
the once-widespread grassland belt that 
extended throughout south-eastern Australia. 
To achieve this regional emphasis, conservation 
and management activities are undertaken in 
partnership and collaboration with other 
relevant regional and cross-border partners 
such as the NSW Office of Environment and 
Heritage, the Kosciuszko to Coast (K2C) 
partnership, the South East Local Land Services, 
and the Yass and Queanbeyan - Palerang 
Regional Councils.  

Management of Natural Temperate Grasslands 
in the ACT has five key strategies:  
1. management of herbage mass, structure and 

disturbance regimes  
2. monitoring  
3. invasive species management  
4. restoration  
5. community engagement  

Each strategy is briefly outlined below, for more 
in-depth information on each please refer to the 
ACT Native Grassland Conservation Strategy 
(ACT Government 2016c).  

Management of Herbage Mass, Structure and 
Disturbance Regimes  

The main methods for managing herbage mass 
are prescribed burning, grazing by native and 
introduced grazers, and mowing/slashing. 

Frequent burning on an annual to five-yearly 
cycle is considered to be an important ecological 
process in Themeda triandra-dominated Natural 
Temperate Grassland for maintaining floristic 
diversity and fauna habitat (Morgan 2015). 
However, there are logistical challenges in 
regular prescribed burning of small grassland 
remnants, particularly in Canberra’s urban area 
(Hodgkinson 2005). The use of fire for ecological 
purposes in Natural Temperate Grassland has 
been investigated in an experimental approach 
in several sites in the urban area of Canberra, 
including Jerrabomberra West Nature Reserve 
(Cook and Baines 2014; E. Cook pers. comm. 
2015) and several grassland sites in the 
Ginninderra Catchment (ACT Government 2005, 
Ginninderra Catchment Group), and current 
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research is investigating the benefit of 
ecological burns across lowland grasslands in 
the ACT on floristic diversity and reptile 
abundance (M Gilbert pers comm), with a view 
to utilising this management tool more broadly 
across the lowland grasslands.  

The manipulation of grazing regimes to manage 
grassland biomass and structure is achieved by 
modifying grazing pressure. Grazing by native 
herbivores is an integral ecological process in 
native grasslands, and kangaroos are the 
preferred grazers to manage grassland biomass 
in the ACT. However, domestic livestock are also 
used at sites that have a history of stock grazing, 
such as Dunlop Nature Reserve, Mulangarri 
Nature Reserve, and parts of Crace Nature 
Reserve. The strategic use of stock for biomass 
management (including for fire risk 
management) is being investigated at several 
lowland ACT grassland sites to determine how 
timing and application can achieve the best 
results for biodiversity (M Gilbert pers comm).  

Mowing or slashing is also undertaken in select 
lowland Natural Temperate Grassland sites, 
although it is primarily used to clear along fence 
lines, as fuel hazard reduction and to improve 
access (Hodgkinson 2005). Mowing is 
considered to be a useful tool for reducing 
herbage mass in very small grassland fragments 
where burning or grazing are impractical, or 
where kangaroos are present in insufficient 
numbers or not at all, rather than for 
maintaining native grassland diversity (Eddy 
2002; Morgan 2015). However, current research 
is investigating the impact of mowing in lowland 
grasslands on floristic diversity (R Milner pers 
comm, Ginninderra Catchment Group), to 
determine if the method may be suitable for 
high diversity sites where other methods of 
biomass removal is not practical. 

Other grassland enhancement techniques 
currently being investigated in lowland 
grasslands in the ACT include rock replacement, 
to enhance reptile and invertebrate habitat, and 
scraping, to remove the weed seed bank in 
exotic grassland patches (M Gilbert pers. 
comm., R Milner pers. comm.).  

Monitoring 

Monitoring is a valuable tool for detecting 
trends in Natural Temperate Grassland 
communities over time. The ACT Government 
conducts regular monitoring of Natural 

Temperate Grassland across a broad range of 
sites, mostly in the lowland urban grassland 
remnants. Monitoring generally focuses on 
trends in grassland floristics and structure as an 
indicator of overall site quality. Regular 
monitoring is also carried out in Natural 
Temperate Grasslands for threatened species, 
with details described in the respective Action 
Plans for each species.   

The method for assessment of the quality of a 
Natural Temperate Grassland site in the ACT has 
changed over time. Previously, a Botanical 
Significance Rating was used to assist with the 
identification of conservation values. The 
ratings, ranging between 1 (very high 
conservation value) and 5 (minimal conservation 
value), were determined by the diversity of 
native and exotic plant species present, 
uncommon native species, and the level of 
disturbance (ACT Government 1997). The 
method at the time of publication for assessing 
the relative condition of grasslands in the ACT 
and the broader region is the Floristic Value 
Score (FVS), developed by Rehwinkel (2015). 
The FVS calculates a numerical score for a site 
based on species richness and the presence and 
cover abundance of significant Indicator Species 
(ACT Government 2016c).  

Invasive Species Management 

Invasive plants and animals are widespread in 
Natural Temperate Grasslands, but have varying 
degrees of impact on grassland ecology. Invasive 
plants are a particularly widespread and large 
component of most Natural Temperate 
Grassland sites, and it is not possible to control 
or eradicate them all. In some locations, 
invasive grasses can provide important habitat 
for threatened grassland fauna, and in some 
areas may be managed in-situ to maintain the 
habitat rather than controlled or eradicated. For 
example, Striped Legless Lizards can use  areas 
dominated by Phalaris aquatica whereas Golden 
Sun Moths are known to be present in 
grasslands comprised entirely of Chilean 
Needlegrass (Nassella neesiana) (Braby and 
Dunford 2006; Richter et al. 2013). 

Invasive species management in the ACT is 
guided by the ACT Pest Animal Strategy 2012-
2022 (ACT Government 2012) and the ACT 
Weeds Strategy 2009-2019 (ACT Government 
2009), which supersede previous strategies. An 
important focus of invasive species 
management is the establishment of priorities 
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for invasive species control to assist in the 
allocation of limited resources. This includes 
identifying and controlling high-impact species, 
and areas of high conservation value, such as 
Namadgi National Park and sites where 
threatened species are present. For Natural 
Temperate Grasslands, the four most serious 
weeds requiring priority control are the 
perennial grass species African Lovegrass 
(Eragrostis curvula), Chilean Needlegrass 
(Nassella neesiana) and Serrated Tussock 
(Nassella trichotoma), and the perennial forb St 
John’s Wort (Hypericum perforatum) (ACT 
Government 2016c). Priority invasive animals 
for control include the European Rabbit, the 
European Red Fox and, in higher elevation 
grasslands, feral pigs and horses (ACT 
Government 2012).  

Restoration of Natural Temperate Grassland 

Restoration is the process of returning existing 
habitats to a known past state or to an 
approximation of the natural condition by 
repairing degradation, by removing introduced 
species, or by reinstating species or elements 
that previously existed (Australian Heritage 
Commission 2002). In practice, however, 
restoration of very degraded or destroyed 
habitats is very difficult, and the results of 
restoration projects can be widely variable 
(Suding 2011).  

In the ACT, restoration of Natural Temperate 
Grassland has focused on small-scale 
management activities of sites to achieve 
attainable targets, particularly in sites that are 
already in moderately good condition (ACT 
Government 2016c). These include activities 
such as weed control, improving fauna habitat 
elements, threatened species translocation, 
managing herbage mass and grazing levels, and 
planting native forbs amongst tussock grasses.  

Ecological restoration is recognised as an 
increasingly important approach in native 
grassland management in the ACT, and sites 
that are considered as priorities for restoration 
are those that add the most ecological value to 
the surrounding landscape (ACT Government 
2016c). These are most likely to be sites that 
improve connectivity between two high quality 
remnants, sites that increase the size of a 
Natural Temperate Grassland patch, and sites 
that increase the connected area of habitat for a 
threatened species. 

Further information and guidleines on 
restoration can be found in the National 
Standards for the Practice of Ecological 
Restoration in Australia and the framework 
within (SERA Standards Reference Group, 2016) 

Community Engagement 

Community engagement and education is 
increasingly considered to be important for 
successful long-term grassland conservation, 
particularly as many Natural Temperate 
Grassland remnants are in urban areas. Public 
appreciation of native grasslands is generally 
low, with the ecosystems often undervalued 
and viewed as messy, unmanaged, and even 
threatening (Williams 2015). Improved 
community engagement and education raises 
the appreciation and understanding of Natural 
Temperate Grassland, and encourages people to 
become volunteers and advocates for grassland 
conservation (Reid 2015). Recently, a key 
strategy identified by the ACT Government for 
nature conservation is to increase rates of 
environmental volunteering in the Canberra 
community (ACT Government 2013). Citizen 
science is another key community engagement 
activity that involves the community directly in 
scientific activities such as collecting data (Reid 
2015). An example of citizen science 
involvement in grassland research is the 
community monitoring of Golden Sun Moth 
populations at 28 sites around Canberra (Richter 
et al. 2009). 

 

THREATS 
Temperate grasslands are considered to be one 
of the world’s most endangered ecosystems 
(Peart 2008). This situation is reflected in south-
eastern Australia where temperate grasslands 
have undergone enormous and widespread 
decline and degradation since European 
settlement, with agriculture considered to be 
the greatest cause of grassland loss (Gilfedder et 
al. 2008; Williams and Morgan 2015).  

Five emerging major threats to Natural 
Temperate Grasslands in south-eastern 
Australia have been proposed by Williams and 
Morgan (2015), each of which is applicable to 
Natural Temperate Grasslands in the ACT. These 
threats, which are likely to intensify over the 
next few decades, are as follows:  
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The effects of historic habitat loss (such as 
fragmentation effects). 

• Ongoing loss and modification of native 
grasslands, mainly due to agricultural and 
urban development. 

• Invasive plants and animals. 

• Ecologically inappropriate disturbance 
regimes, particularly a decline in disturbance 
frequency in productive grasslands. 

• Climate change. 

Managing to reduce the impact of these threats 
are important strategies in conserving and 
restoring grasslands in the ACT (ACT 
Government 2016c), and each are described in 
more detail below. 

Historic loss of native grassland 

Natural Temperate Grassland throughout south-
eastern Australia has a long history of clearing, 
firstly for agriculture, and more recently for 
urban and industrial development. The legacy of 
this historic loss is that there is now very little 
Natural Temperate Grassland left in south-
eastern Australia, and the remnants are often 
small, fragmented and degraded. Most 
temperate grassland communities have declined 
by over 90% in their extent and are listed as 
either endangered or critically endangered 
under the Environment Protection and 
Biodiversity Conservation Act 1999, and in some 
cases considered extinct (Williams and Morgan 
2015). Natural Temperate Grassland in the ACT 
has undergone a similar degree of loss and 
degradation, with the broader community in the 
region (Natural Temperate Grassland of the 
South Eastern Highlands) thought to have 
declined by 98.8% of the original pre-European 
extent (Williams and Morgan 2015).  

Accompanying this decline has been a 
widespread loss of grassland biodiversity, with 
five grassland animal species and three 
grassland plant species listed as threatened in 
the ACT (Table 1), and many more—particularly 
mammals—considered to be locally extinct (ACT 
Government 2005; Antos and Williams 2015).  

Ongoing loss of native grassland 

Urban and infrastructure development remains 
an ongoing threat to lowland Natural Temperate 
Grassland in the built-up areas of the ACT, 
despite significant areas now being protected. In 

particular, the areas on which the grassland 
community occurs are usually flat or undulating, 
and lack trees, making them attractive sites for 
development.  

Ongoing destruction of Natural Temperate 
Grassland can also occur if the ecosystem 
becomes degraded to such a degree that it no 
longer fits the description of or definition of the 
listed community (see Definition). Destruction 
of Natural Temperate Grassland can involve 
changes to soil pH and nutrient levels, 
destruction of the original soil profile, altered 
drainage patterns, heavy weed invasion, a long-
term and abundant weed seed bank in soil, and 
disruptions to trophic interactions. Once 
degraded, it can be difficult and resource-
intensive to restore the site to high quality 
grassland, especially if there has been a 
considerable loss of native plant species. There 
are many barriers to restoration once Natural 
Temperate Grassland has been lost or severely 
modified, but one of the major factors is that 
most native grassland species lack a long-lived 
soil seed bank.  

Invasive Plants and Animals 

Invasive plants and animals are widespread in 
Natural Temperate Grasslands across the ACT, 
including in the highest quality grasslands. The 
most significant invasive plants are those that 
alter grassland structure and composition, such 
as woody weeds and large stipoid tussock 
grasses (Robinson 2015). Once established, 
invasive plants can become dominant, resulting 
in large and dense monocultures that 
outcompete and eventually exclude other native 
grassland plants (Faithfull et al. 2010; Robinson 
2015).   

Invasive animals in Natural Temperate 
Grasslands include grazers, such as the 
European Rabbit, Brown Hare, House Mouse, 
feral pig, feral horse and feral deer, and 
predators, including the European Fox, wild 
dogs and the domestic cat. Invasive animals in 
Natural Temperate Grasslands disrupt grassland 
ecology by predating on or displacing native 
fauna, altering grassland biomass and structure, 
causing soil disturbance, changing soil fertility 
and drainage, trampling, wallowing, spreading 
weeds and direct consumption of native flora.  
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Ecologically Inappropriate Disturbance Regimes 

Disturbance regimes such as fire and grazing are 
a key ecological process in native grassland 
ecosystems, particularly because of their role in 
regulating herbage mass and inter-tussock 
space (Lunt et al. 2012; Tremont and McIntyre 
1994). Ecologically inappropriate disturbance 
regimes can include disturbances that are too 
frequent, or too rare. This is dependent on the 
type of grassland community, with frequent 
disturbances generally being more important as 
grassland productivity increases. Insufficient 
disturbance regimes, where grazing and/or 
burning is removed from the ecosystem, can 
result in excess biomass, loss of intertussock 
space, loss of habitat and loss of species 
diversity. Excessive disturbance regimes, such as 
frequent burning events or overgrazing by 
domestic stock, introduced grazers (e.g. rabbits) 
and kangaroos, can result in the simplification of 
grassland structure, change in plant species 
composition, loss of fauna habitat, soil erosion 
and compaction and increased weed dispersal.  

Climate Change 

Climate change is predicted to affect the 
structure and function of Natural Temperate 
Grassland ecosystems through a range of direct 
and indirect processes (Prober et al. 2012). 
However, there remains substantial uncertainty 
in determining the exact nature of climate 
change impacts on grasslands, particularly due 
to the complex interactions between changes in 
CO2, temperature, seasonal rainfall, water 
availability, soil nutrients and grass growth 
(Hovenden et al. 2014; Prober et al. 2012).  
Further information on the potential effects of 
climate change on native grasslands can be 
found in the Native Grassland Conservation 
Strategy (ACT Government 2016c). 

 

CONSERVATION ISSUES AND 
INTENDED MANAGEMENT 
ACTIONS 
PROTECTION 
All Natural Temperate Grassland sites in the ACT 
require protection as they represent the 
remaining remnants of a community that was 
once widespread throughout south-eastern 
Australia. The long term conservation of the 
remaining remnants is also crucial for the 
persistence of threatened grassland species. The 

majority of Natural Temperate Grassland occurs 
on ACT Government managed land, including 
urban nature reserves, urban open space and 
roadsides. 

Natural Temperate Grassland at higher 
elevations is contained within Namadgi National 
Park, although there is some potential for sites 
to exist on leasehold land in the central Naas 
valley, upper Gudgenby River and lower Blue 
Gum Creek.  

Around two-thirds of lowland remnants of 
Natural Temperate Grassland (i.e. below 625 m) 
occur on ACT land, with the remaining third 
occurring on other land, such as Canberra 
Airport and land under Commonwealth control 
(ACT Government 2016c). In these other cases, 
the ACT Government will liaise with the relevant 
authority to encourage continued protection 
and management of Natural Temperate 
Grassland on their land.  

Protection of Natural Temperate Grassland not 
only includes the protection of grassland 
biodiversity, but also protection of the 
ecological processes within the community, 
including interactions between flora and fauna, 
disturbance regimes, nutrient cycling, 
pollination, seed dispersal, and evolutionary 
processes. Increasing the size of remnants and 
improving connectivity between remnants 
through restoration will assist in maintaining 
and improving these ecological processes and 
functions. 

The Native Grassland Conservation Strategy 
(Part A of this document) provides a 
Conservation Significance Category classification 
for guiding the protection and management of 
the remaining native grassland sites (including 
sites containing the Natural Temperate 
Grassland community). The Conservation 
Significance Category for individual sites is 
based on grassland condition, area and value of 
the site as threatened species habitat.  

 

SURVEY, MONITORING AND 
RESEARCH 
The identification of Natural Temperate 
Grasslands requires on-ground surveys to assess 
whether the grassland patch meets the 
definition and the four key defining 
characteristics (see Definition) of the 
community (e.g. Baines et al. 2014). Currently, 
native grasslands are well mapped within the 
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ACT up to 1200 m (asl). Natural Temperate 
Grassland is likely to occur in many of these 
native grassland communities, particularly those 
at higher elevation that have been less modified 
and degraded by past and present land 
management practices.  

As well as assessing the four defining 
characteristics of Natural Temperate Grassland, 
field surveys also assess grassland condition by 
using the Floristic Value Score (FVS), a method 
to assess the relative conservation value of 
grasslands in the ACT and surrounding NSW 
region.  

The FVS has been researched and developed by 
Rehwinkel (2015), with details provided in the 
ACT Native Grassland Conservation Strategy 
(Part A of this document). In the ACT, grassland 
mapping units are generally considered to be 
Natural Temperate Grassland under both the 
EPBC and NC Act if they have a FVS of 5 or 
higher (Commonwealth of Australia 2016a). By 
this criteria, a Natural Temperate Grassland site 
needs to contain multiple indicator species, 
which are species that are rare due to being 
disturbance-intolerant (mostly to grazing) or are 
declining. Therefore, it is important to ensure 
surveys to identify Natural Temperate Grassland 
sites are carried out in spring, when indicator 
species are most likely to be visible and 
identifiable.  

Monitoring of a subset of Natural Temperate 
Grassland sites is required to determine 
whether management actions are resulting in 
the maintenance or improvement of grassland 
condition. This is particularly important at sites 
where the monitoring of grassland threatened 
species is being undertaken. Current best-
practice monitoring actions have been prepared 
in the Lowland Native Grassland Ecosystems 
Condition Monitoring Plan: PCS Conservation 
Effectiveness Monitoring Program (ACT 
Government 2015), and include a set of 
monitoring indicators relating to ecosystem 
condition and stressors. Under this program a 
monitoring plan is also being prepared for the 
upland native grassland ecosystems. 

Priority sites for monitoring include: 

• sites with threatened species present 

• sites where kangaroo populations are being 
managed 

• sites where specific management actions are 
being trialled and carried out, such as 

experimental or ecological burning (e.g. St 
Mark’s), and grazing manipulation, including 
grazing exclusion (e.g. Jerrabomberra East 
and West Nature Reserves) and the use of 
domestic livestock.  

An increased monitoring effort (i.e. in frequency 
and across more sites) is also likely to be 
required during future droughts. This is 
particularly important to monitor whether sites 
are approaching critical thresholds beyond 
which unacceptable and irreversible 
degradation will occur (Hodgkinson 2009). 

Past research into the ecology and conservation 
of Natural Temperate Grassland in south-
eastern Australia has focused primarily on 
lowland high productivity Themeda triandra-
dominated communities. A major research 
priority is into management approaches and 
guidelines for other grassland community types, 
and Natural Temperate Grassland that occurs at 
higher elevations, particularly in relation to 
herbage mass management and the use of 
prescribed fire for ecological purposes. This is 
being partly addressed by current research 
investigating grassland biomass management 
across ACT lowland grasslands, to provide 
guidelines on the use of fire, grazing and 
slashing for ecological purposes (Grasslands 
Enhancement Program, M Gilbert pers. comm.). 
Other priority research areas include:  

• development of methods to distinguish and 
map secondary grasslands as distinct from 
Natural Temperate Grassland 

• map the Natural Temperate Grassland 
communities as described in 
ArmstrongError! Reference source not 
found. 

• research of the taxonomy and ecology of 
grassland invertebrates, improved taxonomic 
understanding of the ACT’s rare grassland 
plant species, and research on grassland 
plant species ecology (in addition to the 
threatened species) 

• increased replication of monitoring sites to 
adequately represent all grassland 
associations in the ACT, including higher 
elevation grasslands, which may be 
particularly important for detecting woody 
species encroachment and plant 
compositional changes under climate change 

• an increase in targeted adaptive 
management monitoring programs to 
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investigate effectiveness of different 
grassland management strategies. 

 

MANAGEMENT 
Due to the decline in the extent and condition of 
Natural Temperate Grassland, management 
actions should be focused on maintaining and 
improving the existing condition of Natural 
Temperate Grassland sites and minimising the 
impacts of any adverse activities on grassland 
condition, particularly in urban areas where 
threats are more numerous and in closer 
proximity.  

It is important to recognise that the objectives 
and targets for each priority management action 
are specific to the grassland community present 
at a site. This is due to the variation between 
native grassland communities and the types of 
nearby threats (including pest plants and 
animals), natural disturbance regimes, rates of 
herbage mass accumulation, degree of site 
modification and degradation, and history of 
land use in the ACT.  

All site-level management actions must also 
take into account the presence of threatened 
flora and fauna (Table 1).  

Priority management actions in Natural 
Temperate Grassland are: 

• Management of herbage mass and 
structure to maximise site quality and 
biodiversity. As a general rule, management 
actions should aim to maintain a grassland 
structure that has intermediate levels of 
herbage biomass, which will promote a grass 
structure suitable for many grassland 
species, including threatened species. Such 
grassland will usually have well-defined 
tussocks mostly ranging in height between 5 
cm and 20 cm, and inter-tussock spaces 
composed of shorter grasses and forbs with 
perhaps some bare ground and cryptogams. 
Removing most of the herbage biomass 
should be avoided as this creates a very 
short grassland. Short grassland has grass 
mostly <5 cm high and usually a high 
proportion of bare ground but may also have 
dead thatch or short forbs. Maintaining 
grasslands that have high herbage mass 
should also be avoided. High biomass 
grasslands tend to have mostly tall (>20 cm) 
dense grass with very little or no inter-
tussock spaces and potentially a large build-

up of thatch. Active management is more 
frequently required in productive grasslands, 
particularly lowland grassland dominated by 
Themeda triandra, and less frequently 
required (if at all) in higher elevation 
grasslands. If threatened species are present 
at the site, herbage mass should be managed 
to provide the necessary habitat 
requirements as described in the relevant 
species’ action plan and as summarised in 
the Native Grassland Conservation Strategy. 
At sites where more than one threatened 
species is present, or where there are 
multiple ecological values, there may be 
incompatible habitat requirements. In these 
sites, the priority for management is given in 
the Native Grassland Conservation Strategy 
(Part A of this document). 

• Establishment and implementation of 
ecologically appropriate disturbance 
regimes. Implementing disturbance regimes 
(grazing, fire, mowing/slashing) is 
particularly important in higher productivity 
sites where grass growth is fastest. Where 
grazing is used to manage herbage mass and 
structure, the preferred method is to use 
native herbivores (kangaroos), with grazing 
by stock used in circumstances where 
kangaroo grazing is unable to maintain the 
desired herbage mass/structure at a site. 
Each Natural Temperate Grassland site 
should have its own fire management plan 
and resources allocated to conduct 
ecological burns (Hodgkinson 2009). 
Livestock grazing is an alternative 
disturbance that may be implemented in 
lower quality sites with a history of grazing 
and where kangaroos are absent or low in 
number, and where the focus is on reducing 
herbage mass rather than maintaining 
grassland floristic diversity. In sites where 
fire and grazing is impractical, 
mowing/slashing can be used as a tool to 
reduce herbage mass under certain 
conditions (ACT Government 2016c).  Where 
possible, frequent fire (every 1–5 years) 
should be implemented in high quality 
Themeda triandra lowland Natural 
Temperate Grassland sites for maximising 
grassland biodiversity. 

• Management of priority weeds, particularly 
at sites with threatened species present. 
These include woody weeds, Weeds of 
National Significance, and the four most 
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serious grassland weeds—African Lovegrass 
(Eragrostis curvula), Chilean Needlegrass 
(Nassella neesiana), Serrated Tussock 
(Nassella trichotoma) and St John’s Wort 
(Hypericum perforatum). Weed management 
should be guided by the ACT Weed Strategy 
(ACT Government 2009). 

• Control of priority pest animals. These 
include the European Rabbit and the 
European Red Fox and, in higher elevation 
grasslands, the feral pigs and horses. Pest 
animal management should be guided by the 
ACT Pest Animal Strategy (ACT Government 
2012). 

• Restoration of priority grassland sites. 
These are sites that are already in 
moderately good condition and occur in 
locations where restoration would add the 
most ecological value to the surrounding 
landscape, such as by increasing patch size or 
improving connectivity between sites, 
particularly for enabling dispersal of 
threatened species. Priority sites for 
increasing connectivity have been identified 
and include: Gungahlin grassland reserves; 
West Majura/Campbell Park; Eastern Majura 
Valley (Majura Training Area/Canberra 
Airport); Eastern Jerrabomberra Valley 
(Cookanalla/Bonshaw/Jerrabomberra East 
Nature Reserve); Western Jerrabomberra 
Valley (Jerrabomberra West Nature 
Reserve/Callum Brae) and West Belconnen 
(Dunlop Nature Reserve/Jaramlee). 

• Management of critical threshold sites. Sites 
that are identified as approaching critical 
thresholds for ecological condition should be 
assessed for appropriate management 
interventions. Thes include, but not limited 
to, weed control, vegetation restoration, 
biomass and pest animal management, 
appropriate disturbance regime planning, 
and mitigation of threatening activites. 

• Avoiding incompatible activities that will 
cause further degradation to grassland sites 
and biodiversity. These include activities that 
exacerbate threats, such as those that may 
facilitate weed invasion (e.g. construction of 
trails and tracks) and activities that impact 
directly on grassland function, structure and 
composition, such as planting of non-local 
trees, rock removal, soil compaction and 
dumping of materials.  

• Incorporating appropriate statements of 
management actions into relevant plans and 
strategies.  

Strategies for undertaking these priority 
management actions can be found in the Native 
Grassland Conservation Strategy (Part A of this 
document).  

 

ENVIRONMENTAL OFFSET 
REQUIREMENTS 
Environmental offset requirements for species 
and ecological communities in the ACT are 
outlined in the ACT Environmental Offsets Policy 
and associated documents such as the ACT 
Environmental Offsets Assessment 
Methodology and the Significant Species 
Database.  

An Environmental Offsets Assessment may 
result in a development being ‘flagged’. A flag 
identifies an area of land with significant 
protected matter values. If a proposed impact is 
flagged, it will require additional consideration 
by the Conservator of Flora and Fauna as to 
whether offsets are appropriate in the particular 
instance. A proposed development on Natural 
Temperate Grassland will be flagged if it is on a 
Conservation Significance Category 1 or 2 
grassland site as described in the Native 
Grassland Conservation Strategy, unless it can 
be demonstrated that: 

• the area of clearance is a peripheral 
component of a grassland remnant AND  

• it is not habitat of significant grassland fauna 
(or habitat of the Golden Sun Moth) AND 

• it has only five or less native herbs in the 
most diverse 20x20 m of the area of 
investigation AND 

• it is devoid of any significant or regionally 
rare plants.  

 

IMPLEMENTATION 
Implementation of this action plan and the ACT 
Native Grassland Conservation Strategy will 
require: 

• Land planning and land management areas 
of the ACT Government to take into account 
the conservation of threatened species. 
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• Allocation of adequate resources to 
undertake the actions specified in the Native 
Grassland Conservation Strategy and action 
plans. 

• Liaison with other jurisdictions (particularly 
NSW) and other land holders 
(Commonwealth Government and Canberra 
Airport) with responsibility for the 
conservation of a threatened species or 
community. 

• Collaboration with universities, CSIRO, 
Australian National Botanic Gardens and 

other research institutions to facilitate and 
undertake required research. 

• Collaboration with non-government 
organisations, such as Greening Australia, to 
undertake on-ground actions. 

• Engagement with the community, where 
relevant, to assist with monitoring and other 
on-ground actions, and to help raise 
community awareness of conservation 
issues. 

 

 

OBJECTIVES, ACTIONS AND INDICATORS 
Table 2. Key objectives, actions and indicators 

Objective Action Indicator 

1.  Conserve all remaining 
Conservation 
Significance Category 1 
NTG sites in the ACT. 

 
Protect Conservation 
Significance Category 2 
and 3 NTG sites in the ACT 
from unintended impacts 
(unintended impacts are 
those not already 
considered through an 
environmental 
assessment or other 
statutory process). 

Apply formal measures to protect all 
Conservation Significance Category 1 
sites on Territory-owned land. Encourage 
formal protection of all Conservation 
Significance Category 1 sites on land 
owned by other jurisdictions. 

All Conservation Significance 
Category 1 sites protected by 
appropriate formal 
measures. 

Protect Conservation Significance 
Category 2 and 3 NTG sites on Territory-
owned land from unintended impacts. 
Encourage other jurisdictions to protect 
Category 2 and 3 NTG sites from 
unintended impacts. 

All Conservation Significance 
Category 2 and 3 sites 
protected from unintended 
impacts. 

Ensure protection measures require site 
management to conserve NTG on 
Territory-owned land. Encourage other 
jurisdictions to require site management 
to conserve NTG on their land. 

Protection measures include 
requirement for 
conservation management. 

2.  Manage Natural 
Temperate Grasslands 
to: 
• maintain and improve 

grassland structure, 
function and diversity 

• reduce the impacts of 
threats  

Manage Natural Temperate Grassland to 
maintain ecological condition, including 
implementing an appropriate 
grazing/slashing/burning regime. 

Natural Temperate 
Grassland ecological 
condition maintained and 
management actions are 
recorded. 

Monitor the condition of Natural 
Temperate Grassland and the effects of 
management actions. 

Threats are identified and 
management actions taken 
to reduce impact. 
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Objective Action Indicator 

• conserve grassland 
biodiversity. 

Implement site-specific management 
actions to maintain required habitat 
structure for threatened species. 

Herbage mass levels and 
inter-tussock spaces are 
maintained at ecologically 
appropriate levels. 

3.  Enhance the long-term 
viability of Natural 
Temperate Grassland by 
increasing the extent, 
condition and 
connectivity in the ACT 
by restoring priority 
grassland sites. 

Identify priority grassland sites for 
restoration based on quality and 
potential for adding ecological value to 
the surrounding landscape. Undertake 
management or facilitate research and 
trials into increasing condition, 
connectivity or extent. 

Extent, condition and 
connectivity of Natural 
Temperate Grassland has 
increased. 

4.  Improved understanding 
of the ecology, 
restoration methods and 
threats to this 
community. 

Undertake or facilitate research on 
appropriate methods for managing and 
restoring the community and its habitat 
(slashing/grazing/ burning etc.), 
vegetation biomass, lifecycle, 
germination, recruitment and genetics. 

Research undertaken and 
reported and where 
appropriate applied to the 
conservation management 
of the community. 

5.  Promote a greater 
awareness of, and 
strengthen stakeholder 
and community 
engagement in, 
grassland conservation. 

Undertake or facilitate stakeholder and 
community engagement and awareness 
activities. 

Engagement and awareness 
activities undertaken and 
reported. 
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