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Consultation on Species Listing Eligibility and Conservation 
Actions 

 
Tympanocryptis lineata (Canberra grassland earless dragon)  

You are invited to provide your views about: 

1) the eligibility of Tympanocryptis lineata (Canberra grassland earless dragon) 

assessed by the Australian Capital Territory and New South Wales Governments using the 

Common Assessment Method for inclusion on the Environment Protection and Biodiversity 

Conservation Act 1999 (EPBC Act) list of threatened species; and  

2) the necessary conservation actions for the above species. 

The views of experts, stakeholders and the general public are welcome. Responses can be 
provided by any interested person.  

Anyone may nominate a native species, ecological community or key threatening process for 
listing, transfer to a new category, or deletion from the threatened species list under the 
EPBC Act. The Threatened Species Scientific Committee (the Committee) undertakes the 
assessment of species to determine eligibility for inclusion in the list of threatened species 
and provides its recommendation to the Australian Government Minister for the Environment 
and Water. 

Responses are to be provided in writing by email to: 
species.consultation@environment.gov.au. Please include the species’ scientific name in the 
‘Subject’ field. 
 
or by mail to:  
 

The Director 
Species Listing, Information and Policy 
Department of Climate Change, Energy, the Environment and Water 
John Gorton Building, King Edward Terrace 
GPO Box 858 
Canberra ACT 2601 

 
Responses are required to be submitted by 14 October 2022. 

  

https://www.dcceew.gov.au/environment/biodiversity/threatened/cam
mailto:species.consultation@environment.gov.au
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General background information about listing threatened species 

The Australian Government helps protect species at risk of extinction by listing them as 
threatened under Part 13 of the EPBC Act. Once listed under the EPBC Act, the species 
becomes a Matter of National Environmental Significance (MNES) and must be protected 
from significant impacts through the assessment and approval provisions of the EPBC Act. 
More information about threatened species is available on the department’s website at:  
https://www.dcceew.gov.au/environment/biodiversity/threatened. 

Public nominations to list threatened species under the EPBC Act are received annually by 
the department. In order to determine if a species is eligible for listing as threatened under 
the EPBC Act, the Threatened Species Scientific Committee (the Committee) undertakes a 
rigorous scientific assessment of its status to determine if the species is eligible for listing 
against a set of criteria. Further information and guidelines regarding these criteria are 
available on the Department’s website at: 
https://www.dcceew.gov.au/environment/biodiversity/threatened/nominations/forms-and-
guidelines 

As part of the assessment process, the Committee consults with the public and stakeholders 
to obtain specific details about the species, as well as advice on what conservation actions 
might be appropriate. Information provided through the consultation process is considered by 
the Committee in its assessment. The Committee provides its advice on the assessment 
(together with comments received) to the Minister for the Environment (the Minister) 
regarding the eligibility of the species for listing under a particular category and what 
conservation actions might be appropriate. The Minister decides to add, or not to add, the 
species to the list of threatened species under the EPBC Act. More detailed information 
about the listing process is at: 
https://www.dcceew.gov.au/environment/biodiversity/threatened/nominations. 

To promote the recovery of listed threatened species and ecological communities, 
conservation advices and where required, recovery plans are made or adopted in 
accordance with Part 13 of the EPBC Act. Conservation advices provide guidance at the time 
of listing on known threats and priority recovery actions that can be undertaken at a local and 
regional level. Recovery plans describe key threats and identify specific recovery actions that 
can be undertaken to enable recovery activities to occur within a planned and logical national 
framework. Information about recovery plans is available on the department’s website at: 
https://www.dcceew.gov.au/environment/biodiversity/threatened/recovery-plans. 

Information about this consultation process 

Responses to this consultation can be provided electronically or in hard copy to the contact 
addresses provided on Page 1. All responses received will be provided in full to the 
Committee and then to the Minister. 

In providing comments, please provide references to published data where possible. Should 
the Committee use the information you provide in formulating its advice, the information will 
be attributed to you and referenced as a ‘personal communication’ unless you provide 
references or otherwise attribute this information (please specify if your organisation requires 
that this information is attributed to your organisation instead of yourself). The final advice by 
the Committee will be published on the department’s website following the listing decision by 
the Minister. 

Information provided through consultation may be subject to freedom of information 
legislation and court processes. It is also important to note that under the EPBC Act, the 
deliberations and recommendations of the Committee are confidential until the Minister has 
made a final decision on the nomination, unless otherwise determined by the Minister. 

https://www.dcceew.gov.au/environment/biodiversity/threatened
https://www.dcceew.gov.au/environment/biodiversity/threatened/nominations/forms-and-guidelines
https://www.dcceew.gov.au/environment/biodiversity/threatened/nominations/forms-and-guidelines
https://www.dcceew.gov.au/environment/biodiversity/threatened/nominations
https://www.dcceew.gov.au/environment/biodiversity/threatened/recovery-plans
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Privacy notice 

The Department will collect, use, store and disclose the personal information you provide in a 
manner consistent with the Department’s obligations under the Privacy Act 1988 (Cth) and 
the Department’s Privacy Policy. 

Any personal information that you provide within, or in addition to, your comments in the 
threatened species assessment process may be used by the Department for the purposes of 
its functions relating to threatened species assessments, including contacting you if we have 
any questions about your comments in the future. 

Further, the Commonwealth, State and Territory governments have agreed to share 
threatened species assessment documentation (including comments) to ensure that all 
States and Territories have access to the same documentation when making a decision on 
the status of a potentially threatened species. This is also known as the ‘common 
assessment method’.  As a result, any personal information that you have provided in 
connection with your comments may be shared between Commonwealth, State or Territory 
government entities to assist with their assessment processes.  

The Department’s Privacy Policy contains details about how respondents may access and 
make corrections to personal information that the Department holds about the respondent, 
how respondents may make a complaint about a breach of an Australian Privacy Principle, 
and how the Department will deal with that complaint. A copy of the Department’s Privacy 
Policy is available at: https://www.dcceew.gov.au/privacy-policy. 

 

Your details 

Name: 

Organisation (if applicable): 

Phone: 

Email: 

  

https://www.dcceew.gov.au/environment/biodiversity/threatened/cam
https://www.dcceew.gov.au/environment/biodiversity/threatened/cam
https://www.dcceew.gov.au/privacy-policy
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Consultation questions 

PART 1 –  INFORMATION TO AID THE LISTING ASSESSMENT 

1. Do you have additional information about the ecology or biology of this species that is 

relevant to this assessment? 

2. Do you have additional information to support developing an estimate for the current 

national population size (i.e. number of mature adults) for this species?  

3. Do you have additional information about national or subpopulation trends over the 

last 10 years for this species? 

4. Do you have additional information about the current range or subpopulation 

locations for this species? 

5. Can you provide additional information about a change in extent or subpopulation 

location, or an historic national range? 

 

PART 2 –  INFORMATION FOR CONSERVATION ADVICE ON THREATS AND 

CONSERVATION ACTIONS 

6. Do you have further information about historic, current or potential threats facing this 

species? 

7. Do you have further information about current or potential management actions to 

support protection and recovery of this species?  

8. Do you have further information about current or potential monitoring or research 

activities for this species? 

9. Are you aware of other knowledge (e.g. traditional ecological knowledge, local 

knowledge) that may help to better understand threats and management actions to 

support this species? 

10. Are you aware of further significance (e.g. cultural, ecological, social, economic) for this 

species or its habitat that has not been considered? 

11. Do you know of individuals or organisations who are, or potentially could be, involved 

in management and recovery actions for this species? 

 

PART 3 – ANY OTHER INFORMATION 

12. Do you have comments on any other matters that are relevant to the assessment for 

this species? 

  



 

 

 

Threatened Native Species Assessment 

Details of the species 

NAME 

Scientific name:  Tympanocryptis lineata 
Common name: Canberra Grassland Earless Dragon 

TAXONOMY 

Tympanocryptis lineata (Sensu stricto – Canberra population) Peters 1863. 

Family: Agamidae. Order: Squamata. 
The grassland earless dragons of south-eastern Australia have, until recently, been considered as just one species: 
Tympanocryptis pinguicolla. However, recent taxonomic revisions by Melville et al. (2019a) have determined that 
T. pinguicolla is actually a complex of four species (T. pinguicolla, T. lineata, T. osbornei, T. mccartneyi) each with a 
distinct, non-overlapping, geographic distribution. Tympanocryptis lineata is the name now assigned to the 
Canberra Grassland Earless Dragon as it was discovered to be the source of the lectotype for this name (Melville et 
al. 2019a).   

CONVENTIONALLY ACCEPTED 

Is the species’ taxonomy conventionally accepted? 

 Yes 
 No 

DESCRIPTION 

The Canberra Grassland Earless Dragon (Tympanocryptis lineata) is a small agamid lizard (Dimond et al. 2012, 
Melville et al. 2019a). Most members of the genus Tympanocryptis, including T. lineata, lack an external ear 
opening and a functional tympanum (ear drum) (Greer 1989, Cogger 2014). T. lineata is a small, diurnal, and 
cryptic lizard with a stout body and short robust limbs (Mitchell 1948). Total adult body length is usually less than 
150 mm (Robertson and Evans 2009) with a snout vent length (SVL) of 44–61 mm (Melville et al. 2019a) and 
weight of five to nine grams (Robertson and Evans 2009). The species has a tapering snout, its nostril scale is 
below the ridge that runs from the eye to the snout, it has six or seven dark crossbands on its back and a skin fold 
along its side, the larger rounded scales on its back have a prominent spine that points backwards and upwards, it 
has no large and rounded scales on its thighs, the scales under its throat are smooth, it often has dark speckling on 
its underside and especially on the throat, and it has 11 or fewer blotches on its tail (Melville et al. 2019a). The 
pattern of the dark blotches is unique to each individual and does not change with age making it useful for 
identifying individual animals (Nelson et al. 1996; Dimond 2010). There is usually a pale bar above the eye but it is 
usually weakly contrasting. 
 
Tympanocryptis lineata is geographically isolated with a distribution that is restricted to grasslands around 
Canberra and which does      not overlap with any other Tympanocryptis species. The geographically closest species, 
Tympanocryptis osbornei, occurs on the Monaro high plains in NSW around 100 km from the nearest T. lineata 
population. The two species are very similar in external physical characters but show little overlap in morphometric 
measurements (Melville et al. 2019a). An external character that assists in separating the two species is a trend for 
fewer tail blotches in T. lineata, usually 7–11 versus 12–14 in T. osbornei (Melville et al. 2019a). 

DISTRIBUTION 

Known or current and past distribution 
Tympanocryptis lineata was thought to be extinct in the ACT (not recorded for 30 years) until an opportunistic 
observation near Canberra (ACT) in the early 1990s (Osborne et al. 1993). It is now known to be geographically 
isolated and restricted to Natural Temperate Grassland (of the South-East Region - EPBC Act listed ecological 
community) around Canberra in the Australian Capital Territory (ACT) and immediately adjacent Natural Temperate 
Grassland in New South Wales. Surveys conducted in the 1990 and early 2000s by the ACT Government 
Conservation Research section identified 14 sites containing T. lineata (Table 1; Figures 1,2,3). The continuous area 
encompassed by these sites is 70 km2 but the area of the occupied sites is 26 km2 (Gruber unpublished data; Figure 
1). Genetically, T. lineata is divided into three discrete units or subpopulations that align with geography – 
Jerrabomberra West, north Canberra, and south Canberra (Colley 2021). There is no evidence of recent (15 years) 
gene flow between these three populations and evidence of only very small levels of gene flow among sampling 
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sites within them (Colley 2021). It is unknown whether gene flow existed among these populations before the 
establishment of Canberra but they are now separated by significant infrastructure including major highways, rail 
lines, a prison, semi-industrial precincts, and Canberra Airport (Figure 2). The Molonglo River is also a barrier to gene 
flow. It is also unknown whether individuals from these three populations would be reproductively isolated from 
each other were they to come into contact. However, one individual male from Jerrabomberra West successfully 
sired a line of descendants with a female from Cookanalla (south Canberra) in captivity (Doucette and Sarre 2018) 
showing that breeding between animals from those two populations is possible. 
 
Tympanocryptis lineata has been found at fourteen sites (Campbell Park, Majura Training Area, Canberra Airport, 
Malcolm Vale, AMTECH, Callum Brae, Aerial Paddock (Bonshaw North), Bonshaw South, Cookanalla, 
Jerrabomberra East Grasslands, Jerrabomberra West NR, a site on private property in NSW and Queanbeyan 
Nature Reserve; Table 2; Figure 3) since the rediscovery of the species in the early 1990s. Of those, no T. lineata 
have been found at the AMTECH, Callum Brae, Campbell Park, or Malcolm Vale sites since the 1990s, despite 
repeated surveys (Dimond et al. 2012; B. Howland pers. comm., W. Osborne pers. comm.). The remaining nine 
sites have been monitored with varying levels of intensity and frequency for much of the 21st century (Table 1). 
 
Figure 1 Extent of occurrence of the Canberra Grassland Earless Dragon (Tympanocryptis lineata). The total area covered is 70 
km2. The yellow areas denote sites known to have been occupied by T. lineata within the past 30 years. Extent of occurrence 
(EOO) was calculated following IUCN criteria. 
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Eight of the remaining nine sites believed to contain remnant subpopulations of T. lineata were subjected to routine 
surveys in the past two years. A total of 37 individual T. lineata were captured in those two seasons across 34,424 
trap days (Table 1). Thirty-one of those T. lineata were captured at one site (Cookanalla) and there were no 

captures at two sites (Bonshaw and Jerrabomberra West). With the exception of one year at Jerrabomberra West in 

2005 where Ne was estimated to be 89 (64 – 139; 95% CI), effective population size at the three most closely 
monitored sites (Cookanalla, Jerrabomberra West Nature Reserve, and the Majura Training Area) did not exceed 32 
breeding individuals (Colley 2021). This is well below the 100 considered to be the minimum number required to 

avoid rapid inbreeding (Frankham et al. 2014). The smallest estimates of Ne are associated with more recent survey 

years and are in line with recent declines in population size estimates obtained from capture-mark-recapture survey 
data (Sarre et al. 2020). The highest number of individuals captured in any year was 219 in 2006 (Table 1) and those 
were mainly at one site (Jerrabomberra West Grasslands Nature Reserve (NR)). The numbers at Jerrabomberra 
West Grasslands NR collapsed to 28 in 2007 and have not risen above 30 in the years since despite annual surveys 
and similar or greater trapping effort. No animals have been captured at that site since 2019, despite substantial 
survey effort.  
 
 
 
Table 1 Number of unique individuals captured at monitoring grids and transects at the nine sites known to contain populations 
of T. lineata and subjected to standardised monitoring. Note that only one site (MTA) was surveyed in the first three years of 
records and that no sites were surveyed in 2005. Surveys conducted in the 1990s are not included in these data because the 
methods and sites used then were different and do not allow direct comparison. An analysis of those data can be found in 
Dimond et al. 2012.  

       Year (2002-2021)        

Site 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 

AP - - - - - - - 36 - - - - - - - - - - - - 

AT - - - - - - - - - 1 - 2 - 4 - 1 - 0 - 0 

BW - - - - - 13 7 9 - 1 - - - - - - - - 0 0 

CA - - - - - - - - - - - 27 - 34 28 - 34 16 18 13 

JE - - - - - - - 2 3 6 5 2 6 7 33 30 16 1 3 1 

JW - - - - 208 28 30 16 6 2 2 18 23 12 7 4 1 2 0 0 

MTA 25 18 18 - 11 5 5 16 19 1 2 11 16 32 51 12 13 2 2 0 

PS - - - - - - - - - 10 9 12 10 11 30 12 23 29 2 0 

QN - - - - 31 6 0 4 3 3 12 9 11 5 24 8 35 5 1 0 

Ave 
per 
site 

25 18 18  83.3 13 10.5 13.8 7.8 3.4 6 11.6 13.2 15 28.8 11.2 20.3 7.9 3.7 1.8 

AP–Aerial Paddock; AT–Canberra Airport; BW–Bonshaw; CA–Cookanalla; JE–Jerrabomberra East NR; 
JW– Jerrabomberra West NR; MTA–Majura Training Area; PS–Private site NSW; QN–Queanbeyan Nature Reserve. Data supplied 
by the ACT (S. Pulsford) and NSW (R.Pietsch and R. Armstrong) Governments. 

‘–’ Surveys not conducted at those sites in those years.  
 
 
 
Is the species protected within reserves? 
Sites currently or recently have been shown to contain populations of T. lineata are under a mixture of tenure 
(Table 2): ACT Government Territory- managed land or Territory rural-leased land (Evans et al. 2018), NSW 
National Parks and Wildlife Service, Australian Defence Force, and Canberra Airport. The southern two populations 
(Jerrabomberra West and south Canberra) are held in a mixture of reserves (Jerrabomberra West Grasslands 
Nature Reserve, Jerrabomberra East grasslands, Queanbeyan Nature Reserve, land managed by the Australian 
Department of Defence: South and North Bonshaw, and a privately managed site in NSW partly under an initial 
Biobanking agreement that now functions under the Biodiversity Conservation Act 2016 (NSW) Biodiversity Offsets 
Scheme). The northern population (north Canberra) is held in land managed by the Australian Defence Force 
(Majura Training Area and surrounds), Canberra Airport, and the ACT Government (Majura West grasslands). 
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Figure 2 Current area of occupancy of the Canberra Grassland Earless Dragon (T. lineata). A ‘tube location’ is a site that is 
surveyed using artificial tube shelters dug into the ground.   The total area of occupancy (AOO) is 40 km2 (green shaded squares) 
while the area of sites containing habitat recently known to be occupied by T. lineata in the ACT is 8.14 km2 (yellow-shaded areas) 
the red dots outside yellow shaded areas are tube locations that occur in NSW. The habitat estimate in NSW is 1.4km2, based on 
the assumption that the entire suitable habitat within QNR and the private property site is occupied (R. Armstrong pers. comm.) 
From: Gruber 2020 (unpublished data).  
Area of occupancy (AOO) was calculated following IUCN criteria using the recommended grid size of 4 km2(2x2 km). 
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Captive Breeding and Reintroductions 
A captive breeding population, comprising individuals from Cookanalla and Jerrabomberra West, was established at 
the University of Canberra (UC) in 2013 for the purpose of research and insurance against extinction. Two 
additional colonies, founded from wild caught animals from the south Canberra population, were recently initiated 
at Melbourne Zoo (2019) and Tidbinbilla Nature Reserve (2021). Combined, these three-breeding facilities house 85 
adult animals (as of 24 September 2021). Research and observations arising from these colonies have shown that it 
is possible to maintain and breed the species in captivity (Doucette and Sarre 2018) but they were founded by small 
numbers of individuals and none have included individuals from the northern Canberra population.  
 
The goals for these colonies are four-fold: 1) to provide an insurance population for T. lineata should it go extinct in 
the wild; 2) to provide a source population for the establishment of new wild populations in the future or for the 
supplementation of existing populations; 3) to provide the opportunity for research that enhances reproduction in 
captivity and survival and monitoring in the wild; and 4) to conserve genetic diversity in the species. 
 
Research on the captive colonies is ongoing with the emphasis now on growing the size of the colonies, 
maximising genetic diversity and breeding success and developing methods for successful reintroductions, 
translocations, and population augmentation. The focus for the UC captive population continues to be to further 
knowledge of the species’ behaviour and biology with particular emphasis on detection, population dynamics, 
thermal biology, mechanisms of sex determination, and genomics. The future emphasis is likely to be on 
translocation of captive animals into self-sustaining wild subpopulations, and so a new focus for research should 
also be into disease and its transmission. In particular, the yellow fungus disease has been diagnosed separately in 
all three colonies and can be fatal if not treated (Doucette and Sarre 2018). It is not currently known whether this 
is a naturally occurring disease or whether it takes the same or multiple forms. There is currently no funded 
research of this aspect of T. lineata biology. 
 
Reintroduction to sites where the species has been lost (e.g. AMTECH) or appear to have been lost (Majura West) 
or where populations may be currently too small to recover (e.g. Jerrabomberra West Nature Reserve and NSW 
sites) is one key component to reducing the extinction risk of this species in the ACT and NSW. While it is likely 
that changes in habitat structure and composition have been critical in the decline of many of the T. lineata 
populations, it is likely that there are multiple causes of its decline including drought, prey availability, burrow 
density, predation, increasing diurnal temperatures, inbreeding, excessive unmanaged biomass and habitat 
fragmentation. Any attempt to reintroduce or augment the population should focus on heavily monitored soft 
releases that provide data critical to diagnosing the causes of their decline. A further complication to augmenting 
existing or re-establishing previous populations of T. lineata is the potential for climate change to render the 
microclimates of current grasslands to be too warm for the species (Doucette et al. unpublished data). 
 
Candidate populations for re-establishment or augmentation 
 

1. Jerrabomberra West Nature Reserve. This population has declined dramatically since 2006 and no captures 
were recorded for the past two years (2020 and 2021) despite significant sampling effort. Augmenting or 
re-establishing the population at this site is a priority. However, this action is contingent on sufficient 
improvement of habitat, the establishment of a successful captive breeding program sufficient to provide a 
substantial starting population, and the development of appropriate release and monitoring strategies to 
determine the degree of success or identify the cause of failure should those be the outcomes. 
 

2. Majura West or Amtech East. Severe weed infestation during and following the millennium drought caused 
loss of extent and quality of suitable habitat for T. lineata combined with the building of AMTECH appear to 
have caused its loss from these sites. Contingent on sufficient improvement of habitat and the 
establishment of a successful captive breeding program, these are potential reintroduction sites for the 
species. If abundance of burrows is low, then artificial burrows may need to be provided as part of the 
reintroduction program. It is possible that the area of grassland remaining at Amtech East has potential for 
restoration of T. lineata habitat (Evans et al. 2018) if the existing threats are sufficiently addressed to 
support a viable population. There have been significant resources placed into mitigating the weed and 
biomass problems at Amtech and the site now appears to consist of habitat suitable for reintroduction 
(B. Croak pers. comm 2022). The Queanbeyan Nature Reserve may also be a favourable future release site as 
part of a captive bred release program. 

 
The habitat area in Table 2 represents the area (around 10 km2 in total) ‘protected’ for T. lineata. However, much of 
this habitat is degraded, of poor quality, not currently suitable to support populations and from which several 
populations have been lost. 
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Table 2 Site names, area, jurisdiction, population description, and estimated extinction risk for T. lineata populations.  
Data from ACT Government survey database. 

Site Name Habitat 
area (ha) 

Land 
Jurisdiction 

Land use policy/ 
habitat condition 

Active Management for the species – Priority 
Actions 

Extinction 
Risk** 
(10yrs) 

Majura 
Training Area 
(MTA; north of 
Airport) 

139 C’wealth Military training 
area, includes Air-
services Beacon 
paddock 
Moderate-good 
habitat condition 

Population and habitat monitored by ACT 
Government (CR) who advise Defence of 
management issues. The MTA and Airport 
subpopulations are likely to be fully 
separated by the proposed Northern Road. 
Only four captures in the 2019/20/21 
surveys with none in 2021 (Table 2).    

High 

Majura 
Training Area 
(Malcom Vale - 
former grazing 
properties east 
of Airport) 

90 C’wealth Military training 
area, 
Poor habitat 
severely 
degraded by 
horse/sheep 
grazing, weeds 

Possibly locally extinct. 
Not monitored – low potential to be 
returned to suitable habitat 
Reassessment of habitat required and 
Defence engaged. Could provide extended 
area of habitat if restored. 

High 

Airport 22 C’wealth Airport managed 
as runway 
surrounds 
Moderate 
condition, 
however slashing 
height may not 
suit habitat 
requirements 

Very small population, most likely 
supplemented by rare dispersal from 
Majura Training Area (Colley 2021). Airport 
managed - regular slashing. Proposed 
Northern Road likely to reduce immigration 
and emigration to MTA increasing the 
extinction probability of both.  

High 

West Majura 
Grassland 

104 Territory Broadacre*, 
managed for 
conservation.  
Poor quality 
habitat  
Severe weed 
incursion and 
heavily grazed by 
kangaroos 
Potential to 
improve habitat 
with appropriate 
management 
 

Possibly locally extinct. Disconnected from 
both MTA and Campbell Park 
subpopulations by major roads (Majura 
Parkway and Majura Road). An intensive 
search in 2018 revealed no animals 
(B. Howland pers. comm.). 
Monitor and manage habitat to maintain 
and improve condition, will require 
intensive grazing management (kangaroos 
and/or livestock) to reduce or increase grass 
biomass, and control weeds. Possible site 
for translocation.  

High 

Campbell Park 35 C’wealth Land attached to 
Defence offices  
Poor condition. 
Severe weed 
incursion and 
currently (2018) 
heavily 
overgrazed by 
kangaroos 

Possibly locally extinct 
Not monitored. An intensive search in 2018 
revealed no animals 

High 

West 
Jerrabomberra 
Nature 
Reserve 

180 Territory Nature Reserve  
Poor-Moderate 
condition (mainly 
due to grass 
biomass issues) 
with patches of 
high-quality 
habitat 

Animals last captured in 2019. Very small 
and declining (>95% in 10 years) population 
monitored by ACT Government (CR) 
Habitat monitored and managed to 
maintain and improve condition with focus 
on reducing or increasing grass biomass (as 
appropriate) and weed control (PCS) 
May require augmenting numbers by 
releasing captive-bred individuals or wild to 
wild translocation. 

High 
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Callum Brae 
(west of 
Monaro 
highway) 

68 Territory Development 
Grazing lease  
Poor quality 
habitat – part site 
destroyed in 
Narrabundah 
Land Swap 

Possibly locally extinct 
Not monitored – survey required 
Manage habitat to maintain/improve 
condition, control weeds 
 

High 

Amtech East  30 Territory Unleased land 
Previously poor 
condition. Weed 
incursion 
degraded habitat 
values. Habitat is 
now restored. 

Locally extinct. Last recorded survey in 2008 
(Dimond et al. 2012). Potential to restore 
habitat on site with appropriate 
management and re-establish population 
from captive-bred individuals 

Extinct 

Bonshaw 
(North and 
South and 
including 
Aerial 
Paddock) 

158 Territory Grazing lease  
Moderate 
condition 

Status is uncertain as it has not been 
surveyed formally since 2009. Manage 
grazing levels and control weeds to 
maintain habitat condition for T. lineata 
(rather than pastoral productivity focus) 
Implement regular site inspections (at least 
2 times/year) to assess habitat condition, 
grazing levels, weed density/extent (PCS). 
Should be integrated as part of the land 
management system that connects 
Cookanalla and Jerrabomberra East 
Grasslands. 

Moderat
e 

Jerrabomberra 
East 
Grasslands 

71 Territory Conservation 
Area Moderate 
condition, but 
currently heavily 
overgrazed by 
kangaroos 

Current population is of moderate size but 
declining – ACT Government (PSC) continue 
to monitor species/habitat. 
Habitat managed to maintain and improve 
condition (grazing management using 
kangaroos, livestock, patch burning, 
slashing). Control weeds 
Implement regular site inspections (at least 
2 times/year) to assess habitat condition, 
grazing levels, weed density/extent 

Moderat
e 

Cookanalla 
(east of 
Monaro 
highway) 

164 Territory Grazing lease 
Low-Moderate 
condition - 
subject to 
periodic intense 
grazing by sheep 
and horses with 
severe weed 
incursions 

Moderate size-stable population  
Monitored by ACT Government (CR PCS) 
continue to monitor species and habitat 
Implement regular site inspections (at least 
2 times/year) to assess habitat condition, 
grazing levels, weed density/extent (CR and 
PCS) 

Moderat
e 

Queanbeyan 
Nature 
Reserve 

60 NSW Nature Reserve NPWS management of this land High 

Private 
property site 
(NSW) 

80 NSW Currently private 
property 

The northern area of this site is currently 
protected under a biodiversity stewardship 
agreement with the NSW Biodiversity 
Conservation Trust. The northern area is 
separated from the southern area by a 4-
lane road. The southern area is passively 
managed with potential to be managed 
under a stewardship in the future. 

High 

* Broadacre refers to agriculture and certain other ‘large area’ uses under Territory planning legislation. 
** Extinction risk over next 10 years if no action is taken. 
Source: (ACT Government 2017, Evans et al. 2018)) 
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BIOLOGY/ECOLOGY 

Life-cycle 
Tympanocryptis lineata has a life span in the wild of less than two years (Dimond 2010) although they can live to 
five years or even older in captivity (Doucette and Sarre, 2018). Their short life cycle and likelihood to breed only in 
first year of life (maybe in second) is relevant to listing – the small number of adults breeding in the first year of 
life makes them less resilient to threats (E. Carlson pers. comm. 2019), including the effects of wildfire, drought 
and other environmental changes on their habitat. This vulnerability is increased where fragmentation of habitat 
prevents recolonisation from surrounding areas (ACT Government 2017) 
 

While male T. lineata may reach sexual maturity in late autumn at approximately 6 months after hatching, female 
T. lineata reach sexual maturity in the spring (Langston 1996) (at around 8 months). Females will lay a clutch of 
three to seven (typically five) eggs at around 10 months of age in an arthropod burrow 10–13 cm deep (Doucette 
and Sarre 2018). Breeding commences in September and egg laying takes place from mid-October through to 
February (Doucette and Sarre 2018). The burrows used for laying are backfilled with soil and litter (Dimond 2010; 
Doucette and Sarre 2018). The burrows are created by large arthropods such as the Common Wolf Spider (Lycosa 
godeffroyi) and the Canberra Raspy Cricket (Cooraboorama canberrae) (Osborne et al. 1993b, Benson 1999). 
Females have been observed to visit nest sites daily during incubation (Doucette unpublished data). Hatching 
occurs mainly in January–March but may well extend through to May (Langston 1996; Dimond 2010; Doucette 
unpublished data), and high abundance of invertebrate prey coincides with the juvenile recruitment period 
(Benson 1999; Nelson 2004). Juveniles grow rapidly and males mature earlier than females (Langston 1996; 
Nelson 2004). 

 

Habitat 
Tympanocryptis lineata is found in Natural Temperate Grassland and native pastures associated with this 
threatened ecological community, usually on well-drained sites dominated by Tall Speargrass (Austrostipa 
bigeniculata) and shorter Wallaby Grasses (Rytidosperma spp.), with patches of tussocks and open spaces 
between them (Osborne et al. 1993a; Robertson and Evans 2009). These sites are frost-hollow grasslands, have 
usually had little or no ploughing or pasture improvement (Osborne et al. 1993a), are characterised by open 
structured tussock grasslands with few or no trees and shrubs, and have a tendency towards slightly higher 
ground in well-drained areas. The lizards rely on the existence of arthropod burrows to survive the extreme (low 
and high) temperatures experienced in these grasslands, taking shelter in burrows or tussocks (Nelson and Cooper 
2020; Stevens et al. 2010; Doucette unpublished data). The recent introduction of routine burrow counts into the 
ACT monitoring program will assist in determining the burrow densities required to maintain viable populations 
and the role they may play in determining the abundance of T. lineata. 
 
Recent studies have found higher trapping rates of T. lineata at artificial burrows set in areas where herbage 
biomass is naturally lower compared to adjacent grassland, or in patches where biomass is lower due to recent 
burning or grazing (Osborne et al. 2013; Cook et al. 2015; Osborne 2015). While it is not yet known whether this 
is caused by differences in detectability or habitat preference of T. lineata, maintaining a varied grassland 
structure and avoiding herbage biomass extremes is a management aim in order to maximise the range of 
shelter and thermal niches, and types of prey (Stevens et al. 2010; Taylor 2014; M. Evans pers. comm.). Herbage 
biomass is currently being monitored in ACT and NSW to further understand this.   
 
Preventing further deterioration in habitat quality at sites where T. lineata still occur is critical for avoiding 
further declines and loss of populations. Habitat quality for T. lineata is strongly influenced by grass biomass and 
sward structure, and abundance of weeds (including non-native grasses) (Evans et al. 2018). 

 

Diet 
Tympanocryptis lineata is a sit-and-wait predator and eats a variety of small invertebrates, especially ants, beetles, 
spiders and moths (including larvae) (Howe 1995; Benson 1999; Dimond 2010). Dimond (2010) found that 
although ants were eaten frequently, they were only taken in proportion to their abundance (i.e. were not selected 
for) and that beetles were the preferred food items at three sites in 2007. Captive T. lineata have been reported to 
eat crickets in preference to ants when both were offered, suggesting that the animals may have been selecting 
prey with a higher caloric value (Taylor 2014). 
 

Dispersal and movement 
Genetic analyses indicate T. lineata has high levels of population structure with no interchange of individuals 
between populations and very little gene flow between subpopulations (Hoehn et al. 2013; Carlson et al. 2016; 
Colley 2021). Specifically, the species comprises three populations: (1) Canberra North (Majura Training Area, 
Canberra Airport, and Campbell Park); (2) Jerrabomberra West (Jerrabomberra West NR); and (3) Canberra South 
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(Jerrabomberra East, Queanbeyan Nature Reserve, NSW private property, Bonshaw, Aerial Paddock, Cookanalla). 
Each of these populations consists of a series of subpopulations that exist at the site and sampling grid level 
(Colley 2021). In other words, even within populations, the sites and even sampling grids within sites are 
connected by only very low levels of gene flow. The genetic data suggest that even a distance of 100 m of sub-
optimal grassland will prevent most genetic exchange in this species. Roads or other hard surfaces present a 
significant barrier with large roads such as the Majura Parkway impenetrable to the species (Hoehn et al. 2013; 

Carlson et al. 2016; Colley 2021). In NSW, Lanyon Drive and Tompsitt Drive as well as the disused Goulburn-
Bombala Railway line in between Queanbeyan Nature Reserve Jerrabomberra east grassland are 
significant and likely impenetrable barriers to movement. 
 
Within subpopulations, T. lineata occupy mostly one or two natural burrows within a home range of 925–4768 m², 
with some overlap in home ranges (Stevens et al. 2010). Adults and juveniles frequently move from one natural or 
artificial burrow to another (Benson 1996; Langston 1996; Nelson 2004; Stevens et al. 2010; AECOM 2014; 
Doucette unpublished data), with dispersal of greater than 100m rare (Colley 2021). 
 

Threats 
Past threats Impact of threat 

Habitat loss– 
Development 

The species is a specialist inhabitant of Natural Temperate Grassland and associated native 
pastures, which has been greatly depleted since European settlement. The loss and 
fragmentation of grasslands owing to urban, industrial, and/or agricultural development 
encroachment is almost certainly a key driver of the decline of T. lineata (Melville et al. 
2018). T. lineata were thought to have been driven to extinction in the ACT as they were 
not recorded for 30 years, until an opportunistic observation in the early 1990s (Osborne 
et al. 1993). 
 

Habitat degradation – 
Overgrazing 

Overgrazing by kangaroos, rabbits or livestock, or close mowing, leads to the loss of 
tussock structure and excessive bare ground (ACT Government 2017). High temperatures 
and excessive bare ground are likely to increase mortality from exposure. 
 

Habitat degradation– 
Drought 

ACT populations declined dramatically during the last decade (2005– 2009), possibly as a 
result of lack of ground cover caused by drought and exacerbated by overgrazing (Dimond 
2010; Dimond et al. 2012). An interaction between high temperatures and excessive bare 
ground could exacerbate this effect. 
 

Habitat degradation– 
Cultivation and pasture 
improvement 

Ploughing is likely to destroy the arthropods that T. lineata relies on to form burrows 
(Nelson 2004), along with the application of pasture improvement techniques and 
introduced pasture species to outcompete native species for water, light and nutrients. 

 

Habitat degradation – 
Invasive weeds 

Weeds are a significant concern because they change the structure of Natural 
Temperate Grasslands and associated native pastures to become uninhabitable for 
T. lineata. These changes affect grassland earless dragons by obscuring invertebrate 
burrows and filling inter-tussock gaps, which reduces the availability of basking and 
nesting sites (TSSC 2008; ACT Government 2017).  
 
A lack of oversight and effective management has exacerbated this threat by allowing 
weeds to spread and remove habitat across significant areas of former habitat. Amtech 
East is an example where over a ten-year period the area of Critically Endangered Natural 
Temperate Grassland (and as such habitat for T. lineata) contracted from around 18 ha to 
less than 4 ha owing to unmanaged weed invasion. The probable extinction of T. lineata 
occurred at this site during this period (Evans et al. 2018). 
 

Current threats Impact of threat 

Habitat fragmentation There is almost complete fragmentation among populations and subpopulations through 
separation by roads, other infrastructure, and poor-quality habitat. This fragmentation has 
resulted in three discrete Populations. There is evidence of reduced genetic diversity at 
Cookanalla possibly caused by a population bottleneck during the millennium drought. 
 

Habitat degradation – 
Insufficient grazing 

Insufficient grazing leads to a reduction in inter-tussock spaces for foraging and basking, a 
reduction in soil surface temperatures, and may increase the risk of wildfire (ACT 
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Government 2017). Too much biomass was observed in the summers of 2020-21 and 
2021-22 in the ACT and NSW as a major threat after severe drought breaks in the ACT and 
NSW. This occurs when land managers destock during drought or native grazers are 
significantly depleted and it takes time to build up grazing levels to undertake sufficient 
herbage removal when drought breaks. This is also the case for T. osbornei populations on 
the Monaro over this period. This is likely a combination of small amagids struggling to 
move through dense grass swards, the likely reduction in invertebrate populations that 
require open tussock structure to thrive (important for diet and creating habitat burrows), 
the relative benefits to such habitat of larger predatory reptiles (e.g. snakes) and 
subsequent predation on weaker and less mobile dragons (R. Armstrong pers. comm.).  
 

Habitat degradation – 
Overgrazing 

Overgrazing by kangaroos, rabbits or livestock, or close mowing, leads to loss of tussock 
structure and excessive bare ground (ACT Government 2017). High temperatures and 
excessive bare ground are ‘likely to’ increase mortality from exposure. 
 

Habitat degradation – 
Drought 

Extreme drought conditions experienced in southern Australia, exacerbated by 
overgrazing of livestock, further reduces suitable habitat, food availability and 
opportunities for subpopulations of this species to seek refugia (Dimond et al. 2012). 
Following this, difficulties in restocking after drought breaks can lead to insufficient 
grazing, a habitat degradation threat noted above. 

 

Climate change - 
Increasing temperatures 
and extreme heat events 

Increases in the ambient temperatures have caused a reduction in the activity time 
available to the dragons by 20 % since 2001, to offset metabolic losses caused by rising 
temperatures (Doucette et al. unpub. manuscript). This may threaten their short- to 
medium-term population viability. Increased frequency of extreme heat days combined 
with low vegetation cover caused by drought or over grazing or both could create 
conditions that cause widespread death. 
 

Climate Change -  
Longer and more severe 
droughts 

Southern and eastern Australia is predicted to experience drought conditions for longer 
as climate change impacts progress (Kirono et al. 2020). Droughts may begin quickly, last 
longer and be more intense (Trenberth et al. 2014). This could have significant impacts on 
the reproduction and survival of T. lineata as the structure of their habitat is sensitive to 
drought, and sparser ground cover will lead to higher ground and burrow temperatures. 
Higher      temperatures combined with drier soil may increase mortality of eggs and 
hatchlings through desiccation (Dimond 2010), thermal refuges may be less effective, and 
at high temperatures the daily activity period of T. (lineata) is shorter, reducing foraging 
time (Doucette, unpublished data). Similarly, it is plausible that increased severity of 
summer storms could lead to intense breaking of drought, cycling back to too much 
biomass and not enough grazing when T. lineata are already weakened (R. Armstrong 
pers. comm.).  
 
 
Maximum summer temperatures at Canberra Airport (BOM 2022): 
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Number of days over 

Year 35oC 40oC 

2008-09 12 3 

2009-10 14 0 

2010-11 3 0 

2011-12 0 0 

2012-13 13 2 

2013-14 20 3 

2014-15 3 0 

2015-16 12 0 

2016-17 18 2 

2017-18 10 1 

2018-19 24 5 

2019-20 20 4 

2020-21 4 0 

2021-22 0 0 

  

Habitat degradation – 
Decline in arthropod 
burrows 

The presence of T. lineata appears linked to burrow density (Stringer 2018) and so 
diminution in density caused by a reduction in burrow building invertebrates such as Wolf 
Spiders (Lycosa spp.) and Canberra Raspy Crickets (Cooraboorama canberrae) can be 
expected to have a detrimental effect upon T. lineata distribution and abundance (ACT 
Government 2017). 
 

Invasive weeds – 
African Love Grass 

The highly invasive African Love Grass (Eragrostis curvula) is becoming a significant threat 
as it can change the herbage mass of grasslands to that of a monoculture destroying the 
Natural Temperate Grassland ecological community and associated native pastures 
essential to the survival of T. lineata. If not addressed, large portions of the landscape 
could become dominated by African Love Grass within 5 years. This is even a challenge 
with resourcing, for instance a major weed control in Queanbeyan Nature Reserve is still 
seeing African Love Grass increase in abundance (observation), partially as it is often 
difficult to spot amongst dense grass swards and can flower frequently in response to rain.  
 

Introduced predators – 
Cats and foxes 

Predation by cats and foxes: Foxes are likely to be more numerous on the rural sites, and 
predation by domestic pets (primarily cats) is likely where housing is developed close to 
habitat (ACT Government 2017). These species present a potential predation risk, but one 
which is largely unquantified. That risk is not considered to be substantial relative to other 
risks that the species faces. 
 

Predation by native 
animals 

Radio-tracked animals have been preyed upon by snakes and birds. Increases in predation 
by native animals such as magpies, ravens and raptors may occur where artificial perches 
(posts, fences, buildings, powerlines) have been built; exposure through the loss of 
groundcover; or enhanced shelter for snakes (e.g. through dumped materials or added 
logs/rocks/woody debris near T. lineata habitat) could also enhance predation. 

 

Inbreeding depression The populations at all sites have reached very small sizes with effective population sizes 
(roughly the number of breeding individuals) at the three most closely monitored sites 
(Cookanalla, Jerrabomberra West Nature Reserve, and the Majura Training Area) not 
exceeding 32 breeding individuals in all but one year (Colley 2021). While estimates have 
not been completed for NSW sites, the Ne is likely to be less than this based on like lesser 
numbers and the size of the sites. This is well below the 100 considered to be the 
minimum number required to avoid rapid inbreeding (Frankham et al. 2014) and 
associated inbreeding depression. The captive population at the University of Canberra has 
shown a reduction in successful breeding in recent years, with inbreeding depression being 
a likely cause. 
 

Actual future threats Impact of threat 

Habitat loss - 
Development  

Expansion of the Canberra airport and    other infrastructure is a high-risk threat to T. lineata 
owing to destruction of actual and potential occupied areas, as well as increased 
fragmentation and reduced connectivity. Several known sites in the ACT are the subject of 
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development proposals, including the northern road (connecting Fairbairn with the Majura 
Highway) (ACT Government 2017). 

Severe and widespread 
fire 

Severe and widespread fire can kill T. lineata (Osborne et al. 2009) reduce or alter habitat 
and temporarily reduce their food supply (ACT Government 2017). Climate change has 
increased the risk and frequency of severe fire weather in south-eastern Australia (CSIRO 
and BOM 2020). 
 

Habitat loss –  
Invasive weeds 

The Critically Endangered Natural Temperate Grassland and associated native pasture 
(habitat for T. lineata) is at risk from further contraction owing to unmanaged weed 
invasion causing local population extinctions in as little as ten years (Evans et al. 2018). 
 

Climate Change –  
Invasive weeds 

Climate change may promote some weed species. These include African Lovegrass, which 
is an invasive C4 grass and highly competitive on the low-nutrient soils typical of drier 
native grasslands in the ACT (Sharp 2011). 
 

Potential future threats Impact of threat 

Climate Change –  
Longer and more severe 
droughts 

Ongoing global warming could affect reproduction and survival of T. lineata as the 
structure of their habitat is sensitive to drought, and sparser ground cover will lead to 
higher ground and burrow temperatures that increase mortality risk. 
 

Threat Abatement 
 

Protection 
The ACT Action Plan (ACT Government 2017) provides an overview of intended management actions. 
Conservation effort for T. lineata in the ACT is focused on protecting viable populations in functional native 
grassland habitat within three clusters of sites across its geographical range— the Majura Valley and the 
Jerrabomberra Valley east and west. Protection includes current nature reserves; intentions to formally protect 
sites including West Majura grassland; introduction of appropriate legislative mechanisms to prevent habitat from 
being overgrazed or degraded where the species occurs on leased grazing land; liaising/agreements for protection 
on Commonwealth managed land; and formal protection measures for the private property site in NSW through a 
biodiversity stewardship agreement. 

 
Tympanocryptis lineata has been determined to have a high risk of local extinction in the event of further habitat 
loss in the ACT, meaning that offsets are not appropriate. Habitat for T. lineata has been mapped and must be 
avoided for development. Given that T. lineata recently declined to extremely low or undetectable levels at some 
ACT sites, and that some recovery has occurred in some years, it should be assumed that the species is present at 
any site where it has previously occurred since 1991, unless this is disproved by rigorous survey or the habitat has 
been destroyed (ACT Government 2017). 
 
The protection of T. lineata habitat in the Jerrabomberra West Grasslands Nature Reserve and Jerrabomberra East 
Grasslands also provides protection to the Critically Endangered Natural Temperate Grassland ecological community 
and other threatened species in this community (Golden Sun Moth Synemon plana, Striped Legless Lizard Delma 
impar, Perunga Grasshopper Perunga ochracea). Management of these species on the same site requires monitoring 
of their populations and habitat, and integrated vegetation management strategies that take their different habitat 
needs into account (ACT Government 2017). 
 
In NSW, much of the existing habitat is protected within Queanbeyan Nature Reserve and an existing Biobanking 
Agreement site, with a portion of private land formally unprotected; however, the landholder is engaged.  

 

Monitoring 
Regular abundance monitoring of the larger ACT populations has been undertaken since 2001 and in NSW since 2006 
using fixed grids/transects of artificial burrows. There is now a reasonable understanding of the species’ distribution, 
but the area of occupancy of all suitable habitat at most sites has not been fully determined. Key sites for 
population monitoring are those with an established long-term monitoring program (Majura Training Area, 
Jerrabomberra West Grasslands Nature Reserve, Jerrabomberra East Grasslands, Queanbeyan Nature Reserve and a 
private property site in NSW) which are monitored to determine long-term population trends and to evaluate the 
effects of management actions. 
 
Monitoring has begun more recently at Cookanalla in the Jerrabomberra Valley. 
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Further surveys should be undertaken at sites where the abundance of the species across the site is not well 
understood. These areas include Majura West Grasslands, grassland on Commonwealth land to the east of the 
airport (former Malcolm Vale property), North Callum Brae and Bonshaw in the ACT. In NSW, further transects 
should be established on the private property site to understand area of occupancy; this may also be required in 
Queanbeyan Nature Reserve but is a lesser priority due to the broad distribution of transects at that site. 

 

Research 
Research and adaptive management are required to better understand the habitat requirements for the species and 
techniques to maintain the species’ habitat. The goal must be to identify what is required to grow extant populations 
of the species to increase their current population sizes to ensure they reach viable numbers where localised 
extinctions become very unlikely. Specific research priorities identified in the ACT Action Plan for the species (ACT 
Government 2017) include: 

• optimal habitat requirements, particularly structure and biomass of the grass sward 

• land management practices compatible with, or required for, maintaining suitable habitat (such as 
grazing, slashing, burning) 

• breeding requirements, oviposition sites, reproductive rates, and their relationship to habitat structure, 
seasonal conditions and predicted effects of climate change 

• importance of availability and density of natural burrows, relationship between T. lineata and burrowing 
arthropods, effect of burrow supplementation on sparse T. lineata populations 

• sensitivity of T. lineata to weeds in its habitat, the weeds of major concern, and suitable control and 
revegetation methods 

• techniques to maintain and breed the species in captivity 

• magnitude and significance of seasonal/annual T. lineata population fluctuations (may require annual 
or biennial monitoring at key sites) and relationship to seasonal/annual conditions and habitat 
characteristics. 

 
Several other research priorities should be added to this list; specifically, techniques for population 
supplementation or translocation, utilizing remote sensing of NDVI to test for the relationship between the ability 
of sites to retain moisture and T. lineata population size and persistence, new methods for monitoring the species 
to provide more accurate assessments of population trends, and the use of molecular approaches to identify key 
points of decline in the species’ history. 

 
Management 
In the ACT, the ACT Parks and Conservation Service (PCS) manages most of the land on which T. lineata are 
found. In NSW, the NSW Parks and Wildlife Service (NPWS) manages one of the sites known to contain the 
species (Queanbeyan Nature Reserve) with the private property site being under a combination of a 
biodiversity stewardship agreement and private land passive management. 

 
In the ACT, an adaptive management approach is being implemented in response to the survey, monitoring and 
research that has been undertaken since 2005. Using this approach, management actions aim to maintain grassland 
that has a well-defined tussock structure (i.e. tussocks with inter-tussock spaces). Heights of the Tussock grass sward 
should be mostly between 5 cm and 15 cm, with well-defined inter-tussock spaces composed of shorter grasses, 
forbs and bare ground. This structure can be achieved by maintaining intermediate levels of herbage mass. 
Management actions should avoid creating a grass sward that is uniformly very short (<5 cm) or uniformly very tall 
and dense (>15 cm high with very few inter-tussock spaces). Such management is more challenging in NSW. In 
Queanbeyan Nature Reserve kangaroos contribute significantly to overgrazing during dry periods, however these 
are unable to be actively controlled. Additionally, grazing is unable to be introduced during exceedingly wet periods 
when biomass requires removal. The latter is also an issue on the private property site, where stock access is 
logistically challenging in a peri-urban environment. 

 

A mosaic or ‘patchy’ sward containing grass tussocks of mostly intermediate height interspersed with patches of 
taller and shorter height tussocks is likely to provide T. lineata with a greater range of sites for shelter and 
thermoregulation and will promote arthropod populations for prey and burrows (Melbourne 1993, Stevens et al. 
2010, Barton et al. 2011, Taylor 2014). 

 
Details of options for managing the likely ideal habitat for T. lineata through grazing, burning and slashing are 
provided in the ACT Herbage Mass Guidelines for ACTs lowland grassy ecosystems (ACT Government 2019) and 
include: 

• a preference for grazing by native herbivores to manage grass structure and herbage biomass, because it 
creates a heterogeneous habitat (patches or dense tussocks and patches of sparse tussocks) 

• livestock grazing at sites that have a history of livestock grazing, where grazing by native herbivores is 
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insufficient to control herbage grass biomass with sheep being used in preference to cattle to avoid 
soil/burrow compaction 

• light livestock grazing March to October if grass sward is tall and dense (>10 cm, bare ground<5%) and 
permitted within the breeding season (November - February) if the grass sward is too tall and dense 
(>20 cm, bare ground <5%) 

• Patchy burning, if necessary, in the afternoon on warm days when lizards are active and be restricted to 
one or more small patches at a site, aiming for 30–50% area unburnt in each burn patch for escape 

• any necessary slashing should occur in the afternoon on warm days when lizards are most active grass 
not slashed below 10 cm, to help avoid direct impacts to T. lineata. 

 
Specifically: 
African Love Grass - Management of priority weeds, particularly at sites with threatened species present, is guided 
by the ACT Weed Strategy (ACT Government 2009). Climate change may advantage some weed species, including 
African Lovegrass, which is an invasive C4 grass and is highly competitive on the low-nutrient soils that are typical of 
drier native grasslands in the ACT (Sharp 2011). 

 

Management at unreserved sites such as Bonshaw and Majura West should focus on appropriate duration and 
intensity of grazing and weed control. If this is not done expediently, it is likely that these sites will follow Amtech 
East, and lose Natural Temperate Grassland and associated native pasture and require considerable expense to 
restore. 
 
A threat management and research initiative (Protecting the Canberra Grassland Earless Dragon) has been funded 
by the ACT Government to arrest the decline and avert the permanent loss of T. lineata from ACT grassy 
ecosystems. The initiative will deliver grazing, burning, weed control, and pest animal control, supported by 
monitoring and potentially localised re- introductions, to ensure the species’ overall recovery in the ACT through the 
ACT Environmental Offsets Program, Grassland Earless Dragon Monitoring Program (PCS/CR). Key elements of that 
plan are: 

 

Threat management 

• Manage weeds with increased intensity and frequency of control for sites with current T. lineata 
populations – especially African Love Grass. 

• Manage pest animals (rabbit monitoring and control). 

• Monitor and control Kangaroos - use of moderate kangaroo grazing is likely to increase floristic diversity and 
preserve structural heterogeneity in grasslands by preventing a few vigorous species from dominating the 
sward. 

• Manage livestock grazing - install grazing infrastructure/provision of livestock water. 

• Monitor and manage biomass to maintain quality habitat condition using grazing/burning/slashing 
where appropriate. Develop grass biomass management plans for sites with current populations, or 
where habitat condition improvement is a priority. 

 
Research and monitoring program 

• Develop a predictive map of climate refugia to support re-introduction and translocation assessments.  

• Test methods for improving captive breeding program success to secure progeny for future 
reintroductions in partnership with Melbourne Zoo. 

• Implement broadscale monitoring surveys to determine the current distribution of the species, 
complemented by grass biomass/structure measurements and abundance of natural burrows to 
investigate spatial and temporal relationships between these variables and T. lineata abundance; and 
annually assess and report on population trends and habitat condition. 

• Develop an experimental framework for reintroduction to priority reserves (site selection and infrastructure 

installation). 

• Commence a reintroduction program of captive bred animals and monitor the effects of this action. 

• Analyse and evaluate the program effectiveness. 
 

NSW 
Management activities to protect T. lineata at the NSW sites, including Queanbeyan Nature Reserve and the adjacent 
private property, are identified in the NSW Saving our Species Program (NSW Government 2020). 
 
Actions to address threats of heavy grazing and trampling by livestock and rabbits that cause habitat degradation 
through root damage, prevention of seedling establishment and erosion are needed to ensure the grazing regime 
is appropriate for the species/community and include the following. 
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• Provide incentives for landholders to ensure habitat for the species is appropriately maintained or 
enhanced into the future. Incentives should be directed to managing grazing and weeds, and preventing 
pasture improvement and rock removal or disturbance. 

• Establish stewardship agreements with landholders to manage grazing and undertake weed control. 

• Monitor for evidence of grazing impacts or disturbance such as trampling by livestock. Quantitative data 
will be collected every year using the grassland habitat assessment method. 

 
Actions to address the invasion of habitat by weeds or escaped pasture species that degrade habitat, therefore, 
reducing and maintaining weed densities at low levels through: 

• Physical and chemical control of weeds. Foliar spraying for herbaceous weeds and physical control of 
woody weeds (chainsaw for pine trees). Encompasses Biodiversity Priorities for Widespread Weeds site at 
Queanbeyan Nature Reserve. 

• Monitor the extent of weeds, particularly serrated tussock and lovegrass in areas around established 
transects. Additional qualitative observations will be made during annual monitoring for the species. 

 
Actions in the nature reserve to address Kangaroo grazing that reduce tussock cover for T.lineata during drought 
are needed to minimise the impacts of native browsers include the following. 

• Monitor habitat condition and Kangaroo numbers. Quantitative data on habitat condition will be collected 
every year using the grassland fauna habitat assessment method.  

• Track T. lineata abundance and habitat condition over time to determine occupancy at the site and 
transect scale and assess recruitment (juveniles) by checking artificial arthropod tube transects annually. 
Determine vegetation condition and structure using the grassland fauna habitat assessment method every 
year during Autumn (March - May). 

 

 

Listing category 

CURRENT LISTING CATEGORY 

What category is the species currently listed in under the EPBC Act? 

 Not Listed   Extinct   Extinct in the wild  Critically Endangered 
    Endangered   Vulnerable   Conservation dependent 

NOMINATED LISTING CATEGORY 

Note: after answering the questions below relating to the eligibility again the criteria sufficient evidence should be 
available to determine the category for listing. 

  Extinct  Extinct in the wild  Critically Endangered 
  Endangered   Vulnerable  Conservation dependent 

 

Transferring a species to another category in the list 

REASON 

 Genuine change of status   New Knowledge   Mistake   Other 

Taxonomic change –  ‘split’  newly described  ‘lumped’  no longer valid 

INITIAL LISTING 

Describe the reasons for the species’ initial listing and if available the criteria under which it was formerly considered 
eligible. 

The species was initially listed in the ACT in 1996 and the criteria satisfied were: 
1.2  Species is observed, estimated, inferred or suspected to be at risk of premature extinction in the ACT region 

in the near future, as demonstrated by: 
 1.2.1  current severe decline in population or distribution from evidence based on: 
  1.2.1.3  severe decline in quality or quantity of habitat 
  1.2.1.5 severe threats from herbivores, predators, parasites, pathogens or competitors 

1.2.4 severely fragmented distribution for a species currently occurring over a small range or having a 
small area of occupancy within its range 
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1.2.6 extremely small population. 
 
The ACT Flora and Fauna Committee assessed that this species met the above criteria for listing as Endangered (in 
1996) for the following reasons: 

• There has been a serious decline in the quality and quantity of habitat of this species throughout its range 
including the ACT and known populations are now fragmented in distribution. 

• The grassland habitat of this species has been and continues to be exploited for agricultural and urban and 
industrial development. The remaining areas are vulnerable to further fragmentation associated with urban 
infrastructure and there is little likelihood of the creation of any ecological links between remaining disjunct 
populations. 

• The very small known current range of the species, the very small populations held within that range, and the 
very low proportion of this range which the species now occupies is the primary concern for its conservation 
(ACT Flora and Fauna Committee 1996). 

 
The species was previously listed in the IUCN Red List as Endangered, under criterion B2ab(ii,iii,v), based on species 
complex that formerly included four populations now known as distinct species: T. lineata (Sensu stricto – Canberra 
population), T. mccartenyi, T. obsornei and T. pinguicolla. 
 
In NSW, the species was initially listed as Endangered under the Threatened Species Conservation Act (NSW) on 15 
November 1996 as there was evidence for a substantial decline in the geographic range, however, at that time there 
were no records of the species from any conservation reserve in NSW (NSW Scientific Committee 1996). 
 
The species was initially listed as Endangered under the Commonwealth Endangered Species Protection Act 1992 (ESP 
Act) and the subsequent Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) on 16 July 2000 as 
T. pinguicolla with T. pinguicolla lineata as a synonym. There is no Commonwealth listing advice or conservation advice 
for the species specifying which criteria were met in the listing assessment. 

CHANGES IN SITUATION 

With regard to the listing criteria, how have circumstances changed since the species was listed that now makes it 
eligible for listing in another category? 

The existing EPBC listing was not made against an assessment of the species using the IUCN criteria. 
 
A taxonomic change with new information available initially summarised in the draft revised IUCN Red List assessment 
(revision of Melville et al. 2018)) and with further investigation in this assessment indicates: 

• Critically Endangered listing based on Criteria A4(b) – intensive population monitoring and trend modelling 
indicates this species is on an accelerated trajectory of very severe decline despite variable year-to-year 
abundance records. Supporting this, T. lineata is no longer detectable at 6 of 9 monitoring sites including the 
site where it was formerly most abundant (Jerrabomberra West). Intensive surveys are required to determine 
if they are truly extirpated.  

• Critically Endangered listing based on Criteria B1ab(i,ii,iii,iv,v) with an Extent of Occurrence (EOO) of 70 km2 
(i.e. less than 100 km2 – CR threshold) (and Endangered against B2ab(i,ii,iii,iv,v)) with an Area of Occupancy 
(AOO) of less than 40 km2 (i.e. less than 500 km2 – EN threshold)), severely fragmented subpopulations, and 
direct observation of declines in EOO; AOO; habitat area, extent and quality; number of subpopulations; and 
number of mature individuals. 

• Critically Endangered listing based on Criteria C1 and C2a(i) due to small population size, a very high rate of 
ongoing decline in the number of mature individuals, and less than 50 mature individuals in each of two 
subpopulations. 

• Endangered listing based on Criteria D due to a very low population size. 
 

Dimond et al. (2012) estimated low annual survival rates for both juveniles and adults. There is an ongoing threat of 
development within the Canberra region where any increase in grassland contraction is likely to enhance 
fragmentation, reduce connectivity and increase the risk of species’ extinction. Immediate priority should be given to 
conducting urgent inventory surveys and beneficial management interventions. 
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Eligibility against the criteria 

CRITERION 1 

Population size reduction (reduction in total numbers) 
Population reduction (measured over the longer of 10 years or 3 generations) based on any of A1 to 
A4 

 Critically Endangered 
Very severe reduction 

Endangered 
Severe reduction 

Vulnerable 
Substantial reduction 

A1 ≥ 90% ≥ 70% ≥ 50% 

A2, A3, A4 ≥ 80% ≥ 50% ≥ 30% 

A1 Population reduction observed, estimated, inferred or 
suspected in the past and the causes of the reduction 

are clearly reversible AND understood AND ceased. 

A2 Population reduction observed, estimated, inferred 
or suspected in the past where the causes of the 
reduction may not have ceased OR may not be 
understood OR may not be reversible. 

A3 Population reduction, projected or suspected to be 
met in the future (up to a maximum of 100 years) [(a) 
cannot be used for A3] 

A4 An observed, estimated, inferred, projected or 
suspected population reduction where the time period 
must include both the past and the future (up to a 
max. of 100 years in future), and where the causes of 
reduction may not have ceased OR may not be 
understood OR may not be reversible. 

 
(a) direct observation [except A3] 

(b) an index of abundance appropriate to 
the taxon 

(c) a decline in area of occupancy, 
extent of occurrence and/or quality of 
habitat 

(d) actual or potential levels of 
exploitation 

(e) the effects of introduced taxa, 
hybridization, pathogens, pollutants, 
competitors or parasites 

 

This species qualifies as Critically Endangered under the A4 component of this criterion. The generation length for this 
species is 1 year (Dimond et al. 2012). The time period in which to consider the reduction under Criterion 1 is therefore 
10 years.  
 
The mean number of individuals per site has fluctuated over time since regular monitoring first commenced in 2006 
(Figure 3). However, an accelerated and very severe decline has been observed since 2018 and this trend is predicted to 
continue into the future. Using the modelled population trend available in Figure 1, the population is estimated to be an 
average of zero individuals per site from 2022 onwards (i.e. a 100 % decline for the 10-year period from 2013–2022), 
meeting the primary requirement for Critically Endangered under A4(b). This species also meets the primary 
requirement for a severe decline (Endangered) under A2(b) due to a 71 % decline in abundance over the last 10 years 
i.e. from an average of 6.00 individuals per site in 2012 to an average of 1.75 individuals per site in 2021. 

Figure 3: Moving average abundance (at 2-year intervals) of T. lineata per monitoring site from 2007–2021. The 2006 outlier value of 
83.3 individuals per site is excluded from the graph to ensure the magnitude of the trend for the remaining years can be clearly observed. 
Retaining the 2006 value does not alter the predicted value of less than 0 individuals per site from 2022 onwards. Error bars represent 
Standard Error around the mean.  

 
 

based 
on any 
of the 
following
: 
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Supporting this evaluation, T. lineata has declined 100 % to zero individuals captured in 2021 at five of the seven sites 
that are routinely monitored (Table 1: Airport, Jerrabomberra West, Majura Training Area, Private property site (NSW), 
Queanbeyan Nature Reserve) and no individuals have been found at a further three sites (Campbell Park, AMTECH and 
Callum Brae) since they were observed in surveys conducted in the 1990s, despite concerted efforts to detect them 
since (W. Osborne pers. comm.). 
 
It is likely that there have been multiple and interacting causes of these declines. These include habitat degradation 
through overgrazing or insufficient grazing and weed infestations, reduced or non-existent dispersal among 
subpopulations through habitat fragmentation (poor quality intervening habitat or infrastructure such as roads or urban 
development), increased extreme climatic events that have increased mortality and/or decreased reproduction, and 
inbreeding depression. It has not yet been possible to determine which of these causes underlines the perilous position 
of this species but it is likely to have been a combination of all these threats, which continue to impact this species. 

 

CRITERION 2: 

Geographic distribution is precarious for either extent of occurrence AND/OR area of 
occupancy 

 Critically Endangered 
Very restricted 

Endangered 
Restricted 

Vulnerable 
Limited 

B1. Extent of occurrence (EOO) < 100 km2 < 5,000 km2 < 20,000 km2 

B2. Area of occupancy (AOO) < 10 km2 < 500 km2 < 2,000 km2 

AND at least 2 of the following 3 conditions: 

(a) Severely fragmented OR Number of 
locations 

= 1 ≤ 5 ≤ 10 

(b) Continuing decline observed, estimated, inferred or projected in any of: (i) extent of occurrence; (ii) area of 
occupancy; (iii) area, extent and/or quality of habitat; (iv) number of locations or subpopulations; (v) number of 
mature individuals 

(c) Extreme fluctuations in any of: (i) extent of occurrence; (ii) area of occupancy; (iii) number of locations or 
subpopulations; (iv) number of mature individuals 

 

This species qualifies as Critically Endangered under the B1 component of this criterion. 
 
The Extent of Occurrence (EOO) for the species is calculated to be 70 km2 (Figure 1) which is well under the Critically 
Endangered threshold for B1. The EOO includes the area of the minimum convex polygon that encompasses the area of 

all sites known to have been occupied by T. lineata within the past 30 years. This is a conservative number given 

the species has not been captured at several of the sites used in the assessment of EOO in recent surveys. 
 
The estimated Area of Occupancy (AOO) for the species is calculated to be 40km2 (Figure 2), which meets the 
Endangered threshold under component B2. The AOO has likely contracted from 40 km2 since 2020 and these declines 
appear to be ongoing however extinction in sites where animals have not been found recently cannot be presumed. 
 
This species is severely fragmented with three genetically discrete subpopulations (Colley 2021) of less than 100 mature 
individuals in each (Table 1) that renders each subpopulation not viable in the medium term and severely limits gene 
flow within and between subpopulations (Colley 2021). Therefore, this qualifies the species for meeting condition (a).  
 
There is ongoing decline in the area, extent and quality of Natural Temperate Grassland habitat for this species from 
weed invasion, overgrazing, insufficient grazing, and recurrent drought (see Threats section). This combination has led 
to an ongoing decline in the EOO, AOO, extent and area of habitat, number of subpopulations and number of mature 
individuals (Table 1, Figure 3) meeting condition (b). 
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CRITERION 3 

Small population size and decline 

 Critically Endangered 
Very low 

Endangered 
Low 

Vulnerable 
Limited 

Estimated number of mature individuals < 250 < 2,500  < 10,000  

AND either (C1) or (C2) is true    

C1 An observed, estimated or projected 
continuing decline of at least (up to a 
max. of 100 years in future 

Very high rate 
25% in 3 years or 

1 generation 
(whichever is longer) 

High rate 
20% in 5 years or 

2 generation 
(whichever is 

longer) 

Substantial rate 
10% in 10 years or 

3 generations 
(whichever is longer) 

C2 An observed, estimated, projected or 
inferred continuing decline AND its 
geographic distribution is precarious for 
its survival based on at least 1 of the 
following 3 conditions: 

   

(a) 

(i) Number of mature individuals in 
each subpopulation  

≤ 50 ≤ 250 ≤ 1,000 

(ii)  % of mature individuals in one 
subpopulation = 

90 – 100% 95 – 100% 100% 

(b) Extreme fluctuations in the number of 
mature individuals 

   

 

This species qualifies as Critically Endangered under the C1 and C2 components of this criterion. A total of 14 individuals 
were captured across 8 subpopulations in 2021 despite considerable sampling effort. This is well below the 250 mature 
adults required under this criterion.  
 
The number of individuals, and by inference the number of mature individuals, has estimated to have declined at a very 
high rate of 78 % over the three years 2019–2021 from 7.86 individuals per site to 1.75 (Figure 3) and this decline is 
continuing (Table 1). Animals were not found in 6 of the 8 subpopulations in 2021. 
 
The number of individuals recorded in each subpopulation has not exceeded 50 at any site since a severe decline 
commenced in 2018. Indeed, the combined total of all monitored subpopulations has not exceeded 50 individuals since 
2018 when 64 individuals were recorded. The number of mature individuals is a subset of this value. Based on the evidence 
above, T. lineata is eligible for listing as Critically Endangered owing to the presence of very few (<250) mature individuals 
(with less than 50 individuals in each subpopulation) that are experiencing a very severe continuing decline. 

 

CRITERION 4:  

Criterion 4.     Number of mature individuals  

 Critically Endangered 
Extremely low 

Endangered 
Very Low 

Vulnerable 
Low 

(Medium-term future)1 

Number of mature individuals < 50 < 250 < 1,000 

D21 Only applies to the Vulnerable category 
Restricted area of occupancy or number of 
locations with a plausible future threat that 
could drive the species to critically 
endangered or Extinct in a very short time 

- - 
D2. Typically: area of 

occupancy < 20 km2 or 
number of locations ≤ 5 

 

This species qualifies as Endangered under Criterion 4. The combined total of captures from 6 of the 8 presumed extant 
subpopulations surveyed was 14 individuals in 2021 (Table 1). We also know that the effective population size, even 
when captures were considerably higher than 2021, were well below 50 (see discussion under Criterion 3; Colley 2021). 
It is therefore considered that it is highly likely that there were less than 50 mature breeding individuals across all sub-
populations in 2021. As such, this species could potentially qualify as Critically Endangered under Criterion 4 but 
because these numbers cannot be demonstrated conclusively, we conclude that it qualifies as Endangered under this 
criterion. 
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CRITERION 5 

Quantitative Analysis  

 Critically Endangered 
Immediate future 

Endangered 
Near future 

Vulnerable 
Medium-term future 

Indicating the probability of extinction in the 
wild to be:  

≥ 50% in 10 years or 3 
generations, 

whichever is longer 
(100 years max.) 

≥ 20% in 20 years or 
5 generations, 

whichever is longer 
(100 years max.) 

≥ 10% in 100 years  

 

Dimond et al. (2012) suggested that the Millennium Drought may have caused a major decline in T. lineata and used a 
population viability   analysis to predict that the Jerrabomberra West subpopulation was likely to go extinct by around 2020 
unless its downward trajectory could be reversed (Dimond et al. 2012). We note that T. lineata has not been found at this 
site since 2019 suggesting that this subpopulation is close to extinction if not already extinct – in line with the predictions of 
Dimond et al. (2012). An expert elicitation process by Geyle et al. (2021) estimated a 10–29 % probability of T. lineata being 
extinct by 2040. This extinction probability analysis is valuable for demonstrating the probability of T. lineata becoming 
extinct in the near future. However, expert elicitation provides insufficient evidence for a quantitative analysis of extinction 
risk under this criterion. There has been no population viability analysis completed of this species since the Dimond et al. 
(2012) model, nor of the entire population as it is currently understood, meaning that T. lineata cannot be assessed under 
this Criterion. 

 

SUMMARY OF CRITERIA UNDER WHICH THE SPECIES IS ELIGIBLE FOR LISTING 

 Criterion 1 – CR 
EN: 

 
CR: 

 
 Criterion 2 – CR          CR: 

EN: 
 

 Criterion 3 – CR 
 
 
 
 
 

 Criterion 4 – EN 
 

 Criterion 5 

 A1 (specify at least one of the following) a)  b)  c)  d)  e); AND/OR 
 A2 (specify at least one of the following) a)  b)  c)  d)  e); AND/OR 
 A3 (specify at least one of the following) b)  c)  d)  e); AND/OR 
 A4 (specify at least one of the following) a)  b)  c)  d)  e) 

 
 B1 (specify at least two of the following) a)  b)  c); AND/OR 
 B2 (specify at least two of the following) a)  b)  c) 

 
 estimated number of mature individuals AND 

either C1 or C2 either a or b 
 C1 OR 2 of C2 a(i), a(ii) or b 
 C2 a (i)  a (ii) 
 C2 b)  

 
 
 
 

 

 

Other Considerations 

INDIGENOUS CULTURAL SIGNIFICANCE 

In the ACT and surrounding region, the Ngunnawal people are the traditional custodians of the native grasslands that are 
habitat for T. lineata. The Ngunnawal are a diverse people composed of several subgroups. The United Ngunnawal Elders 
Council were consulted over the preparation of the (National Recovery) plan, which included providing the elders with 
photographs of T. lineata (to prompt their recognition of the species), copies of the draft plan and a summary of the draft 
plan (Robertson and Evans 2009). 
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IMAGES OF THE SPECIES 

Please include or attach images of the species if available. 

 
Canberra grassland earless dragon. Photographer Rob Armstrong, NSW DPE. 

IMAGE CONSENT STATEMENT 

 I do not own the copyright. 
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