THREATENED SPECIES SCIENTIFIC COMMITTEE
Established under the Environment Protection and Biodiversity Conservation Act 1999
The Threatened Species Scientific Committee finalised this assessment on DD Month Year.

Sminthopsis aitkeni (Kangaroo Island Dunnart) Conservation Advice
Consultation on Species Listing Eligibility and Conservation Actions
Sminthopsis griseoventer aitkeni (Kangaroo Island dunnart)
You are invited to provide your views and supporting reasons related to:
1)	the eligibility of Sminthopsis griseoventer aitkeni (Kangaroo Island dunnart) for inclusion on the EPBC Act threatened species list in the Endangered category; and 
2)	the necessary conservation actions for the above subspecies.
The purpose of this consultation document is to elicit additional information to better understand the status of the species and help inform on conservation actions and further planning. As such, the below draft assessment should be considered to be tentative as it may change following responses to this consultation process. 
Evidence provided by 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 threatening process for listing under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) or for a transfer of an item already on the list to a new listing category. 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.

Responses are to be provided in writing by email to: species.consultation@environment.gov.au

Please include species scientific name in Subject field.

or by mail to: 

The Director
Bushfire Affected Species Assessments Section
Department of Agriculture, Water and the Environment
John Gorton Building, King Edward Terrace
GPO Box 858
Canberra ACT 2601
Responses are required to be submitted by 29 July 2022.
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[bookmark: Background]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.awe.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. These criteria are available on the Department’s website at: 
http://www.awe.gov.au/system/files/pages/d72dfd1a-f0d8-4699-8d43-5d95bbb02428/files/tssc-guidelines-assessing-species-2021.pdf.

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 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.awe.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.awe.gov.au/environment/biodiversity/threatened/recovery-plans.
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’ (CAM).  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.awe.gov.au/about/commitment/privacy .
[bookmark: Consultation]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 Australian Government Minister for the Environment.
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.


















CONSULTATION QUESTIONS FOR Sminthopsis griseoventer aitkeni (Kangaroo Island dunnart)
SECTION A - GENERAL
1. Is the information used to assess the nationally threatened status of the species/subspecies robust? Have all the underlying assumptions been made explicit? Please provide justification for your response.

1. Can you provide additional data or information relevant to this assessment, particularly survey information after the 2019–2020 bushfires? 

1. Was the island-wide survey completed by the end of 2021, and are there still plans for a long-term management strategy? Is there information on the distance across which survey sites are spread?

1. What constitutes a detection (e.g is it recording the species on one camera in a one hour period, or in one night).

1. Have you been involved in previous state, territory or national assessments of this species/subspecies? If so, in what capacity?


PART 1 – INFORMATION TO ASSIST LISTING ASSESSMENT


SECTION B	DO YOU HAVE ADDITIONAL INFORMATION ON THE ECOLOGY OR BIOLOGY OF THE SPECIES/SUBSPECIES? (If no, skip to section C)

Biological information

1. Can you provide any additional or alternative references, information or estimates on longevity, average life span and generation length?

1. Do you have any additional information on the ecology or biology of the species/subspecies not in the current advice?

SECTION C	ARE YOU AWARE OF THE STATUS OF THE TOTAL NATIONAL POPULATION OF THE SPECIES/SUBSPECIES? (If no, skip to section D)

Population size

1. Has the survey effort for this taxon been adequate to determine its national adult population size? If not, please provide justification for your response.

1. Do you consider the way the population size has been derived to be appropriate? Are there any assumptions and unquantified biases in the estimates? Did the estimates measure relative or absolute abundance? Do you accept the estimate of the total population size of the species/subspecies? If not, please provide justification for your response.

1. If not, can you provide a further estimate of the current population size of mature adults of the species/subspecies (national extent)? Please provide supporting justification or other information.

If, because of uncertainty, you are unable to provide a single number, you may wish to provide an estimated range. If so, please choose one of the ranges suggested in the table below of possible species/subspecies numbers, and also choose the level of confidence you have in this estimate:

Number of mature individuals is estimated to be in the range of:
□ 1–50 □ 51–250 □ 251–1000 □ >1000 □ >10 000 

Level of your confidence in this estimate:
□ 0–30% - low level of certainty/ a bit of a guess/ not much information to go on
□ 31–50% - more than a guess, some level of supporting evidence
□ 51–95% - reasonably certain, information suggests this range
□ 95–100% - high level of certainty, information indicates quantity within this range
□ 99–100% - very high level of certainty, data are accurate within this range

SECTION D	ARE YOU AWARE OF TRENDS IN THE OVERALL POPULATION OF THE SPECIES/SUBSPECIES? (If no, skip to section E)

1. Does the current and predicted rate of decline used in the assessment seem reasonable? Do you consider that the way this estimate has been derived is appropriate? If not, please provide justification of your response.

Evidence of total population size change

1. Are you able to provide an estimate of the total population size during the early 1990s (at or soon after the start of the most recent 10 year period)? Please provide justification for your response.

If, because of uncertainty, you are unable to provide a single number, you may wish to provide an estimated range. If so, please choose one of the ranges suggested in the table below of possible species/subspecies numbers, and also choose the level of confidence you have in this estimate.

Number of mature individuals is estimated to be in the range of:
□ 1–50 □ 51–250 □ 251–1000 □ >1000 □ >10 000 

Level of your confidence in this estimate:
□ 0–30% - low level of certainty/ a bit of a guess/ not much information to go on
□ 31–50% - more than a guess, some level of supporting evidence
□ 51–95% - reasonably certain, information suggests this range
□ 95–100% - high level of certainty, information indicates quantity within this range
□ 99–100% - very high level of certainty, data are accurate within this range

1. Are you able to comment on the extent of decline in the species/subspecies’ total population size over the last approximately 10 years (i.e.10 year period)? Please provide justification for your response.

If, because of uncertainty, you are unable to provide an estimate of decline, you may wish to provide an estimated range. If so, please choose one of the ranges suggested in the table below of ranges of decline, and also choose the level of confidence you have in this estimated range.

Decline estimated to be in the range of:
□ 1–30% □31–50% □51–80% □81–100% □90–100%

Level of your confidence in this estimated decline:
□ 0–30% - low level of certainty/ a bit of a guess/ not much information to go on
□ 31–50% - more than a guess, some level of supporting evidence
□ 51–95% - reasonably certain, suggests this range of decline
□ 95–100% - high level of certainty, information indicates a decline within this range
□ 99–100% - very high level of certainty, data are accurate within this range

1. Please provide (if known) any additional evidence which shows the population is stable, increasing or declining.

SECTION E	ARE YOU AWARE OF INFORMATION ON THE TOTAL RANGE OF THE SPECIES/SUBSPECIES? (If no, skip to section F)

Current Distribution/range/extent of occurrence, area of occupancy

1. Does the assessment consider the entire geographic extent and national extent of the species/subspecies? If not, please provide justification for your response.

1. Has the survey effort for this species/subspecies been adequate to determine its national distribution? If not, please provide justification for your response.

1. Is the distribution described in the assessment accurate? If not, please provide justification for your response and provide alternate information.

1. Will the  model that identified environmental factors influencing the distribution of the subspecies be re-run with the location data obtained since the fires?

1. Do you agree that the way the current extent of occurrence and/or area of occupancy have been estimated is appropriate? Please provide justification for your response.

1. Can you provide estimates (or if you disagree with the estimates provided, alternative estimates) of the extent of occurrence and/or area of occupancy.

If, because of uncertainty, you are unable to provide an estimate of extent of occurrence, you may wish to provide an estimated range. If so, please choose one of the ranges suggested in the table below of ranges of extent of occurrence, and also choose the level of confidence you have in this estimated range.

Current extent of occurrence is estimated to be in the range of:
□ <100 km2 □ 100 – 5 000 km2 □ 5 001 – 20 000 km2 □ >20 000 km2

Level of your confidence in this estimated extent of occurrence
□ 0–30% - low level of certainty/ a bit of a guess/ not much data to go on
□ 31–50% - more than a guess, some level of supporting evidence
□ 51–95% - reasonably certain, data suggests this range of decline
□ 95–100% - high level of certainty, data indicates a decline within this range
□ 99–100% - very high level of certainty, data is accurate within this range

If, because of uncertainty, you are unable to provide an estimate of area of occupancy, you may wish to provide an estimated range. If so, please choose one of the ranges suggested in the table below of ranges of area of occupancy, and also choose the level of confidence you have in this estimated range.

Current area of occupancy is estimated to be in the range of:
□ <10 km2 □ 11 – 500 km2 □ 501 – 2000 km2 □ >2000 km2

Level of your confidence in this estimated extent of occurrence:
□ 0–30% - low level of certainty/ a bit of a guess/ not much data to go on
□ 31–50% - more than a guess, some level of supporting evidence
□ 51–95% - reasonably certain, data suggests this range of decline
□ 95–100% - high level of certainty, data indicates a decline within this range
□ 99–100% - very high level of certainty, data is accurate within this range

SECTION F	ARE YOU AWARE OF TRENDS IN THE TOTAL RANGE OF THE SPECIES/SUBSPECIES? (If no, skip to section G)

Past Distribution/range/extent of occurrence, area of occupancy

1. Do you consider that the way the historic distribution has been estimated is appropriate? Please provide justification for your response.

1. Can you provide estimates (or if you disagree with the estimates provided, alternative estimates) of the former extent of occurrence and/or area of occupancy.

If, because of uncertainty, you are unable to provide an estimate of past extent of occurrence, you may wish to provide an estimated range. If so, please choose one of the ranges suggested in the table below of ranges of past extent of occurrence, and also choose the level of confidence you have in this estimated range.

Past extent of occurrence is estimated to be in the range of:
□ <100 km2 □ 100 – 5 000 km2 □ 5 001 – 20 000 km2 □ >20 000 km2

Level of your confidence in this estimated extent of occurrence
□ 0–30% - low level of certainty/ a bit of a guess/ not much data to go on
□ 31–50% - more than a guess, some level of supporting evidence
□ 51–95% - reasonably certain, data suggests this range of decline
□ 95–100% - high level of certainty, data indicates a decline within this range
□ 99–100% - very high level of certainty, data is accurate within this range

If, because of uncertainty, you are unable to provide an estimate of past area of occupancy, you may wish to provide an estimated range. If so, please choose one of the ranges suggested in the table below of ranges of past area of occupancy, and also choose the level of confidence you have in this estimated range:

Past area of occupancy is estimated to be in the range of:
□ <10 km2 □ 11 – 500 km2 □ 501 – 2000 km2 □ >2000 km2

Level of your confidence in this estimated extent of occurrence:
□ 0–30% - low level of certainty/ a bit of a guess/ not much data to go on
□ 31–50% - more than a guess, some level of supporting evidence
□ 51–95% - reasonably certain, data suggests this range of decline
□ 95–100% -high level of certainty, data indicates a decline within this range
□ 99–100% - very high level of certainty, data is accurate within this range


PART 2 – INFORMATION FOR CONSERVATION ADVICE ON THREATS AND CONSERVATION ACTIONS


SECTION G	DO YOU HAVE INFORMATION ON THREATS TO THE SURVIVAL OF THE SPECIES/SUBSPECIES? (If no, skip to section H)

1. Do you consider that all major threats have been identified and described adequately?

1. To what degree are the identified threats likely to impact on the species/subspecies in the future?

1. Are the threats impacting on different populations equally, or do the threats vary across different populations?

1. Can you provide additional or alternative information on past, current or potential threats that may adversely affect the species/subspecies at any stage of its life cycle?

1. Can you provide supporting data/justification or other information for your responses to these questions about threats?

SECTION H 	DO YOU HAVE INFORMATION ON CURRENT OR FUTURE MANAGEMENT FOR THE RECOVERY OF THE SPECIES/SUBSPECIES? (If no, skip to section I)

1. What planning, management and recovery actions are currently in place supporting protection and recovery of the species/subspecies? To what extent have they been effective?

1. Can you recommend any additional or alternative specific threat abatement or conservation actions that would aid the protection and recovery of the species/subspecies?

1. Would you recommend translocation (outside of the species’ historic range) as a viable option as a conservation actions for this species/subspecies?

SECTION I 	DO YOU HAVE INFORMATION ON STAKEHOLDERS IN THE RECOVERY OF THE SPECIES/SUBSPECIES?

1. Are you aware of other knowledge (e.g. traditional ecological knowledge) or individuals/groups with knowledge that may help better understand population trends/fluctuations, or critical areas of habitat?

1. Are you aware of any cultural or social importance or use that the species/subspecies has?

1. What individuals or organisations are currently, or potentially could be, involved in management and recovery of the species/subspecies?

1. How aware of this species/subspecies are land managers where the species/subspecies is found? 

1. What level of awareness is there with individuals or organisations around the issues affecting the species/subspecies?

34. Where there is awareness, what are these interests of these individuals/organisations?

34. Are there populations or areas of habitat that are particularly important to the community?


PART 3 – ANY OTHER INFORMATION


1. Do you have comments on any other matters relevant to the assessment of this species/subspecies?





Conservation Advice for 
Sminthopsis griseoventer aitkeni (Kangaroo Island dunnart)
This draft document is being released for consultation on the species listing eligibility and conservation actions

The purpose of this consultation document is to elicit additional information to better understand the status of the species and help inform conservation actions, further planning and a potential recovery plan. The draft assessment below should therefore be considered tentative at this stage, as it may change as a result of responses to this consultation process.
Note: Specific consultation questions relating to the below draft assessment and preliminary determination have been included in the consultation cover paper for your consideration.










This document combines the approved conservation advice and listing assessment for the species. It provides a foundation for conservation action and further planning.
[bookmark: _Hlk46319602][image: Kangaroo Island Dunnart pictured on the ground among leaf litter]Kangaroo Island dunnart © Copyright, Jody Gates
Conservation status
Sminthopsis griseoventer aitkeni (Kangaroo Island dunnart) is listed in the Endangered category of the threatened species list under the Environment Protection and Biodiversity Conservation Act 1999 (Cwlth) (EPBC Act) effective from 16 July 2000. It is listed as Sminthopsis aitkeni.
The Kangaroo Island dunnart was assessed by the Threatened Species Scientific Committee to be eligible for listing as Endangered under criteria 2 and 3. The Committee’s assessment is at Attachment A. The Committee’s assessment of the subspecies’ eligibility against each of the listing criteria is:
Criterion 1: A4ac: Vulnerable
Criterion 2: B1ab(i,ii,iii,v)+2ab(i,ii,iii,v): Endangered
Criterion 3: C2a(ii): Endangered
Criterion 4: Insufficient data
Criterion 5: Insufficient data
The main factors that make the subspecies eligible for listing in the Endangered category are: restricted extent of occurrence, area of occupancy and number of locations; and ongoing decline in distribution, habitat quality and the number of mature individuals.  
Species can also be listed as threatened under state and territory legislation. For information on the current listing status of this subspecies under relevant state or territory legislation, see the Species Profile and Threat Database.
Species information
Taxonomy
[bookmark: _Hlk46319676][bookmark: _Ref445985062][bookmark: _Toc409769199][bookmark: _Toc454439316]Conventionally accepted as Sminthopsis griseoventer aitkeni Kitchener, Stoddart & Henry (1984) (Dasyuromorphia: Dasyuridae). The nominate subspecies, Sminthopsis griseoventer griseoventer (grey-bellied dunnart), occurs on the Eyre Peninsula (South Australia) and in south-western Western Australia (McKenzie & Kemper 2016). The species as a whole is listed as Least Concern on the IUCN Red List (McKenzie & Kemper 2016).
The Kangaroo Island dunnart was previously considered a separate species, Sminthopsis aitkeni (Baverstock et al. 1984; Kitchener et al. 1984). It is now conventionally accepted to be a subspecies of Sminthopsis griseoventer, which is extant on the Eyre Peninsula but was once more widespread in South Australia (SA) (Kemper et al. 2011). However, S. griseoventer may be synonymous with S. fuliginosus (dusky dunnart) (Woolley et al. 2007), a species whose presumed distribution overlaps with that of S. griseoventer. 
The most recent taxonomic revision of Australian mammals lists the Kangaroo Island dunnart as Sminthopsis fuliginosus aitkeni (Jackson & Groves 2015). Further research is required to resolve the taxonomy of the S. griseoventer/S. fuliginosus species complex.
Description
The Kangaroo Island dunnart (hereafter referred to as the KI dunnart) is a small (80 mm to 90 mm long and weighing up to 25 g), carnivorous, marsupial. It has dark, sooty grey dorsal pelage (fur) and light grey ventral pelage with a paler, faintly patterned head (Gates 2011). The muzzle is slender and pointed, and the ears are wide and square-shaped (Menkhorst & Knight 2004). The tail is thin, always longer than the body, and clearly bicoloured (Menkhorst & Knight 2004).
The KI dunnart is cryptic and was trapped on only a few occasions prior to the use of camera traps (see below). It is readily identified in field surveys as it is the only dasyurid (carnivorous marsupial of the family Dasyuridae) found on Kangaroo Island (KI) (Gates 2011). The KI dunnart is similar in morphology to Sminthopsis murina (common dunnart) and was originally recorded as this species.
Distribution
The KI dunnart is endemic to KI, South Australia (SA). It is the only dunnart found on the island. Historical records of the subspecies from 1969 to 1976 were from the central and eastern parts of KI, where intensive land clearing was occurring (Gates 2011). All subsequent records of the subspecies have been on the western half of the island only – predominantly within Flinders Chase National Park (including the Gosselands section), Ravine des Casoars Wilderness Protection Area and areas of privately owned native vegetation to the north of this area (Map 2).
In 1990, during an island-wide biological survey of KI (Robinson & Armstrong 2000), a KI dunnart was captured in a pitfall trap near the West End Highway, in Flinders Chase National Park. This was the first confirmed record of the subspecies in over a decade, but it was the only individual recorded during that survey. The next records were obtained in the mid-1990s in the same general area, on pitfall traplines established by SA Parks and Wildlife Service rangers (J. Gates 2021. pers comm 9 November). Subsequently, during targeted surveys from 1999 to 2001, 22 individual KI dunnarts were captured at six sites within Flinders Chase National Park, the majority of which were along the West End Highway (Gates 2001). Surveys conducted at some of these sites in 2009 recorded three KI dunnarts (Jones et al. 2010) and several other unpublished records exist from around this time, all within Flinders Chase National Park.
Surveys using camera trapping undertaken in 2017 and 2018 detected the KI dunnart at five sites in western KI (Hohnen et al. 2019), and in 2018 and 2019 the subspecies was detected on 42 occasions at six sites on private land in the western part of the island, again using camera trapping (H. Groffen 2019. pers comm at a 27 May 2019 workshop by conservation scientists and land managers from KI that to set out actions and shared knowledge on the KI dunnart). These surveys extended the known distribution beyond the protected areas and highlighted the value of new survey techniques using motion detection cameras. However, it can be difficult to assume population numbers from camera trap surveys as the same individual can trigger traps multiple times. Assuming the protocol of Hohnen et al. (2019) was used, the cameras were programmed to take three images per trigger, 1 second apart, with no minimum time delay between triggers. It is unclear how far apart triggers were to constitute individual detections (i.e., if a detection is considered to be recording the species on one camera in a one hour period, or in one night). This information would be useful to interpret the how the number of detections relates to population status. 
[bookmark: _Hlk95322743]Following the 2019–20 bushfires, a major survey effort was implemented to investigate the impacts of the fires on priority fauna, including the KI dunnart. By May 2022, a total of 272 survey sites were established by the SA Department of Environment and Water and the Kangaro Island Landscape Board (187 on the west of the island and 85 on the east) with motion detection cameras and drift lines (a line of fence that runs along pitfall traps with cameras attached), and dunnarts had been detected at 87 of these sites (467 total cleaned detections), all on the western side of the island (KILB & DEW 2021,2022). Similarly, Kangaroo Island Land for Wildlife had established 129 camera trap survey sites on the western side of KI as of August 2021, resulting in 762 detections across 50 sites between January 2020 and July 2021 (KI LfW 2021). Together, the KI dunnart has been detected at 137 survey sites, with 1229 detections.  This far exceeds the number of sites recorded from previous survey efforts (e.g., Gates 2001), though it is notable this this is likely due to a combination of the new survey technique (camera trapping), the large increase in survey effort, and the focus of surveys on unburnt habitat fragments. Thus, these new records are difficult to interpret. Dunnart activity has been consistent at some of these sites, suggesting that the subspecies is persisting in the landscape (KILB & DEW 2021). However, persistence is likely being aided by intensive feral cat (Felis catus) control at sites with post-fire detection records. Where previously it was expected that the detection rate would decrease in the weeks and months post-fire, it is possible that on this occasion they may not, in part because of the feral cat intervention. Nevertheless, detections of the KI dunnart in burnt areas following the 2019–20 bushfires may change the understanding of how the subspecies responds to fire.  
Since 1990, there has also been considerable targeted survey effort elsewhere on the island, including in central areas, on Cape Gantheaume, and on the Dudley Peninsula in the east (see Herbert 1996; Gates 2001; Jones et al. 2010; Molsher et al. 2019), all of which have failed to detect the KI dunnart. Most of these past surveys relied on pitfall trapping and rarely involved the 51 days of survey effort required to achieve a 95 percent detection probability using this survey method (based on Hohnen et al. 2019). However, since the 2019–20 bushfires, there has been a concerted effort to survey the eastern half of the island using the camera trapping method that has been highly successful at detecting dunnarts on western KI. As of 2021, approximately 85 sites had been established across central and eastern KI and no dunnarts had been detected. An island-wide survey was due to be completed by the end of 2021, with the establishment of a long-term monitoring strategy to be based on island-wide survey results (KILB & DEW 2021).
The most easterly record of the KI dunnart is adjacent to Coopers Road, north of the Gosselands in Flinders Chase National Park (KILB & DEW 2021). This supports the contention that clearance, modification and fragmentation of the habitat have reduced the likelihood of KI dunnarts persisting in central and eastern KI (Gates 2011). The KI dunnart appears to be restricted to the largely intact and well-connected remnant vegetation on western KI and conservation efforts for this subspecies should be focused on this part of the island.
KI dunnarts were previously estimated to occur in around 27 percent (95 percent Confidence Interval = 7–65 percent) of the eucalypt woodlands on the western end of KI (Hohnen et al. 2019). Despite the 2019–20 bushfires having burnt through most of the western half of KI, including 96 percent of the remaining habitat of the KI dunnart (DAWE 2020), surveys have detected dunnarts at many more sites than previously. A model that identified environmental factors influencing the distribution of the subspecies (Map 3; Hohnen et al. 2021a) will be re-run with the location data obtained since the fires to improve understanding of the subspecies’ predicted distribution and ecological requirements.
Population information
The population size of the KI dunnart has never been quantified. Mark-recapture attempts during previous surveys have not yielded any recaptures (Gates 2011). The scarcity of records, difficulties associated with locating new subpopulations, and lack of data on abundance at (or movement between) known sites make it difficult to estimate population size. In 2011, based on an extremely low detection rate, it was estimated that the total population of the KI dunnart consisted of fewer than 500 mature individuals (Gates 2011). The population response of the subspecies following the 2019–20 bushfires is not known. Given the relatively high number of detections across the fire area, it is possible that the population size is higher than was estimated by Gates (2011). The KI dunnart may also exhibit a positive response to fire as has been observed in some other dasyurid species elsewhere in Australia (Doherty et al. 2015; Bennison et al. 2018; Radford et al. 2020), though noted earlier, the subspecies prefers mid-aged vegetation. Furthermore, high detections immediately after the fire are not sufficient to gauge population response and longer-term post-fire data are required. As previously noted, it is challenging to interpret the records gathered using recent surveys due to the large increase in survey effort and updated method likely leading to far more detections than previous surveys. 
A subpopulation of KI dunnart is present within a predator-proof exclosure at the Western River Refuge (a private nature reserve in western KI) (KI LfW 2021). The size of this subpopulation is not known, but is likely small (<100).
Map 1 Modelled distribution of Kangaroo Island dunnart
[bookmark: _Ref88652221][image: Map

Description automatically generated]
Source: Base map Geoscience Australia; species distribution data Species of National Environmental Significance database.
Caveat: The information presented in this map has been provided by a range of groups and agencies. While every effort has been made to ensure accuracy and completeness, no guarantee is given, nor responsibility taken by the Commonwealth for errors or omissions, and the Commonwealth does not accept responsibility in respect of any information or advice given in relation to, or as a consequence of, anything containing herein.
Species distribution mapping: The species distribution mapping categories are indicative only and aim to capture (a) the specific habitat type or geographic feature that represents to recent observed locations of the species (known to occur) or preferred habitat occurring in close proximity to these locations (likely to occur); and (b) the broad environmental envelope or geographic region that encompasses all areas that could provide habitat for the species (may occur). These presence categories are created using an extensive database of species observations records, national and regional-scale environmental data, environmental modelling techniques and documented scientific research.

[bookmark: _Ref88735760]Map 2 Modelled distribution of suitable habitat for the Kangaroo Island dunnart according to (a) time since fire, elevation, and vegetation cover, and (b) rainfall. Source: Hohnen et al. (2021a).
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*Note: Map 2 does not include data from surveys after 2019
Cultural and community significance
The significance of particular species, ecological communities, spiritual and other cultural values are diverse and varied for the many Indigenous peoples that live in the area and care for Country. This section describes some examples of this significance but is not intended to be comprehensive or applicable to, or speak for, all Indigenous people. Such knowledge may be only held by Indigenous groups and individuals who are the custodians of this knowledge.
The lands and waters of KI are culturally and spiritually significant to the Kaurna, Ngarrindjeri, Narungga and Ramindjeri Peoples (Ngarrindjeri Nation 2007; NRKI 2017). A detailed understanding of Country and the responsibility to care for lands and waters have been passed down through the generations (Ngarrindjeri Nation 2007; NRKI 2017). The Kaurna, Ngarrindjeri, Narungga and Ramindjeri Peoples would like to be centrally involved in the development, planning and implementation of natural resources and cultural heritage management in their traditional lands and waters (Ngarrindjeri Nation 2007; NRKI 2017).
There is substantial community interest in the KI dunnart. Community interest has increased further since the 2019–20 bushfires, owing to highly publicised recovery efforts being undertaken by various public and private organisations. There has been an active recovery team since 2020.
Relevant biology and ecology
Habitat
The KI dunnart occurs across a broad range of native vegetation types within its distribution (Gates 2001, 2011). This is consistent with observations of the closely related common dunnart, which occurs in a broad range of habitat types on the Australian mainland (Menkhorst 1995; Monamy & Fox 2000). Before the 2019–20 bushfires, rainfall and age of vegetation (post-fire) were important predictors of KI dunnart occurrence (Hohnen et al. 2021a). Most sites at which KI dunnarts were known to occur were in areas of KI with higher annual rainfall (>600 mm) (Gates 2011; Woinarski et al. 2014; Hohnen et al. 2021a), with habitat that was a mix of post-fire successional stages with at least some mid-stage regrowth (approximately 5–20 years post-fire) (Hohnen et al. 2021a). Prior to the 2019–20 bushfires, one of the most frequently detected populations of KI dunnart occurred in long-unburnt vegetation (T. Robinson and J. Haska 2019 pers comm at 2019 KI dunnart workshop). However, the prevalence of dunnart detections in severely burnt areas in the two years post-fire (including many detections only six months post-fire) is providing important insights into the subspecies’ habitat requirements.
The major vegetation assemblages in western KI are low, open mallee woodland dominated by Eucalyptus remota (Kangaroo Island mallee ash) and E. diversifolia (coastal mallee), and E. baxteri (brown stringybark) woodland. KI dunnarts have been recorded within both of these major plant assemblages (Gates 2011). The composition and structure of understorey and midstorey species within these assemblages is variable, but usually includes a diverse range of shrubs and other understorey species. Common understorey and midstorey species include Banksia ornata (desert banksia), B. marginata (silver banksia), Xanthorrhoea semiplana subsp. tateana (yacca), Hakea rostrata (beaked hakea), Leucopogon concurvus (beard-heath), Calytrix tetragona (common fringe-myrtle), Petrophile multisecta (Kangaroo Island cone-sticks), Hibbertia spp. (guinea-flowers), and Lepidosperma spp. (rushes) (Gates 2011). The KI dunnart has also been recorded in coastal mallee communities along the south coast of KI and Eucalyptus cladocalyx (sugar gum) woodland along the north coast of the island (Herbert 1996; Gates 2001).
It is likely that vegetation structure is a stronger driver of KI dunnart distribution than floristics, with the subspecies preferring a less dense, sclerophyllous understorey (Hohnen et al. 2021a). KI dunnarts have been recorded sheltering in the skirts of Xanthorrhoea semiplana subsp. tateana (grass tree) plants (NESP TSR 2019), which may increase their susceptibility to severe fire. However, the habitat requirements of the subspecies remain poorly understood. Increased and unprecedented survey effort following the 2019–20 bushfires will likely improve understanding of the habitat requirements.
Diet
Most dunnarts are opportunistic carnivores whose diet consists almost entirely of ground-dwelling invertebrates (primarily spiders, crickets, beetles, ants, and termites), with the occasional small reptile or other small vertebrate prey (Morton et al. 1983; Fox & Archer 1984). Preliminary scat analysis has indicated that while spiders and ants are a major component of the diet of the KI dunnart (Gates 2001), beetles, scorpions, centipedes, and grasshoppers are also consumed (Gates 2001).
Breeding and lifecycle
There is limited understanding of the reproductive biology of the KI dunnart. The subspecies is likely to have very similar reproductive biology to closely related Sminthopsis spp., including the common dunnart and grey-bellied dunnart. The common dunnart has a gestation period of approximately 12 days, and young leave their mother’s pouch at approximately 65 days (Fox & Whitford 1982). Based on the number of teats recorded in the grey-bellied dunnart, KI dunnart litters are presumed to consist of 6 to 8 young (Kitchener et al. 1984).
Most dunnart species are polyoestrous (capable of breeding several times per year), with rapid maturation of young that require minimal parental care (Lee & Cockburn 1985). Polyoestry has been shown to be advantageous for the closely related common dunnart and Sminthopsis dolichura (little long-tailed dunnart) in the unpredictable and rapidly changing conditions that characterise early- to mid-stage post-fire habitat (Fox & Whitford 1982; Friend et al. 1997).
During surveys undertaken from January to May, from 1999 to 2001, over half of live captured KI dunnarts were juveniles or subadults (weighing <16 g) (Gates 2001). At one site, two cohorts of juveniles weighing less than 11 g were captured in January and March of the same year, indicating that female KI dunnarts are indeed likely to be polyoestrous. No adult females were captured during this survey. Based on the growth and development patterns of the common dunnart, the captured juvenile KI dunnarts were estimated to be between 65 and 115 days old, meaning that mating would have probably occurred in mid-September to early October and in November to December (Gates 2001). 
There are no data on the life expectancy of the KI dunnart. However, based on the life histories of other Sminthopsis spp., most males will experience immune system collapse and physical deterioration post-breeding, and rarely survive beyond their first year (Fisher et al. 2013). Females probably live for one or two breeding seasons (Gates 2011).
Movement patterns
Movement patterns and home range characteristics of the KI dunnart are poorly understood. Radio tracking has indicated that home ranges are approximately 200 m to 300 m in width (Gates 2001). However, seasonal patterns of home range use and differences between the sexes in use of habitat and space are not clear. The dispersal patterns of juveniles from their natal range are also unknown. Closely related dunnart species display a range of short-term movement patterns that are likely linked to habitat use (Monamy & Fox 2000). Species such as the common Dunnart, Sminthopsis douglasi (Julia Creek dunnart), and S. youngsoni (lesser hairy-footed dunnart) also undertake nomadic movements in response to environmental conditions, with individuals using different resting sites over periods of days to weeks (Monamy & Fox 2000; Righetti et al. 2000; Haythornthwaite & Dickman 2006).
Habitat critical to the survival
The KI dunnart is dependent on woodland and mallee heath on KI. All occupied or potential habitat is considered critical to the survival of the subspecies. This potential habitat includes a broad range of native vegetation types within its distribution (Gates 2001, 2011), often with annual rainfall >600 mm (Gates 2011; Woinarski et al. 2014; Hohnen et al. 2021a) and a mix of post-fire successional stages with at least some early mid-stage regrowth (approximately 5–20 years post-fire) (Hohnen et al. 2021a). The major vegetation assemblages in western KI are low, open mallee woodland dominated by Kangaroo Island mallee ash and coastal mallee, and brown stringybark woodland, and these vegetation types are both potential habitat for the KI dunnart. No Critical Habitat as defined under section 207A of the EPBC Act has been identified or included in the Register of Critical Habitat.
Important populations
In this section, the word population is used to refer to subpopulation, in keeping with the terminology used in the EPBC Act and state/territory environmental legislation. 
There is sufficient evidence through the subspecies’ eligibility for listing as Endangered to consider all populations/the national population as important populations of this subspecies under particular pressure of survival and which therefore require protection to support the recovery of the species.
Threats
The KI dunnart is threatened by feral cat predation, which may have been exacerbated by the 2019–20 bushfires, due to the landscape becoming more open and accessible for cats. It is also threatened by fire regimes that cause biodiversity decline, though based on the relatively high number of detections of the subspecies in burnt areas following the 2019–20 bushfires, large scale and high-intensity fires may not pose an immediate threat to the KI dunnart. However, these large-scale, high-intensity fires may threaten the subspecies if they occur at a frequency that results in substantial habitat modification. Other key threats include habitat loss associated with land clearance and development (although this has mostly ceased), vegetation dieback caused by Phytophthora cinnamomi, and the effects of climate change on fire regimes and habitat quality. Inbreeding and loss of genetic diversity caused by the small size and isolation of populations is a potential threat that requires further investigation.

	Table 1 Threats impacting Kangaroo Island dunnart

	[bookmark: _Ref40886856]Threat 
	Status and severity a
	Evidence 

	Invasive species

	Predation by feral cats
	Timing: current
Confidence: known
Consequence: major
Trend: unknown
Extent: across the entire range
	Predation by introduced predators, including feral cats, is among the most significant threats to Australian mammals (Doherty et al. 2017; Kearney et al. 2019). The presence of feral cats has been shown to increase extinction risk for small mammals on the Australian mainland and on Australian islands (Burbidge & Manly 2002; Woinarski et al. 2015). Feral cat predation is listed as a Key Threatening Process (KTP) under the EPBC Act (Department of the Environment 2015).
Feral cats present a significant threat to the survival of the KI dunnart. Feral cats are widespread and in high densities (0.67 cats per km2) on KI (Taggart et al. 2019; Hohnen et al. 2021b), and analysis of feral cat stomach contents has provided direct evidence of predation of KI dunnarts: Eight percent of all cats culled after the 2019–20 bushfires were found to have KI dunnarts in their gut (KI LfW 2021.  pers comm 22 November).  Cats and/or their faeces have been observed at most KI dunnart sites (R. Hohnen & P. Hodgens, pers obs. at 2019 KI dunnart workshop).
Feral cat predation is known to increase in burnt areas (McGregor et al. 2014, 2016a, b; Hradsky et al. 2017), and this has been found to suppress rodent populations and occurrence (Leahy et al. 2015; Hradsky et al. 2017).  Therefore, the 2019–20 bushfires may have exacerbated the threat of predation by reducing the extent of vegetation cover within suitable KI dunnart habitat. Alternatively, cats that survived the fire may be drawn to unburnt fragments where prey density is higher, and this could also increase the predation risk for dunnarts in those fragments. In the long term, fire regimes that cause biodiversity decline are likely to have a similar effect.
Cats also carry toxoplasmosis, a disease that affects dunnarts (Attwood et al. 1975; Canfield et al. 1990). There has been no research conducted on toxoplasmosis infection rates within the KI dunnart population, and the severity of the threat posed by the disease is unknown. However, other dunnart species are not known to be severely impacted.

Control measures
Following the 2019–20 bushfires, an intensive feral cat control program was initiated on KI to limit the potential effects of predation and increase persistence in the post-fire landscape. This has involved broad-scale efforts to establish buffer zones around KI dunnart sites, as well as targeted feral cat control in response to detections of cats on camera traps at KI dunnart sites. (KILB & DEW 2021) There is also work being completed further east of known sites to provide strategic cat control in priority areas (KILB & DEW 2021).
A feral cat-free refuge (Western River Refuge Management Zone) was established to protect a subpopulation of KI dunnarts from predation following the 2019–20 bushfires. This includes the fenced feral cat exclusion zone (379 ha) and four neighbouring properties, three of which have confirmed KI dunnart detections (KI LFW 2021). The size of the subpopulation within the fenced area is not known.

	Predation, habitat degradation, competition and disease transmission by feral pigs (Sus scrofa)
	Timing: current
Confidence: inferred
Consequence: minor
Trend: decreasing
Extent: across the entire range
	Feral pigs have spread through most of Australia (Bengsen et al. 2014). Predation, habitat degradation, competition and disease transmission by feral pigs is listed as a KTP under the EPBC Act (DoEE 2017).
Pigs cause extensive damage to soil and vegetation by rooting, trampling, creating wallows, selectively feeding on important or vulnerable plant species, disrupting nutrient cycling, and dispersing invasive weeds and pathogens (Bengsen et al. 2014; PIRSA 2020).
The KI dunnart may be directly or indirectly affected by feral pigs through predation, reduced food availability, the spread of Phytophthora cinnamomi, and damage to the soil and vegetation.
Prior to the 2019–20 bushfires, the feral pig population on KI was estimated at around 5000 individuals (PIRSA 2020). Many were killed by the bushfires, and an island-wide eradication program was initiated in 2020 to take advantage of the low numbers and localised distribution of the surviving population (PIRSA 2020). The eradication program aims to eradicate feral pigs from the island by 2023 (PIRSA 2020).

	Weed invasion
	Timing: current
Confidence: inferred
Consequence: minor
Trend: unknown
Extent: across the entire range
	Several weed species threaten habitat quality for the KI dunnart. These include weeds that invade woodland habitat and may alter habitat structure and composition, as well as weeds that are likely to colonise burnt areas and impede post-fire recovery. Weed species of concern include (KILB 2020b):
· shrubs – Montpellier broom (Genista monspessulana), Italian buckthorn (Rhamnus alaternus), African boxthorn (Lycium ferocissimum), gorse (Ulex europaeus)
· creepers – bridal creeper (Asparagus asparagoides), bridal veil (A. declinatus), bluebell creeper (Billardiera heterophylla)
· herbs and bulbs – African weed orchid (Disa bracteata), salvation Jane/Paterson’s curse (Echium plantagineum), horehound (Marrubium vulgare), one-leaf cape tulip (Moraea flaccida), caltrop (Tribulus terrestris), bulbul watsonia (Watsonia meriana var. bulbillifera)
· blackberry (Rubus fruticosus)
· sweet pittosporum (Pittosporum undulatum)
· exotic grasses – fountain grass (Cenchrus setaceum), African lovegrass (Eragrostis curvula)
Shrubby weed species are of particular concern, as they form dense thickets that exclude native plant species (KILB 2020b). Some of these species, such as gorse and blackberry, are also known to increase fire risk (KILB 2020b).
Since the 2019–20 bushfires, the Tasmanian blue gum (Eucalyptus globulus) has emerged as a significant weed in remnant vegetation adjacent to plantations on KI, including in Flinders Chase National Park. Control efforts are underway; however, this issue will require ongoing attention to prevent it escalating after successive fires (J. Gates 2021. pers comm 9–11 November).
Many small remnants of vegetation on KI that may provide suitable habitat for the KI dunnart are vulnerable to weed invasion (Gates 2011). However, most of the western half of the island is relatively unaffected by this threat.

	Habitat loss, disturbance and modification

	Land clearance and development
	Timing: current
Confidence: known
Consequence: major
Trend: unknown
Extent: across part of the range
	Land clearance is listed as a KTP under the EPBC Act (TSSC 2001). At least 50 percent of the original native woodland habitat on KI has been cleared (Gates 2011).
The KI dunnart was historically distributed across most of KI but is now restricted to intact remnant vegetation on the western half of the island (Gates 2011; Hohnen et al. 2019). Habitat loss due to land clearing is thought to be the primary reason for historic population declines and range contractions of the subspecies (Gates 2011).
Large-scale clearing on KI has ceased, but small-scale clearing contributes to further loss of habitat (Gates 2011) and potentially increases impacts of other threats (e.g., increased likelihood of feral cat predation, spread of Phytophthora cinnamomi associated with clearance for new vehicle access tracks or walking tracks). Other indirect effects of land clearance include increased edge effects (e.g., weed incursion), altered hydrology (e.g., increased erosion, salinisation, and reduced soil infiltration), and the exacerbation of climate change impacts (McAlpine et al. 2009; Reside et al. 2017).
There is little understanding of the minimum size of habitat patches that can support viable populations of KI dunnart. However, since 1990, the subspecies has only been detected in relatively large and intact areas on western KI. This is despite considerable survey effort further east in more fragmented areas, including the recent incorporation of camera trap arrays. Small and fragmented patches may be degraded by threatening processes such as weed invasion and grazing (Gates 2011). Surveys after the 2019–20 fires may further reveal whether the subspecies can persist in small habitat fragments.

	Plant community dieback caused by Phytophthora cinnamomi
	Timing: current
Confidence: inferred
Consequence: major
Trend: increasing
Extent: across the entire range
	Phytophthora cinnamomi is an introduced soil-borne pathogen that infects a wide variety of plant species and may contribute to plant dieback (Cahill et al. 2008; DoEE 2018a). Disease in natural ecosystems caused by P. cinnamomi is listed as a KTP under the EPBC Act (DoEE 2018b). 
The KI dunnart is potentially threatened by loss of its habitat caused by P. cinnamomi infection, as the impacts of the disease are evident in areas where KI dunnarts have been recorded (Gates 2011). A wide range of understorey plant species are susceptible to P. cinnamomi infection, including yacca, desert banksia, and silver banksia (Mooney et al. 2009). KI dunnarts have been observed using these plant species for shelter (Gates 2011). Plant community dieback may lead to a decrease in shelter availability, reduced availability of invertebrate prey, and an increased risk of predation in open vegetation. These effects are compounded when intense or frequent fire events remove dead vegetation that is an important habitat component for the KI dunnart (Gates 2011).
Control mechanisms for P. cinnamomi primarily focus on removing the potential for spreading the pathogen via soil attached to vehicles, machinery, or footwear. Any activity that moves soil, organic matter, or water into susceptible native vegetation has the potential to introduce and spread soil pathogens (DoEE 2018a).

	Grazing by domestic stock and overabundant macropods
	Timing: current
Confidence: known
Consequence: moderate
Trend: unknown
Extent: across part of the range
	Small patches of remnant woodland habitat that could potentially support the KI dunnart are vulnerable to grazing by livestock, particularly where they occur on private land.
Livestock and macropods selectively graze on native vegetation and can significantly alter the structure and composition of vegetation communities. Stock can also damage the habitat by trampling vegetation and soil and altering nutrient cycling.
The impacts of overgrazing are more likely to affect small remnant patches or areas adjacent to farmland, where herbivore densities are greater.

	Fire

	Fire regimes that cause biodiversity decline*
	Timing: current
Confidence: known
Consequence: major
Trend: increasing
Extent: across the entire range
	It is estimated that 96 percent of habitat within the known distribution of the KI dunnart was burnt by the 2019–20 bushfires, 97 percent of which was burnt at high intensity (DAWE 2020). Similarly, Legge et al. (2022) estimate that 95 percent of the subspecies’ range was impacted by fire, 90 percent of which was burnt severely. As a result of this high intersect, there was major concern that the KI dunnart may have been significantly impacted by the bushfires. However, KI dunnarts have been detected at numerous sites in burnt areas following the fires (KI LfW 2021; KILB & DEW 2021), though it is notable that these detections occurred as result of unprecedented survey efforts and new survey methods, and ongoing persistence is likely being aided by feral cat control. Given that KI dunnarts have been detected in severely burnt areas following the 2019–20 bushfires despite pre-survey expectations, more information is needed to discern whether the KI dunnart is directly threatened by large-scale, high intensity bushfires. However, increased frequency of such fire events is still considered a potential threat due to the possible effects on vegetation structure and homogeneity, and a future fire occurring without substantial subsequent feral cat control may lead to lower persistence. Ongoing post-fire monitoring is being undertaken to improve understanding of the impacts of fire on the subspecies, as well as its habitat preferences.
Conversely, there is evidence that a prolonged lack of fire also may be detrimental to the subspecies (Hohnen et al. 2021a), as preferred fire regimes are likely to include a mix of post-fire successional stages with at least some mid-aged regrowth (approximately 5 to 20 years post-fire) (Hohnen et al. 2021a). Currently, fire is largely excluded from habitats in the central and eastern parts of KI, and this may have reduced the suitability of these areas for the KI dunnart over time.
In the absence of traditional burning practices in the past 2000 years, it is possible extensive bushfires may have occurred more frequently on KI than on the adjacent mainland. Such fires would have impacted large areas of KI dunnart habitat. Prior to the 2019–20 bushfires, several large fires have occurred within the known distribution of the KI dunnart. In 1990–91, over 50 percent of Flinders Chase National Park was burnt by bushfire and associated control operations (Gates 2011). In December 2007, around 80 percent of Ravine des Casoars Wilderness Protection Area and Flinders Chase National Park was burnt by bushfire and associated control burns (Peace & Mills 2012). It was thought that these fire events were likely to have contributed to population declines for the KI dunnart, as the post-fire vegetation age class was homogenised over a very large area, potentially reducing habitat quality and availability for the subspecies. However, detections of the KI dunnart in burnt areas following the 2019–20 bushfires are changing the understanding of how the subspecies responds to fire (J Gates 2021. pers comm 9–11 November).
Habitat distribution modelling undertaken prior to the 2019–20 bushfires suggested that the KI dunnart is best supported by a mix of post-fire successional stages with at least some mid-aged regrowth (approximately 5 to 20 years post-fire) (Hohnen et al. 2021a). This modelling will be updated with new records to refine the understanding of habitat distribution and the influence of post-fire vegetation age class. Due to the loss of its habitat caused by land clearing since European settlement, the KI dunnart is now largely restricted to intact remnant vegetation on the western half of the island. This restricted distribution likely makes the subspecies more vulnerable to the potential impacts of fire.
Inappropriate fire management, including large-scale control burns, may exacerbate the threat posed to the KI dunnart by feral cat predation (Hradsky et al. 2017). Feral cat predation may also be intensified as a result of clearing for new fire breaks or fire tracks.

	Climate change

	Increased likelihood of severe and/or frequent fire events
	Timing: current
Confidence: known
Consequence: major
Trend: increasing
Extent: across the entire range
	There is evidence that the fire weather climate in southern Australia is becoming harsher due to climate change (Grose et al. 2014; Hope et al. 2015). The 2019–20 bushfires that impacted KI were of unprecedented scale and intensity (Boer et al. 2020). More frequent and intense fire events are predicted to occur within the distribution of the KI dunnart in the future.
The KI dunnart has been detected in burnt areas post-fire, indicating that it may be able to survive catastrophic fires and persist in areas where the habitat has been severely modified by fire. However, the sites with detections are also undergoing heavy feral cat control, and persistence may be lower in burnt in areas where this is not occurring.  Catastrophic fires may also pose a threat to the subspecies if the habitat is not able to sufficiently regenerate between fire events. Though the response of the subspecies following the 2019–20 bushfires are changing the understanding of how the subspecies responds to fire, further research to understand the impact of predator control is required. 
Changes to rainfall patterns and an increase in the frequency and severity of drought conditions are likely to exacerbate the risk of large-scale, uncontrolled bushfire.

	Increased temperatures and altered precipitation patterns
	Timing: current
Confidence: inferred
Consequence: moderate
Trend: increasing
Extent: across the entire range
	Climate change is increasing temperatures and altering precipitation patterns globally (Malhi et al. 2020) and within Australia (CSIRO & Bureau of Meteorology 2015).
Western KI has been identified as an area with a high predicted climate change velocity, meaning that under current trajectories, climatic conditions (including average, minimum, and maximum temperatures) are expected to change substantially within the next 50 years (Guerin et al. 2018). 
KI is predicted to experience decreased rainfall, increased average temperatures, and increased frequency of droughts (Hope et al. 2015; Resilient Hills and Coasts 2016). By 2050, annual rainfall on KI is projected to decrease by 7–9  percent (Resilient Hills and Coasts 2016). Although western KI has been described as resilient to climate change because it is considered insensitive to temperature increases (Guerin et al. 2018), climate change is expected to reduce the availability of mesic environments across Australia (Byrne et al. 2011; Laidlaw et al. 2011; Weber et al. 2014).
As the distribution of the KI dunnart appears to be linked to rainfall (Hohnen et al. 2021a), these changes could have significant negative impacts on the subspecies. Increasing temperatures and evaporation rates, in combination with reductions in total rainfall, may also reduce the ecological condition and resilience of woodland habitat on KI. 
Notably, increasing temperatures and a longer duration of spring/summer type conditions may favour the KI dunnart by prolonging the breeding season. However, if habitat quality declines as a result of climate change, there may be no net benefit to the subspecies.

	Increased frequency/ intensity of extreme weather events
	Timing: current
Confidence: inferred
Consequence: moderate
Trend: increasing
Extent: across the entire range
	Frequency and severity of extreme weather events are increasing in association with climate change (CSIRO & Bureau of Meteorology 2015; Maxwell et al. 2019). KI is primarily susceptible to more frequent and intense heatwaves and extreme rainfall events (Hope et al. 2015).
Extreme weather events may cause a range of negative effects, including flash flooding, erosion, and destruction or dieback of vegetation, all of which may negatively impact KI dunnart habitat.
Direct mortality of KI dunnarts from extreme events is also possible. Mortality risk will be heightened if vegetation cover has been previously reduced due to successive weather events, fire, or other threats listed in this table.

	Genetic diversity

	Inbreeding and loss of genetic diversity
	Timing: current
Confidence: suspected
Consequence: moderate
Trend: unknown
Extent: across the entire range
	Small populations are at risk of loss of genetic diversity due to inbreeding and genetic drift (Hedrick & Kalinowski 2000). This may reduce species’ fitness and ability to tolerate and adapt to threats such as disease and climate change.
Minimum viable population size (MVP) specifies the smallest number of individuals in a species or population required to ensure its persistence in the future (usually 99 percent  probability of persistence in 40 generations) (Reed et al. 2003). MVP for most mammal species is in the order of at least 3000 mature individuals (Traill et al. 2007). As of 2011, the KI dunnart was estimated to have a total population size of fewer than 500 mature individuals (Gates 2011), though recent detections may alter this estimate. 
Fragmentation, isolation, and lack of connectivity between habitat patches may contribute to a lack of gene flow between KI dunnart populations.

	Disease

	Toxoplasmosis caused by Toxoplasma gondii
	Timing: current
Confidence: inferred
Consequence: minor
Trend: unknown
Extent: across the entire range
	Toxoplasmosis is an infectious disease caused by the parasite Toxoplasma gondii and is spread by feral cats. The parasite is known to be highly prevalent in cats and sheep on KI (O’Callaghan et al. 2005; Taggart et al. 2020). Around 50 percent of cats and sheep are seropositive to the parasite, though infection rate is dependent on age class. There may also be a high prevalence of the parasite in mice on KI (P Taggart 2022. pers comm 15 March). 
It is possible that toxoplasmosis is a risk to the continued survival of the KI dunnart, but there is no conclusive evidence that it specifically impacts this subspecies (P Taggart 2022. pers comm 15 March). Some studies in Sminthopsis crassicaudata (fat-tailed dunnart) have shown experimental Toxoplasma infection to be sub-lethal (Donahoe et al. 2017), while other experimental infection studies in fat-tailed dunnarts have shown the parasite to be highly lethal (3/4 infected animals died post infection) (P Taggart 2022, pers comm 15 March).  There has been no research conducted on Toxoplasma infection rates within the KI dunnart population, and little research conducted on Toxoplasma in dunnarts generally. It is consequently difficult to assess the level of risk that toxoplasmosis poses to KI dunnart population.


[bookmark: _Hlk90910502]*Fire regimes that cause declines in biodiversity include the full range of fire-related ecological processes that directly or indirectly cause persistent declines in the distribution, abundance, genetic diversity or function of a species or ecological community
‘fire regime’ refers to the frequency, intensity or severity, season, and types (aerial/subterranean) of successive fire events at a point in the landscape 
Timing—identify the temporal nature of the threat
Confidence—identify the extent to which we have confidence about the impact of the threat on the species
[bookmark: _Hlk87965074][bookmark: _Hlk93153553]Likelihood—identifies the likelihood of the threat impacting on the whole population or extent of the species
Consequence—identify the severity of the threat
Trend—identify the extent to which it will continue to operate on the species
Extent—identify its spatial content in terms of the range of the species

[bookmark: _Toc430782162][bookmark: _Toc511376531]Each threat has been described in Table 1 in terms of the extent to which it is operating on the subspecies. The risk matrix (Table 2) provides a visual depiction of the level of risk being imposed by a threat and supports the prioritisation of subsequent management and conservation actions. In preparing a risk matrix, several factors have been taken into consideration, namely: the life stage they affect, the duration of the impact, and the efficacy of current management regimes, assuming that management will continue to be applied appropriately. The risk matrix and ranking of threats has been developed in consultation with experts and using available literature.
[bookmark: _Ref43127879]Table 2 Kangaroo Island Dunnart risk matrix
	Likelihood
	Consequences

	
	Not significant
	Minor
	Moderate
	Major
	Catastrophic

	Almost certain
	Low risk
	Moderate risk
	Very high risk
Increased temperatures and changes in precipitation patterns
Increased frequency/ intensity of extreme weather events
	Very high risk
Predation by feral cats
Land clearance
Fire regimes that cause biodiversity decline
Increased likelihood of severe and/or frequent fire events
	Very high risk

	Likely
	Low risk
	Moderate risk
Feral pigs
	High risk
Grazing by domestic stock and overabundant macropods

	Very high risk

	Very high risk

	Possible
	Low risk
	Moderate risk
Weed invasion
Toxoplasmosis
	High risk
Inbreeding and loss of diversity
	Very high risk
Plant community dieback caused by Phytophthora cinnamomi
	Very high risk

	Unlikely
	Low risk
	Low risk
	Moderate risk
	High risk
	Very high risk

	Unknown
	Low risk
	Low risk
	Moderate risk
	High risk
	Very high risk


[bookmark: _Hlk82421799]Categories for likelihood are defined as follows:
Almost certain – expected to occur every year
Likely – expected to occur at least once every five years
Possible – might occur at some time
Unlikely – such events are known to have occurred on a worldwide bases but only a few ties
Unknown – currently unknown how often the incident will occur
Categories for consequences are defined as follows: 
Not significant – no long-term effect on individuals or populations
Minor – individuals are adversely affected but no effect at population level
Moderate – population recovery stalls or reduces
Major – population decreases
Catastrophic – population extirpation/extinction
Priority actions have then been developed to manage the threat particularly where the risk was deemed to be ‘very high’ (red shading) or ‘high’ (yellow shading). For those threats with an unknown or low risk outcome (green and blue shading) it may be more appropriate to identify further research or maintain a watching brief.
Conservation and recovery actions
Research and monitoring of the KI dunnart has increased substantially following the 2019–20 bushfires. As new information becomes available, it may be necessary to revise or refine the conservation and recovery actions to reflect the subspecies’ apparent conservation needs. As such, the priority conservation and recovery actions listed below should be considered incomplete and subject to change.
Conservation and recovery actions must be strategically implemented to facilitate the post-fire recovery of the KI dunnart. Higher risk research actions (e.g., live trapping, telemetry) should only be implemented once there is reasonable confidence that any unintended impacts (e.g., mortalities) will not adversely impact the population.
Primary conservation objectives
· By 2032, increase relative abundance of the KI dunnart (measured using a suitable population metric or indicator) by 30 percent compared to 2021. 
· By 2032, increase the AOO (or at least maintain the current AOO) by increasing the number of suitable sites, improving connectivity between sites, and conducting translocations if necessary. 
Conservation and management priorities
Habitat loss, disturbance and modification
· Prevent further clearing of KI dunnart habitat.
· Monitor Phytophthora cinnamomi infections and undertake fine-scale mapping of habitat condition around known KI dunnart sites.
· Implement a hygiene management plan and risk assessment to protect KI dunnart habitat from further outbreaks of P. cinnamomi. This may include, but is not limited to:
· Ensure that the hygiene protocols outlined in the KI Phytophthora Fieldwork Hygiene Protocol (KILB 2021) are adhered to when entering or exiting KI dunnart habitat. Educate residents and visitors to KI regarding hygiene protocols.
· Ensure that contaminated water is not used for firefighting purposes.
· Ensure that contaminated soil is not introduced into the area as part of restoration, translocation, infrastructure development, roadworks, or revegetation activities.
· Implement mitigation measures in areas that are known to be infected by P. cinnamomi (e.g., appropriate application of phosphite) until alternative disease treatments are developed. To minimise potential off-target impacts that may result from the build-up of phosphorus in low-nutrient soils (Lambers et al. 2013; Hopper et al. 2021), ensure that applications of phosphite are highly localised where possible.
· Fence remnant woodland patches to exclude grazing by stock.
· Negotiate additional conservation covenants on private land.
Fire
· Update the Ecological Fire Management Strategy for the KI dunnart, taking into account the impacts and footprint of the 2019–20 bushfires, as well as newly developed fire management plans that cover part of the subspecies’ distribution. For example, Kangaroo Island Land for Wildlife have developed a fire management plan for the North West Conservation Alliance management area (KI LfW 2021. pers comm 22 November).
· Manage fires to ensure that the prevailing fire regimes do not disrupt the lifecycle of the KI dunnart, that they support rather than degrade the habitat necessary to the subspecies, that they do not promote invasion by exotic species, and that they do not increase impacts of grazing/predation. This includes:
· Create a mosaic of differently aged vegetation within the distribution of the KI dunnart.
· Ensure the persistence of long unburnt patches of vegetation.
· Avoid uses of prescribed fire during the breeding season (spring and summer).
· Exclude fire from management areas infected by P. cinnamomi for at least 6 to 10 years after initial infection.
Invasive species
· In the short term (~5 years post-fire), continue the intensive feral cat control program being undertaken within the distribution of the KI dunnart. For foreseeable future, feral cat control should be undertaken whenever prescribed burns or bushfires increase the likelihood of cat incursions and predation within the distribution of the KI dunnart. 
· In the longer term, implement an island-wide feral cat eradication strategy (e.g., KILB 2020a).
· Undertake additional targeted feral cat control efforts at known or suspected KI dunnart sites, particularly in bushfire-affected areas or prescribed burn areas where the predation threat may be elevated.
· Monitor feral cat populations at known or suspected KI dunnart sites to ensure cat control efforts are effective.
· Monitor whether changes to feral cat abundances though feral cat control measures lead to reduced predation risk to KI Dunnarts.  
· Implement the Action Plan for the Eradication of Feral Pigs from Kangaroo Island (PIRSA 2020), which aims to eradicate feral pigs from KI by 2023.
· Implement weed management actions in consultation with land managers and community groups, using appropriate techniques to minimise the effect of herbicide on native vegetation.
Breeding, translocation and other ex situ recovery action
· Assess the conservation benefits, feasibility, and risks of establishing combinations of in situ refugia, captive breeding, and translocations of KI dunnarts.
· Develop a genetic management plan and translocation decision framework.
Climate change
· Increase ecosystem resilience to climate change within the distribution of the KI dunnart by managing known and potential threats, including P. cinnamomi infection, weed invasion, overgrazing, and fire regimes that cause biodiversity decline.
Disease
· Undertake health checks on any captured KI dunnarts to assess the prevalence of diseases and parasites. Implement threat abatement strategies if necessary.
Stakeholder engagement/community engagement
· Engage the community in establishing monitoring sites and in the collection and processing of images from camera traps.
· Advertise planned recovery activities and target local community groups and landholders to encourage and facilitate participation in on-ground management and research actions.
· Maintain an effective recovery team to oversee implementation of recovery for the KI dunnart, including implementation of this Conservation Advice.
· Promote and publicise recovery of the KI dunnart, including this Conservation Advice and recovery efforts across KI.
Survey and monitoring priorities
· Establish an ongoing monitoring program at all KI dunnart sites. This should involve the use of camera traps facing drift fence lines for at least 30 nights in autumn and 17 nights in spring (Hohnen et al. 2019). The survey effort and number of sites surveyed should be determined based on a power analysis to detect a specific level of decline that would trigger concern (to be determined).
· Undertake additional fence-line camera trap surveys in the vicinity of recently recorded sites.
· Continue to undertake surveys designed to refine habitat distribution modelling and improve understanding of the subspecies’ habitat requirements.
· Regularly update the Biological Database of South Australia (BDBSA) and Atlas of Living Australia (ALA) to ensure that significant sites for the KI dunnart can be readily identified for monitoring, management, and protection.
Information and research priorities
· Develop a comprehensive habitat model for the KI dunnart incorporating knowledge of post-fire distribution.
· Improve understanding of population dynamics, home range size, movement patterns, and habitat use, e.g., through mark-recapture and telemetry studies.
· Synthesise information, including new information gained since the 2019–20 bushfires, to refine and improve knowledge of the KI dunnart’s response to fire and the required recovery and management responses.
· Conduct vegetation surveys at all known KI dunnart sites to improve understanding of the subspecies’ habitat requirements and for input into predictive habitat models.
· Collect genetic samples and document morphometrics, sex, and breeding condition of all live-captured individuals to improve knowledge of life history and population dynamics of the KI dunnart.
· Resolve the taxonomy of the KI dunnart.
· Obtain an estimate of population size for the KI dunnart.
· Model suitable habitat under different climate change scenarios to support the identification and protection of future suitable habitat.
· Assess invertebrate resource availability for the KI dunnart in a range of habitat types and post-fire successional stages.
· Assess habitat suitability (e.g., invertebrate resource abundance, shelter availability) for KI dunnarts in areas exposed to P. cinnamomi infection and compare with uninfected areas.
Recovery plan decision
A decision about whether there should be a recovery plan for this subspecies has not yet been made. The purpose of this consultation document is to elicit additional information to help inform this decision. 
Links to relevant implementation documents
Action Plan for the Eradication of Feral Pigs from Kangaroo Island (2020)
Climate Change Adaptation Plan for the Adelaide Hills, Fleurieu Peninsula and Kangaroo Island Region (2016)
Ecological Fire Management Strategy for the Kangaroo Island Dunnart (2011)
Flinders Chase Fire Management Plan (2014)
Phytophthora Fieldwork Hygiene Protocol for Kangaroo Island (2021)
Threat abatement plan for predation by feral cats (2015)
Threat abatement plan for predation, habitat degradation, competition and disease transmission by feral pigs (Sus scrofa) (2017)
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Attachment A: Listing Assessment for Sminthopsis griseoventer aitkeni
Reason for assessment
This assessment follows prioritisation of a nomination from the TSSC following the 2019–20 bushfires. 
Assessment of eligibility for listing
This assessment uses the criteria set out in the EPBC Regulations. The thresholds used correspond with those in the IUCN Red List criteria except where noted in criterion 4, sub-criterion D2. The IUCN criteria are used by Australian jurisdictions to achieve consistent listing assessments through the Common Assessment Method (CAM).
Key assessment parameters
Table 3 includes the key assessment parameters used in the assessment of eligibility for listing against the criteria. The definition of each of the parameters follows the Guidelines for Using the IUCN Red List Categories and Criteria.
	[bookmark: _Hlk66963083]Metric
	Estimate used in the assessment
	Minimum plausible value
	Maximum plausible value
	Justification


	Number of mature individuals
	<2500
	500








	<2500
	The number of mature individuals is estimated as <2500. In 2011, it was estimated that the total population of the subspecies consisted of fewer than 500 mature individuals (Gates 2011) However, surveys since 2011 have increased the total number of sites from six to approximately 137 (H. Groffen 2019. pers comm at 2019 KI dunnart workshop; KI LFW 2021; KILB & DEW 2021). This suggests that the number of mature individuals in 2011 may have been larger than was estimated in Gates (2011). Woinarski et al. (2014) infer that the population is below 2500 mature individuals, though again, this estimate was made before recent surveys occurred. However, using a precautionary approach due to the severe threats acting on the subspecies, the number of mature individuals is estimated as <2500.

	Trend
	declining
	The number of mature individuals is inferred to be declining due to competition with and predation by feral species, weed invasion, land clearing and grazing, fire regimes that cause biodiversity decline, and climate change (Table 1). 

	Generation time (years)
	1
	1



	1
	Generation time is estimated as 1 year (Woinarski et al. 2014). Males usually survive for only one breeding season, while females may survive to breed a second year (Gates 2001a, b).

	Extent of occurrence
	1119 km2
	1032 km2
	<2000 km2
	The most plausible value is based on the mapping of point records from a 21-year period (2000–2021) obtained from conservation groups (KI LfW) state governments, museums and CSIRO. The EOO was calculated using a minimum convex hull, based on the IUCN Red List Guidelines (IUCN 2022).
The minimum plausible value is based on the mapping of point records from only 2021, as this is the EOO from sites that are known to be extant after the 2019–20 bushfires. 
The maximum plausible value is from the Action plan for Australian Mammals 2012 (Woinarski et al. 2014), which states that the EOO is likely to be <2000 km2.

	Trend
	decreasing 
	The EOO is likely decreasing due to small-scale land clearing occurring in western KI (Table 1).

	Area of Occupancy
	260 km2
	144 km2
	260 km2
	[bookmark: _Hlk79576483]The maximum plausible value has been calculated based on the mapping of point records from a 20-year period (2000–2021) obtained from conservation groups (KI LfW), state governments, museums and CSIRO. The AOO has been calculated using a 2x2 km grid cell method, based on the IUCN Red List Guidelines (IUCN 2022).   
[bookmark: _Hlk79576534]The minimum plausible value has been calculated based on the mapping of point records from 2021 only, as this is the AOO from sites that are known to be extant after the 2019–20 bushfires.
The maximum plausible value was chosen as the estimate to be used in the assessment due to continued identification of KI dunnarts in burnt habitat, suggesting that the subspecies has likely persisted at many previously identified sites that were burnt by the fires.
Notably, these figures are based on points records and are therefore likely to be a significant underestimate, given the survey effort and low detectability for this subspecies  

	Trend
	decreasing
	The AOO is likely decreasing due to small scale land clearing occurring in western KI (Table 1).

	Number of subpopulations
	≤5
	1
	5
	The number of subpopulations is not known with certainty but is estimated to be <5 based on the subspecies’ restricted distribution on the western side of KI. 
The number of subpopulations was estimated as one in the Action Plan for Australian Mammals 2012 (Woinarski et al. 2014) and the 2008 IUCN assessment (van Weenen 2008). However, since these assessments, there have been detections of the subspecies in new areas of vegetation across western KI.  It is possible that the number of subpopulations is still one if there are no barriers to movement between known detections. However, some detection sites on the north coast appear to be somewhat separated from the rest of the island by clearing (Map 1 & 2), suggesting it is unlikely that all known sites are part of the same subpopulation. However, DEW (2021) suggests that it is feasible that 95-100 percent of the population is present in one subpopulation, as the habitat is contiguous throughout the distribution.

	Trend
	decreasing
	Though the number of known subpopulations has increased recently due to unprecedented survey effort after the 2019–20 bushfires, in reality, the number of subpopulations is likely decreasing due to mortality via known threats (Table 1)

	Basis of assessment of subpopulation number
	See above. 

	No. locations
	≤5
	1
	5
	Almost the entire known distribution (95–96  percent) was affected by the 2019–20 bushfires, and it is plausible that similar fire events could occur on western KI in future. Thus, it is plausible that all subpopulations will be impacted by a single catastrophic event that would rapidly affect the entire distribution (see Criterion 2). However, post-fire surveys have revealed that  the KI dunnart can persist in unburnt fragments, and the 2019–20 fire did not impact all mature individuals due to these fragments. As such, more than one fire event is required to impact all mature individuals. It is unclear how many fire events would be required to impact all mature individuals, but given that one fire burnt 95-96 percent  of the range, and taking a precautionary approach, the number of locations is likely lower than 5. 

	Trend
	stable
	The number of locations has been estimated at one since at least 2008 (van Weenen 2008; Woinarski et al. 2014).

	[bookmark: _Hlk51878889]Basis of assessment of location number
	Almost the entire known distribution (95–96 percent) was affected by the 2019–20 bushfires, and it is plausible that a similar fire event could occur on western KI. Thus, it is plausible that all subpopulations could be impacted by a single catastrophic event. 

	Fragmentation
	Not severely fragmented – the subspecies is found in areas of native vegetation that are large enough to support viable subpopulations and maintain connectivity.

	Fluctuations
	[bookmark: _Hlk52438645]Not subject to extreme fluctuations in EOO, AOO, number of subpopulations, locations or mature individuals – no parameter was changed by an order of magnitude by the 2019–20 fire.



Criterion 1 Population size reduction
	Reduction in total numbers (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.
	Based on any of the following
	(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


Criterion 1 evidence
Eligible under Criterion 1 A4ce for listing as Vulnerable
Generation length
There is limited understanding of the reproductive biology and lifespan of the KI dunnart. The subspecies is likely to have very similar reproductive biology to the common dunnart, which has a gestation period of approximately 12 days, and young leave their mother’s pouch at approximately 65 days (Fox & Whitford 1982). Most dunnart species are polyoestrous (capable of breeding several times per year), with rapid maturation of young that require minimal parental care (Lee & Cockburn 1985). During surveys undertaken from January to May from 1999 to 2001, over half of live captured KI dunnarts were juveniles or subadults (Gates 2001), and observations suggest female KI dunnarts are indeed likely to be polyoestrous. Males usually survive for only one breeding season, while females may survive to breed a second year (Gates 2001a, b).
Based on the above evidence, the generation length is estimated to be one year, in accordance with Woinarski et al. (2014). As the three-generation period for the subspecies is shorter than 10 years, this gives a period of 10 years under this criterion. 
Population decline prior to the 2019–20 bushfires
The population size of the KI dunnart has not been quantified, and there are insufficient data to estimate population decline over a 10-year period prior to the 2019–20 bushfires. The population has likely declined historically due to habitat loss via land clearing (Gates 2011), as the KI dunnart was historically distributed across most of KI but is now restricted to only intact remnant vegetation on the western half of the island (Gates 2011; Hohnen et al. 2019). However, that decline likely occurred prior to the 10-year period relevant to this assessment. 
Small-scale clearing likely continues to contribute to further loss of habitat (Gates 2011) and potentially exacerbates the impacts of other threats (e.g. increased likelihood of feral cat predation and spread of Phytophthora cinnamomi). These threats are likely to have caused decline over the past 10 years, though the level of this decline is unknown. Previous mark-recapture attempts aimed to gauge population size and trajectory but did not yield any recaptures (Gates 2011), and the scarcity of records, difficulties associated with locating new subpopulations, and lack of data on abundance at (or movement between) known sites make it difficult to estimate changes in population size.
Population decline due to the 2019–20 bushfires 
In 2019–20, following years of drought (Bureau of Meterology 2020), catastrophic bushfire conditions resulted in unprecedented, extensive bushfires across Australia. The western extent of KI was affected by major, uncontrolled bushfires. Around 95–96 percent of the distribution of the KI dunnart was burnt, with 90–97 percent of this occurring at high severity (DAWE 2020; Legge et al. 2022).
KI is predicted to continue to experience decreased rainfall, increased frequency of droughts, and increased average temperatures, leading to bushfires of increased frequency, severity and scale (Hope et al. 2015; Resilient Hills and Coasts 2016). Accordingly, catastrophic bushfires are increasingly likely to occur over the next 10 years (2021–2031).
On-ground surveys
Post-fire survey programs utilising motion detecting camera traps and drift lines are being undertaken by Kangaroo Island Land for Wildlife (KI LfW) in conjunction with the Australian Wildlife Conservancy. A total of 129 sites (covering more than 4800 hectares) have been monitored on KI LfW properties, 50 of which have recorded dunnart presence (762 detections from January 2020–July 2021; it is unknown how many individuals this represents, as many detections would be of the same individual). Of the 12 shelter tunnels in the fenced Western River Refuge Management Zone (379 ha), 10 have detected KI dunnarts. Detection rates in this zone appear to vary with time, likely due to the concentration of KI dunnarts in unburnt critical refuge habitat in initial months post-fire. Decreases in detection from August 2020 onwards are considered a result of reduced reliance on these unburnt patches as burnt habitat regenerates and KI dunnarts disperse, suggesting that unburnt fragments may be used heavily during the initial post-fire period whilst regeneration occurs. This information was gathered from KI LfW (2021). 
Further surveys are being completed by Kangaroo Island Landscape Board in conjunction with the SA Department for Environment and Water. KI dunnarts have been detected at 65 of 217 survey sites. As of September 2021, there were a total of 403 detections, but the number of individuals this represents is unknown. Since the beginning of 2021, survey effort has extended east across the island in areas of suitable burnt and unburnt habitat. The most eastern detection site is on a private property on Coopers Road, in the mid-west of KI. Dunnart activity has been consistent at some sites, suggesting that the subspecies is persisting in the landscape. Monitoring will continue through to June 2023 to provide further indication of persistence across a broad number of sites and spatial scales. It would be particularly useful to understand patterns of site use (and non-use) to better understand the habitat preferences of the KI dunnart in a post-fire environment.  This information was gathered from KILB & DEW (2021).
[bookmark: _Hlk95322784]The number of detection sites from these programs far exceeds any records obtained from previous survey efforts (e.g., Gates 2001). Though these surveys provide insight into the presence of KI dunnarts and suggest that the subspecies is persisting in the post-fire landscape, they are difficult to interpret as an indication of population trend. The large increase in the number of detections is likely due to the recent increase in survey effort and use of new survey methods. Therefore, it is not possible to compare these records to previous surveys and interpret the trajectory of the population due to the lack of historical survey data using similar methods. Furthermore, given that intensive feral cat control is occurring at known sites, it is possible that persistence at any unknown sites is lower due to predation. Further research is required to improve understanding of the KI dunnart’s response to fire, most notably data comparing sites with varying levels of feral predator control.  
Expert elicitation
[bookmark: _Hlk79576078]In response to the 2019–20 bushfires, the Threatened Species Recovery Hub undertook an assessment of fire-affected vertebrate species (Legge et al. 2022) to estimate population declines for conservation status review. Expert elicitation was used to estimate the extent of population declines after fires of varying severity and predict population trajectories out to three generations (or 10 years if that was longer) after the fire event. These estimates include population declines associated with other ongoing threats under pre-fire management scenarios, and with an assumption of no further large-scale fires. One set of estimates assumed that the management after fires resembled that before the 2019–20 fires; a second set of estimates assumed the post-fire management was ‘ideal’ (including that intensive cat management was put in place). The estimates from the ideal management scenario are used here, given the intensive management that has been implemented on KI since the fires. The elicited information on population response to fires of varying severity was combined with spatial estimates of the overlap between the subspecies’ distribution and fire severity mapping. 
[bookmark: _Hlk79576007]The analysis suggests that with ideal post-fire management, the overall population of the KI dunnart declined by 60 percent one year after the fire but may have declined by as little as 41 percent or as much as 76 percent (the upper and lower 80 percent confidence bounds). After 10 years, the overall population is predicted to decline by 29 percent of its pre-2019 level, but possibly as little as 8 percent or as much as 64 percent (the upper and lower 80 percent confidence bounds). These estimates are conservative, as they do not include the potential for future large-scale fire events within the three-generation period, which would cause additional declines (Legge et al. 2022). 
While this elicitation project indicates that the KI dunnart is likely to have experienced a population size reduction due to the 2019–20 bushfires, post-fire surveys have found substantial evidence for the subspecies’ persisting in the post-fire landscape. Across both survey programs, KI dunnarts have been detected at 137 of 401  motion detection camera survey sites (KILFW 2021; KILB & DEW 2021). KI dunnart survival in the post-fire landscape may be lower in burnt areas without intensive feral cat control. Nevertheless, these post-fire detections indicate that the subspecies may be able to survive catastrophic fires and persist in areas where the habitat has been severely modified by fire, perhaps to a greater extent than was expected. 
The subspecies will continue to undergo some mortality due to the fires and other ongoing threats, though there is expected to be substantial recovery relative to 1-year post-fire population levels. The best estimate of 29 percent over ten years from 2020 (2020–2030) under ideal management does not qualify the subspecies for listing under subcriterion A4. However, expert elicitation estimates did not include the potential for future large-scale fire events within the three-generation (minimum 10 year) period, which would cause additional declines (Legge et al. 2022). Catastrophic bushfires are increasingly likely to occur due to climate change (CSIRO & Bureau of Meteorology 2015), and this may reduce the ability of the subspecies to recover from bushfire events, as declines in abundance and survival of medium-sized marsupials are associated with frequent fire (Chia et al. 2015; Hradsky 2020). Future fires will also exacerbate predation by introduced feral cats, leading to further continuing decline (McGregor et al. 2014, 2016; Leahy et al. 2015; Hradsky et al. 2017). Due to these factors, and given how close the estimated reduction is to the Vulnerable threshold, using a precautionary approach is reasonable. Therefore, the subspecies qualifies for listing as Vulnerable under subcriterion A4. 
Conclusion
The KI dunnart has undergone population reduction due to the 2019–20 bushfires. Under ideal management, an estimated population decline of 60 percent one year after fire qualifies the subspecies for listing as Endangered under subcriterion A2. However, given that the expert elicitation was for a period of 10-years post fire, it is reasonable to calculate reduction over that timescale. According to the IUCN guidelines, in cases where decline is not linear (e.g.  60 percent decline after 1 year reduced to 30 percent after 10 years), the reduction can be calculated as the ratio of population size at the end of the 10-year period to the start of the 10-year period when there is evidence for a change in trend (IUCN 2022). Therefore, the data suggest that the subspecies is eligible for listing as Vulnerable under this criterion, as population decline approaches 30 percent in the past 10 years and in a 10-year period including the past and future (2020–2030). However, the purpose of this consultation document is to elicit additional information to better understand the subspecies’ status. This conclusion should therefore be considered tentative at this stage, as it may be changed as a result of responses to this consultation process.






Criterion 2 Geographic distribution as indicators 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


Criterion 2 evidence
Eligible under Criterion 2 B1ab(i,ii,iii,v)+ B2ab(i,ii,iii,v) for listing as Endangered
[bookmark: _Hlk64645101]The Extent of Occurrence (EOO) is estimated at 1119 km2. This was based on the mapping of point records from 2001 to 2021, obtained from conservation groups (KI LfW), state governments, museums and CSIRO. The EOO was calculated using a minimum convex hull as outlined in the Guidelines for Using the IUCN Red List Categories and Criteria (IUCN 2022). This meets the criteria for listing as Endangered under criterion 2.
The Area of Occupancy (AOO) is estimated at 260 km2. This is based on the mapping of point records from 2001 to 2021, obtained from conservation groups (KI LfW), state governments, museums and CSIRO and calculated using a 2x2 km grid cell method, as outlined in the Guidelines for Using the IUCN Red List Categories and Criteria (IUCN 2022). This meets the criteria for listing as Endangered under criterion 2. Notably, these figures are based on point records and are therefore likely to be a significant underestimate, given the survey effort and low detectability for this subspecies.   
Severely fragmented and number of locations 
While some fragmentation of the KI dunnart’s habitat has occurred due to historical and ongoing land clearing, the subspecies’ geographic distribution is unlikely to be severely fragmented. Under the IUCN Guidelines “a taxon can be considered severely fragmented if most (>50 percent) of its total area of occupancy is in habitat patches that are (1) smaller than would be required to support a viable population, and (2) separated from other habitat patches by a large distance” (IUCN 2022). There is no evidence that this applies to the KI dunnart, based on the large areas of native vegetation in which the subspecies has been detected. These patches are likely of a suitable size to support a viable population, as the subspecies has not been detected in smaller patches despite considerable survey effort.
The most plausible value for the number of locations is less than five, based on the most recent impacts of the 2019–20 bushfires, which intersected with 95–96 percent of the subspecies’ distribution (DAWE 2020; Legge et al. 2022). The KI dunnart has been detected in burnt areas post-fire, and it is not considered likely that all individuals have been impacted by the fire event and post-fire threats such as feral cat predation.  Post-fire surveys have revealed that the KI dunnart can persist in unburnt fragments, and the 2019–20 fire did not impact all mature individuals due to these fragments. As such, it is thought that more than one fire event is required to impact all mature individuals. It is unclear how many fire events would be required to impact all mature individuals, but given that one fire burnt 95-96 percent of the range, and taking a precautionary approach, the number of locations is likely less than 5. . 
Continuing decline
Ongoing decline in the number of mature individuals will likely occur due to a number of threats, most notably feral cat predation, vegetation dieback caused by Phytophthora cinnamomi, and the effects of climate change on fire regimes and habitat quality.  
Continuing decline is also inferred in the subspecies’ EOO (i) and AOO (ii). Large-scale clearing has ceased, but small-scale clearing contributes to further loss of habitat that may further shrink the subspecies’ distribution (Gates 2011). Further, due to the number of range-wide threats to the habitat of the subspecies (Table 1), most notably vegetation dieback caused by P. cinnamomi, a continuing decline in the area, extent and/or quality of habitat (iii) for the subspecies is inferred. 
Extreme fluctuations
Extreme fluctuations in population size, AOO, EOO and number of locations or subpopulations are not known to occur. 
Conclusion
The Committee considers that the KI dunnart’s AOO and EOO are restricted, its number of locations is very restricted, and continuing decline is projected in the number of mature individuals. Furthermore, continuing decline is inferred in the subspecies’ area of occupancy, extent of occurrence and area, extent and/or quality habitat. Therefore, the subspecies has met the relevant elements of criterion 2 to make it eligible for listing in the Endangered category. However, the purpose of this consultation document is to elicit additional information to better understand the subspecies’ status. This conclusion should therefore be considered to be tentative at this stage, as it may be changed as a result of responses to this consultation process.
Criterion 3 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
	
	
	


Criterion 3 evidence
Eligible under Criterion 2 C2a(ii) for listing as Endangered
The cryptic nature of the subspecies, scarcity of records, difficulties associated with locating new subpopulations, and lack of data on abundance at (or movement between) known sites make it difficult to estimate population size. In 2011, it was estimated that the total population of the subspecies consisted of fewer than 500 mature individuals (Gates 2011) based on existing knowledge. However, surveys since the 2019–20 bushfires have increased the total number of sites from six to 137 (H. Groffen 2019. pers comm at 2019 KI dunnart workshop; KI LFW 2021; KILB & DEW 2021). This suggests that the number of mature individuals in 2011 may have been larger than was estimated by Gates (2011), though it is notable that many subsequent detections have occurred as a result of unprecedented survey effort after the 2019–20 bushfires using a different detection method (camera traps). Woinarski et al. (2014) infer that the population is below 2500 mature individuals, though again, this estimate was made before recent surveys occurred. Based on the above information, and using a precautionary approach, the number of mature individuals is estimated as <2500  and therefore the subspecies is eligible for listing as Endangered under this criterion. . A long-term monitoring program has been established after the 2019–20 bushfires, which may help to address this critical knowledge gap and provide insight into the total population size.
Continuing decline
There is likely to be continuing decline in the number of mature individuals of 29 percent over 10 years from 2020–2030 due to known threats (Legge et al. 2022), though this may lie between 8 – 64 percent. It is possible that there may be continuing decline of 20 percent in five years, though given the subspecies’ persistence after the 2019–20 bushfires, it appears less plausible than would have been initially expected prior to the fires. 
As continuing decline is inferred and projected, the subspecies is eligible for listing as Endangered under criterion C2 (given the estimated population size). 
Precarious geographic distribution
The number of mature individuals in each subpopulation is unknown, as is the percentage of mature individuals in each subpopulation. However, DEW (2021) suggests that it is feasible that 95-100 percent of the population is present in one subpopulation, as the habitat is contiguous throughout the distribution. Therefore, the subspecies is eligible for listing as Endangered under this criterion.
The Committee considers that the KI dunnart is eligible for listing as Endangered under this criterion.. However, the purpose of this consultation document is to elicit additional information to better understand the subspecies’ status. This conclusion should therefore be considered to be tentative at this stage, as it may be changed as a result of responses to this consultation process.
Criterion 4 Number of mature individuals
	

	–
	Critically Endangered
Extremely low
	Endangered
Very Low
	Vulnerable
Low

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

	D2.1 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


1 The IUCN Red List Criterion D allows for species to be listed as Vulnerable under Criterion D2. The corresponding Criterion 4 in the EPBC Regulations does not currently include the provision for listing a species under D2. As such, a species cannot currently be listed under the EPBC Act under Criterion D2 only. However, assessments may include information relevant to D2. This information will not be considered by the Committee in making its recommendation of the species’ eligibility for listing under the EPBC Act, but may assist other jurisdictions to adopt the assessment outcome under the common assessment method.
Criterion 4 evidence
Insufficient data to determine eligibility
The number of mature individuals is not known (see criterion 3). 
As the subspecies is known from a single location, with many plausible threats, it is eligible for listing as Vulnerable under criterion D2. However, as noted above, taxa cannot be listed under this criterion under the EPBC Act. 
The Committee considers that there is insufficient information to determine the eligibility of the subspecies for listing in any category under this criterion. However, the purpose of this consultation document is to elicit additional information to better understand the subspecies’ status. This conclusion should therefore be considered to be tentative at this stage, as it may be changed as a result of responses to this consultation process.
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 


Criterion 5 evidence
Insufficient data to determine eligibility
Population viability analysis has not been undertaken. Therefore, there is insufficient information to determine the eligibility of the subspecies for listing in any category under this criterion. However, the purpose of this consultation document is to elicit additional information to better understand the subspecies’ status. This conclusion should therefore be considered to be tentative at this stage, as it may be changed as a result of responses to this consultation process.
Adequacy of survey
The survey effort has been considered adequate and there is sufficient scientific evidence to support the assessment.
Listing and Recovery Plan Recommendations
A decision about whether there should be a Recovery Plan for this subspecies has not yet been made. The purpose of this consultation document is to elicit additional information to help inform the decision.
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