Eucalyptus stenostoma (Jillaga ash) Conservation AdviceDRAFT

Consultation on Species Listing Eligibility and Conservation Actions

Eucalyptus stenostoma (Jillaga ash) 
You are invited to provide your views and supporting reasons related to:
1)	the eligibility of Eucalyptus stenostoma (Jillaga ash) for inclusion on the EPBC Act threatened species list in the Endangered category; and 
2)	the necessary conservation actions for the above species.
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 EUCALYPTUS STENOSTOMA (JILLAGA ASH)
SECTION A - GENERAL
1. Is the information used to assess the nationally threatened status of the species 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?

1. Have you been involved in previous state, territory or national assessments of this species? 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? (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 not in the current advice?

SECTION C	ARE YOU AWARE OF THE STATUS OF THE TOTAL NATIONAL POPULATION OF THE SPECIES? (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? 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 (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 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? (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 at any point in the past 70 years? 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 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’ total population size over the last approximately 70 years? 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? (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? If not, please provide justification for your response.

1. Has the survey effort for this species 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. 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? (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:
□ <5000 km2 □ 5001 – 10 000 km2 □ 10 001 – 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? (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 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 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? (If no, skip to section I)

1. What planning, management and recovery actions are currently in place supporting protection and recovery of the species? 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?

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

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

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 has?

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

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

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

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

31. 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?




Conservation Advice for 
Eucalyptus stenostoma (Jillaga ash)

[image: ]
This document combines the draft conservation advice and listing assessment for Eucalyptus stenostoma. It provides a foundation for conservation actions and further planning.
[image: A photo of the flower buds of Jillaga ash][image: A photo of the fruits of Jillaga ash][image: A photo of Jillaga ash in its natural habitat]
[bookmark: _Hlk46319602]Eucalyptus stenostoma; left: mature fruits; centre: growth form in its natural habitat; right: flower buds
Photographs taken by Brooker & Kleinig © Copywright, Australian National Botanic Gardens (ANBG)
Conservation status
[bookmark: _Hlk98221747]Eucalyptus stenostoma (Jillaga ash) is proposed to be listed in the Endangered category of the threatened species list under the Environment Protection and Biodiversity Conservation Act 1999 (Cwth) (EPBC Act).
Eucalyptus stenostoma was assessed by the Threatened Species Scientific Committee to be eligible for listing as Endangered under criterion 2. The Committee’s assessment is at Attachment A. The Committee’s assessment of the species’ eligibility against each of the listing criteria is:
Criterion 1: Insufficient data
Criterion 2: B1ab(v)+2ab(v) Endangered
Criterion 3: Insufficient data
Criterion 4: Insufficient data
Criterion 5: Insufficient data
[bookmark: _Hlk98169902]The main factors that make the species proposed for listing in the Endangered category are: a restricted Extent of Occurrence (EOO) below 5000 km2; an Area of Occupancy (AOO) below 500 km2; few locations; and an inferred and projected continuing decline in 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 species under relevant state or territory legislation, see the Species Profile and Threats Database.
Species information
Taxonomy
[bookmark: _Hlk46319676]Conventionally accepted as Eucalyptus stenostoma L.A.S. Johnson & Blaxell (1972), Family: Myrtaceae.
[bookmark: _Ref445985062][bookmark: _Toc409769199][bookmark: _Toc454439316]Description
[bookmark: _Hlk101263631]Jillaga ash is a small to medium sized tree to 25 m tall with persistent, rough grey bark on the lower trunk and smooth, yellow or creamy white upper bark (PlantNET 2021). The smooth upper bark is often characterised by fine zig-zag scribbles caused by burrowing insect larvae and each year this bark is shed in ribbons. Juvenile leaves are grey-green and sometimes have a whitish waxy covering (glaucous). Juvenile leaves are up to 18 cm long and 6 cm wide with an oval to lance-shape that is stemless (sessile) on very young growth. The mature leaves are glossy green , lance to sickle-shaped that measure up to 19 cm long and 3 cm wide. Flower buds are in clusters of 11 to 20 or more and develop to become white flowers seen from around September to December (PlantNet 2022, CANBR 2020). Glaucous fruits are globular in shape and have a narrow opening, hence the origin of the name stenostoma, which refers to the Greek steno-, narrow and stoma, opening, mouth (CANBR 2020). 
Jillaga ash trees have a distinctive downhill lean (NPWS 2019), which may aid in field identification. In the field it may be confused with the widespread, closely-allied Eucalyptus fraxinoides (white ash) and E. sieberi (silvertop ash). Compared to these species, Jillaga ash has a similar bark type but has more numerous flower buds in pendulous, glaucous clusters and globular fruit with a small opening. The rough bark on silvertop ash continues up most of the trunk which sets it apart from Jillaga ash and white ash. 
Distribution
Jillaga ash is endemic to New South Wales (NSW), known only from the South East Corner and South Eastern Highlands regions (DAWE 2020) from an area of known and likely habitat of 1368 km2 (DAWE 2022a). Most records are located within Wadbilliga and Deua National Parks (NPs) from the Tuross and Deua river catchments (DPE 2021a).The species also occurs in South East Forest NP and in Dampier State Forest with minor occurrences on private land (DPE 2021a). The currently known distribution encompasses three local government areas: Bega Valley, Eurobodalla and Snowy Monaro. A minor occurrence may also exist within the Queanbeyan-Palerang Regional Council area.
The number of subpopulations of Jillaga ash is currently uncertain. Collection notes with past records of the species indicate it can be locally abundant in suitable habitat, often forming pure stands, but records indicate that areas of suitable habitat are restricted (see section on Habitat) (DPE 2021a), widely separated and generally inaccessible for survey. Based on the spatial distribution of records at least 26 extant subpopulations are estimated (Table 1).
In Deua National Park five subpopulations are spread through the central and eastern areas of the park, three occur at the south-eastern areas and one additional subpopulation is known from Dampier State Forest. Wadbilliga National Park supports six subpopulations concentrated in the Parks northern reaches, four subpopulations occur centrally (north of Wadbilliga plateau) and seven subpopulations are widely spread out, south of Wadbilliga plateau across southern areas of Wadbilliga National Park and the northern part of South East Forest National Park. Estimates of subpopulation size are not available for most subpopulations and the available estimates are highly uncertain and mostly rely on abundance descriptors (Table 1).
The locations of at least six additional subpopulations of Jillaga ash are highly uncertain and/or unlikely to be valid due to the low location accuracy of old voucher specimens and the lack of recent records (Table 2). 
Table 1 Known subpopulations of Jillaga ash a
	Subpopulation
	Tenure
	Size
	Year last recorded
	Recorded fire history b

	[bookmark: _Hlk98349450]1. Mountains of the Moon, east of Donovan Creek
	Deua National Park
	?
	1985
	2019-20
2001-02
1980-81
1976-77PB
1968-69
1938-39

	2. Caondella Mountain, upslope from Burra Creek
	Deua National Park
	?
	1984
	2019-20
2001-02
1980-81
1976-77PB
1975-76PB
1968-69
1938-39

	3. N of Coondella Trig, between Coonedella Fire Trail and Coondella Creek
	Deua National Park
	200-300 estimated from one location
	2021 (RBGDT 2022 unpub. data, AVH 2022, iNaturalist 2021a & b)
	2019-20
2015-16PB
2001-02
1993-94PB
1985-86
1980-81
1977-78
1968-69

	4. Ridgeline north of Bendethera Mountain/trig point
	Deua National Park
	100 estimated from one location
	2021 (RBGDT 2022 unpub. data)
	2019-20
2001-02
1978-79
1975-76

	5. Est. 7.3 km NW of Bendethera Mountain
	Deua National Park
	?
	1999
	2019-20
2001-02
1976-77PB
1975-76PB

	6. East of Scout Hat, Woila Creek catchment
	Deua National Park
	?
	1984
	2019-20


	7. Belimbla fire trail
	Deua National Park
	?
	1999
	2019-20
1990-91PB
1980-81PB
1978-79PB 1954-55

	8. Comerang Road (High Ridge Trail to Belimbla Fire Trail)
	Deua National Park
	“Locally abundant” and “locally dominant” (DPE 2021a)
	2009
	2019-20
2001-02
1991-92PB
1970-80PB 1968-69
1954-55

	9. Comerang Road (east)
	Dampier State Forest
	?
	2019
	2019-20
2004-05PB
1997-98PB
1991-92PB
1988-89PB
1968-69

	10. Belowra Fire Trail
	Deua National Park / Wadbilliga National Park boundary
	?
	2020 (iNaturalist 2022c)
	2019-20

	11. Jillicambra Mountain
	Wadbilliga National Park
	?
	1985
	2019-20
1975-76PB

	12. Jillicambra Fire Trail
	Wadbilliga National Park
	?
	1986
	2019-20
2013-14PB (eastern sections of the fire trail)
1976-77PB
1975-76PB

	13. Ridge above Tuross River c. 2km NW of property Belowra, on Wadbilliga NP boundary
	Wadbilliga NP/private land
	?
	2020
	2019-20
2004-05 PB
1994-95PB
1990-91PB
1985-86PB
1976-77PB 1975-76PB

	14. Green Hills Fire Trail
	Wadbilliga NP
	?
	2000
	2019-20 
1996-97PB
1979-80 PB

	15. 1.2 km direct WSW of the junction of Bumberry Creek & the Tuross River / Tuross Gorge 2 km downstream of the Falls.
	Wadbilliga NP
	"Common and forming a pure stand at this site” and “very common along steep slopes” (AVH 2022)
	1986
	2019-20

	16. c. 2 km SW of the Wadbilliga River junction with Lake Creek
	Wadbilliga NP
	?
	1986
	2019-20
2014-15 PB
2003-04
2000-01 PB
1977-78PB

	17. c. 1.5 km S-SE of the Wadbilliga River junction with Lake Creek
	Wadbilliga NP
	?
	1986
	2019-20
2014-15 PB 1977-78PB

	18. Spur N of Wadbilliga Mountain
	Wadbilliga NP
	“Abundant from 350 m elev. To 950 m” (AVH 2022)
	1985
	2019-20
2003-04 PB

	19. Circus Peak – Queens Pound Ridge, E of Queens Pound River
	Wadbilliga NP
	?
	1984
	2019-20
2014-15 PB
1977-78 PB

	20. Slopes of Brogo River, below Wadbilliga plateau
	Wadbilliga NP
	?
	1983
	2019-20

	21. Near Green Hole, N of Green Creek c. 12 km ENE of Kydra
	Wadbilliga NP
	“Common localized” DPE (2021a)
	1985
	2019-20
2006-07PB
1951-52

	22. Central mountain peak on range between Galoon Creek and the Brogo River
	Wadbilliga NP
	?
	1985
	2019-20
1951-52

	23. Nelson Creek Trail (point located c. 0.6 km NW of Nelson Creek Trail c. 4 km W-SW of the trail terminus at Brogo River)
	Wadbilliga NP
	?
	1985
	2019-20
2012-13PB
2003-04PB
1994-95PB
1979-80PB
1951-52

	24. C. 4 km NNE of Indian Head Mountain 
	Wadbilliga NP
	“Locally dominant” (AVH 2022)
	1983
	2019-20
1975-76PB
1951-52

	25. Warrigal fire trail, 13.4 km from the start of the trail (also the Junction of Tin Hut, Mistake and Warrigal Fire Trails)
	Wadbilliga National Park / South East Forests National Park boundary
	“Dominant tree” (AVH 2022)
	2021 (iNaturalist 2022d)
	2018-19
1994-95PB
1985-86PB
1951-52

	26. Bemboka Section, 1 km SE of the junction of Bemboka Peak & Mistake Fire Trails, 9 km NE of Bemboka
	South East Forests National Park
	?
	2001
	2018-19
2003-04PB
1988-89

	a Eucalyptus stenostoma spatial records sourced from AVH (2022) and DPE (2021a) except where alternative references are made.
b fire history sourced from DPE (2021a) where fires intersect with records of Eucalyptus stenostoma; listed values represent the recorded burn season.
PB refers to planned burns.



Table 2 Uncertain subpopulations of Jillaga ash
	Subpopulation
	Tenure
	Size
	Notes

	‘Badja’ (point 600 m north of Big Badja Hill)
	Deua National Park
	?
	Collected in 1928 and not recorded since; high location uncertainty (AVH 2022).

	Near head of Tuross River, NW of Nerrigundah
	Deua National Park
	?
	Collected in 1965 and not recorded since; high location uncertainty (AVH 2022).

	c. 30 km W of Bodalla
	Deua National Park
	?
	Collected in 1973 and not recorded since; high location uncertainty (AVH 2022, DPE 2021a).

	Near head of Tuross River, NW of Nerrigundah (point c. 1.7 km N of Bryces Road/Buckyjumba Creek)
	Dampier State Forest
	?
	Collected in 1965 and not recorded since; high location uncertainty (AVH 2022).

	Jilliga, 4 km W of Dampier State Forest (misplaced points c. 0.8 km S of Bryces Road positioned along Little Belimba Creek)
	?Crown land; W of Dampier State Forest
	?
	Collected in 1973 and not recorded since; high location uncertainty (AVH 2022, DPE 2021a).
Location described as ‘localised to exposed gravelly clay ridge’ (DPE 2021a).

	Brogo River Catchment
	?Wadbilliga National Park
	?
	A low accuracy record positioned on the Brogo River, collected in 1982 (AVH 2022).



Map 1 Modelled distribution of Jillaga ash
[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 contained herein.
Species distribution mapping: The species distribution mapping categories are indicative only and aim to capture (a) the habitat or geographic feature that represents to recent observed locations of the species (known to occur) or 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.
Cultural and community significance
The cultural, customary and spiritual significance of species and the ecological communities they form are diverse and varied for Indigenous Australians and their stewardship of Country. This section describes some examples of this significance but is not intended to be comprehensive or applicable to, or speak for, Indigenous Australians. Such knowledge may be held by Indigenous Australians who are the custodians of this knowledge and have the rights to decide how this knowledge is shared and used.
Jillaga ash occurs on the land of the Yuin People (AIATSIS 2021). The species is known from several occurrences including on land where the rights of Traditional Owners are managed by the Cobowra, Bodalla, Wagonga, Merrimans and Bega Aboriginal Land Councils (New South Wales Government 2022). 
[bookmark: _Hlk98229113]There is little published information on how Yuin people related to Country in this region and what that may mean for the cultural significance of the Jillaga ash. However, the main national parks where the species occurs – Deua and Wadbilliga – are recognised as part of a landscape where sites of high spiritual significance are found. A range of cultural features in these landscapes include sites where ceremonies and gender-specific activities took place. Occupation, burial and painting sites, scarred trees, middens and artefact scatters are features of these areas, as are places that relate to post-contact history and places that are significant for ongoing cultural teachings (OEH 2019). Jillaga ash is common near a sacred hill near Belowra called Jillicambra (J Blay 2022. pers comm 9 March). Further consultation with the Traditional Owners of these lands will benefit the conservation of the species by providing awareness of traditional knowledge and management practices on Country.
[bookmark: _Hlk98227002]Eucalypts are recognised for having a wide range of commercial and cultural values, including the production of eucalyptus oil, which has a range of medicinal uses. One of the oil compounds produced in high quantities by Jillaga ash, piperitone, is notable for its anti-asthmatic, herbicidal and pesticidal properties, and its use in the synthesis of menthol for flavouring purposes (Williams 2011, Lassak and Southwell 1982). However, it is not known if the species is grown in cultivation for production of this compound. 
Jillaga ash featured in the prose of Blay (2020, 2015), who amorously referred to the species as ‘the loveliest gum’, which in their habitat growing on rocky summits along ridgelines are spread ‘in every direction as though they were imitating huge pincushions’ (Blay 2015). Blay’s writing about expeditions throughout the remote wilderness areas of Deua and Wadbilliga National Parks offers a first-hand account of this species, which he notes is quite common on steep slopes and ridgelines, in all the most difficult places (J Blay 2022. pers comm 9 March). 
Relevant biology and ecology
Habitat
[bookmark: _Hlk103783662]Intersecting available records for Jillaga ash with surface geology mapping (DRNSW 2018) indicates that the species grows on rhyolite, hornfels, sandstone, mudstone, slate and granitoid rocks. It is restricted to very steep slopes, rocky hill tops and ridgelines with shallow, stony soils that are somewhat infertile (CANBR 2020, PlantNet 2022). However, available records (DPE 2021a) suggest that it is not restricted by aspect, with records from a range of aspects without a clear preference for sheltered or exposed sites.
The species often forms pure, even-aged stands where it is locally dominant, but can sometimes grow in mixed stands with other eucalypts. It commonly occurs near stands of silvertop ash, which tends to dominate the surrounding forest (DPE 2021a). Other tree species in the vicinity of Jillaga ash sites are Angophora floribunda (rough-barked apple), Eucalyptus agglomerata (blue-leaved stringybark), E. baeuerlenii (Baeuerlen’s gum), E. blaxlandii (Blaxland’s stringybark), Eucalyptus fraxinoides (white ash), E. globoidea (white stringybark) and E. olsenii (Woila gum). Understorey species include Dodonaea rhombifolia (broad-leaf hop-bush), Prostanthera porcata, Allocasuarina littoralis (black she-oak), Hakea dactyloides (finger hakea), Lepidosperma urophorum (tailed rapier-sedge), Monotoca scoparia (prickly broom-heath), Lomandra confertifolia (slender mat-rush), Persoonia linearis (narrow-leaved geebung), Choretrum candollei (white sour bush), Platysace lanceolata (shrubby platysace) and Olearia iodochroa (violet daisy-bush) (DPE 2021a). At Belowra, Jillaga ash grows in association with the rare Acacia georgensis (Dr George Mountain wattle) (J. Miles 2022. pers comm 7 March). 
Note: For species with no common name available, none are provided in text above.
Fire ecology
The fire response of Jillaga ash is not well understood. In response to severe (crown) fires, mature Jillaga ash does not regenerate from a lignotuber or epicormic shoots and is killed, giving it an obligate seeder type fire response (Clarke et al. 2015, Nicolle 2006, Kenny et al. 2014 in Falster et al. 2021). The species is a post-fire recruitment specialist (Godfree et al. 2021), hence in the early stages following severe fires, seedlings proliferate, exploiting elevated resource availability and reduced competition on the post-fire environment (iNaturalist contributors, iNaturalist 2022b, c). Some obligate seeder ash eucalypts, including Jillaga ash, have a rough stocking of bark low on the trunk, which is thought to protect the tree crown from low intensity fires (e.g. Eucalyptus dendromorpha, E. fraxinoides, E. oreades, E. regnans and E. triflora) (Nicolle 2006). The effect of low intensity fire on Jillaga ash is poorly known: mature plants have been shown to have a weak ability to epicormically resprout (Godfree et al. 2021, DPE 2021a) and the effects on juvenile plants are unknown.
It is not clear if Jillaga ash seed can recruit into mature, undisturbed vegetation. Other obligate seeder ash species from more fertile habitats do not reliably recruit into undisturbed vegetation due to low light levels and intense ground-layer competition (e.g. E. regnans), hence they are often characterised by single-age stands as a result of infrequent but severe canopy fires (Aston 1976, Aston & Attiwill 1994). It is possible that mature, relatively uniform stands of Jillaga ash comprise single-aged cohorts that originated from a single, historic fire event. The species may therefore rely on severe fires at low frequency to stimulate population turnover, although it is possible that low intensity fires may also permit some seedling regeneration. 
The time from seed germination to sexual maturity (the primary juvenile period) is unknown. At one locality post-fire, Jillaga ash seedling recruits were observed to have not yet flowered or produced seed by 7–8 years after fire (RBGDT 2021). Obligate seeders typically have a shorter generation time and faster population turnover compared to resprouters (Pausas and Keeley 2014) and in eucalypts this is associated with the sensitivity of obligate seeders to severe fires that cause the death of standing plants and mass seedling recruitment (Bowman et al. 2016, Fairman et al. 2015). Therefore, the primary juvenile period of the Jillaga ash is likely to be shorter than in resprouter eucalypts, and first flowering could occur relatively quickly under extreme competition among dense patches of seedlings (see, for example Doherty et al. 2017). The longevity of mature plants is also unknown. 
If multiple, short interval fires prevent seedlings from reaching maturity and replenishing the seed bank then Jillaga ash will fail to persist. The period required between multiple, successive fires is called the minimum tolerable fire interval. For Jillaga ash, the interval is unknown but likely to be less than 20 years based on the primary juvenile period of similar species (Cheal 2017 and White et al. 2020 in Falster et al. 2021) and dependant on seed bank accumulation rates. 
Dispersal and reproductive ecology
The ecology of seed production and dispersal in Jillaga ash is poorly known. Whether seed is serotinous (aerial seed bank) or weakly serotinous and released during inter-fire periods is unknown, but in eucalypts obligate seeders are generally more strongly serotinous than resprouters. Eucalypt species often freely shed around 16–35% of mature seed during the inter-fire period, at varying intervals (e.g. 2–4 years), offering an extended dispersal window if crown fires occur infrequently (Gill 1981). 
Eucalypt seed is short-lived and typically dispersed over short distances such that the recruitment and movement of species is restricted to a rate of 1–2 m per annum, which happens in a step-wise fashion following ecosystem disturbances (Booth 2017), although seeds or fruits may travel some distances in wind vortices (Keith et al. 2020). The seed weight of eucalypts ranges from 0.16–4.95 g per 1000 seeds (Booth 2017) and the 1000 seed weight (a standard measurement protocol) of Jillaga ash averages 4.7 g (Royal Botanic Gardens Kew 2022). The natural seed crop production may vary in cycles from 2–4 years (Harwood 1990 cited in Booth 2017). Eucalypt seed is predated by cockatoos, parrots and wasp larvae, and damaged by fungal activity (Gill 1981) and probably other agents. However, the natural pressures on seed production for the Jillaga ash are currently unknown. 
The reproductive ecology and genetic structure of this species are not well understood and require further investigation. The pollinators are likely to be generalist insects and birds like most eucalypts (House 1997). Eucalypts have a mixed mating system (combination of cross-pollination and self-pollination) but outcrossing usually predominates (Potts and Wiltshire 1997, Horsley and Johnson 2007, Byrne 2008). The hermaphroditic flowers are protandrous in their development (male and female parts on the same plant mature at different times), which reduces the probability of self-pollination (House 1997). 
Habitat critical to the survival
[bookmark: _Hlk98233360][bookmark: _Hlk99108619]Jillaga ash occurs in dry woodlands and forests on steep, stony soils, rocky hill tops and ridgelines of the Tuross and Deua river catchments of the South East Corner and South Eastern Highlands IBRA regions (see ‘Relevant ecology and biology’ and ‘Distribution’ above). 
There is currently insufficient information available to describe the specific habitat features that are required for the survival of the species. Further research is needed to do this (see Conservation actions). Until such information is available, all habitat for the species in all known extant subpopulations should be considered as habitat critical to the survival of the species, due to the low number of individuals and subpopulations. 
Habitat for the Jillaga ash within the area where the species is likely to occur or may occur (dark pink and light pink shading in Map 1) should be considered potential habitat for the species. To determine whether the species is likely to be present, or absent, in areas of potential habitat, surveys should be conducted. 
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
[bookmark: _Hlk80436924]In this section, the word ‘population’ is used to refer to a subpopulation, in keeping with the terminology used in the EPBC Act and state/territory environmental legislation.
All populations are important for the long-term recovery and survival of the species.
Threats
Threats listed in Table 3 are in approximate order of highest to lowest impact, based on available evidence. The key threats to Jillaga ash are fire regimes that cause biodiversity declines, increased temperatures and changes to precipitation patterns, all of which are likely to be driven or exacerbated by climate change (Table 3). Putative threats include dieback caused by plant disease, while other potential threats common to fire-affected plants, such as post-fire herbivory, competition from weeds and erosion, may threaten the species but have not been documented.
A general lack of monitoring of Jillaga ash limits our understanding of the threats impacting the species. The species’ restricted range predisposes it to risk of population decline or extinction resulting from high fire severity, short fire intervals, interactive effects of fire and drought, and cumulative exposure to high risks facing obligate seeders in the post-fire environment (Gallagher 2020). 
[bookmark: _Ref40886856]Table 3 Threats
	Threat 
	Status a
	Evidence 

	Fire

	Fire regimes that cause declines in biodiversityb
	Timing: current
Confidence: inferred
Likelihood: likely
Consequence: major
Trend: increasing
Extent: across the entire range
	‘Fire regimes that cause declines in biodiversity’ is listed as a key threatening process under the EPBC Act (DAWE 2022b).
Jillaga ash is an obligate seeder, and recruits from seed after fire kills mature plants (Nicolle 2006, Falster et al. 2021), a life-history that predisposes it to several fire-related threats (DAWE 2022b). These include: death of standing plants and seeds, failure of seed release, germination and/or production, failure of seedling establishment, and interruption of maturation or developmental growth (Keith 1996). 
High frequency fire (HFF)
As an obligate seeder, Jillaga ash requires an enough time between fires for seedlings to reach reproductive maturity and produce sufficient seed for the next generation (minimum tolerable fire interval). A closely related species, E. delegatensis (alpine ash) has undergone declines as high as 97% of regenerating plants as a result of short-interval fires occurring over 11 years in the Victorian Alps (Bowman et al. 2014). The situation facing the Jillaga ash (i.e. increase in HFF impacting obligate seeder eucalypts; see climate change section below) is similar to that already observed in alpine ash (Bowman et al. 2014), and widespread population declines are likely to occur if fires occur within the minimum tolerable fire interval.
The longer the juvenile period of an obligate seeder, the greater the risk of extinction due to increased fire frequency (Bond 1997). Although the age of sexual maturity of Jillaga ash is unknown, it is likely to range up to 20 years based on other obligate seeder ash eucalypts (Cheal 2017 and White et al. 2020 in Falster et al. 2021). Being a long-lived, slow growing species it is possible that the time required to produce large seed quantities sufficient to buffer subpopulations from future fires is much greater than the age to reproductive maturity, further increasing the length of the minimum tolerable fire interval.
High severity fire (HSF)
High severity (crown) fires kill mature ash eucalypts and facilitate prolific seedling recruitment (Ashton 1976). High severity fires also kill plants in younger growth stages. The threat of HSF is greatest when short fire intervals occur (HFF), and much less of a threat under long fire intervals. Recurring severe fires at short intervals would damage regenerating stands before the replenishment of the seedbank and result in local extinction. 
Young stands of regrowth that are relatively short and dense, but which have undergone partial self-thinning may be at greater risk of canopy fire than older, mature forest or very young regrowth that are missing fine fuels (Taylor et al. 2014). Evidence of landscape-scale changes in the flammability of regrowth forests and their susceptibility to massive losses to regenerating plants has been observed across the Australian Alps and the Victorian Eastern Highlands (Zylstra 2018, Bowman et al. 2014, Lindenmayer et al. 2011). If the effects of fires on vegetation vary due to fire behaviour, then the edges of regenerating stands could be more severely affected owing to intraspecific competition with surrounding forest species and this could facilitate the invasion of JIllaga ash habitat by nearby species (e.g. E. sieberi) (Gale and Cary 2021). 
Interactions between fire and other threats
Climate change projections show that Australia is likely to experience increased severity and frequencies of fire (CSIRO 2015), increasing the impacts described above. Importantly, climate change is also increasing the risk that fires will be preceded by, or followed by, severe drought or heat waves. Fire-drought interactions could increase mortality of the species and hence the rate of population decline. 
In 2019-20, following years of drought (Bureau of Meteorology 2020), catastrophic bushfire conditions resulted in extensive bushfires across eastern Australia. Fire intensity and severity varied across the bushfire extent, with many patches burning at extreme intensity and severity while others remained unburnt (Gallagher 2020). This type of event is increasingly likely to occur as a result of climate change. Overall, the risk of population decline caused by fires will most likely arise from the cumulative effects of fire events over the next 100 years rather than any single event during this period.
While the susceptibility of the species to myrtle rust disease is unknown, if the pathogen infects the population, fire is likely to exacerbate impacts on regenerating individuals, elevating the risks of mortality (Pegg et al. 2021; DAWE 2022b). 

	Climate change

	Increased frequency of extreme temperatures, droughts and fire danger weather, and changes in precipitation
	Timing: current/future
Confidence: observed/
projected
Likelihood: almost certain
Consequence: major
Trend: increasing
Extent: across the entire range
	Climate change projections show that Australia’s climate will get hotter and drier, with time in drought predicted to increase over southern Australia (CSIRO 2015). In the South East and Tablelands region of NSW, there is a projected increase in minimum and maximum temperatures, the number of hot days above 35℃, fire danger weather and extreme events (e.g. drought) and changes to precipitation patterns (increased precipitation in autumn and decreased precipitation in spring) (OEH 2014). During 2017-19, south-eastern NSW experienced severe drought (Bureau of Meteorology 2020). 
The scale and intensity of bushfires observed in 2019-20 was driven by ongoing drought and a combination of other factors, and is a consequence of climate change (Abram et al. 2021, Canadell et al. 2021, Squire et al. 2021, Wang et al. 2021, Deb et al. 2020). The incidence of further drought is likely to place limits on seed production, growth rates and lengthen the reproductive maturity required for Jillaga ash to sufficiently replenish seed banks (Nolan et al. 2020). 
The interactive effect of drought and fire (DAWE 2022b) poses a potentially significant risk to Jillaga ash. Pre-fire drought can reduce seed production, including serotinous seeds of obligate seeder plants that are critical for post-fire regeneration; post-fire drought can reduce seed germination and seedlings survival through desiccation, and seedlings are more vulnerable to stress events that mature plants (Gallagher 2020, Nolan et al. 2020). 
Jillaga ash has been identified as a high priority species, requiring urgent management intervention, following the 2019-20 bushfires (Gallagher 2020). The species’ restricted range predisposes it to risk of population decline or extinction resulting from interactive effects of fire and drought, short fire intervals, and high fire severity (Gallagher 2020).

	Disease

	Dieback caused by Phytophthora cinnamomi 
	Timing: current
Confidence:
suspected
Likelihood: unknown
Consequence: moderate
Trend: unknown
Extent: unknown
	Phytophthora cinnamomi is an introduced soil-borne pathogen which infects a large range of plant species and may contribute to plant death, especially when other stresses are present, such as waterlogging, drought and fire (DoEE 2018). The pathogen can disperse in water flowing from roots of infected plants to roots of healthy plants and mud clinging to vehicles, animals and walkers (DoEE 2018). Dieback caused by P. cinnamomi is listed as a key threatening process under the EPBC Act (DoEE 2018).
Phytophthora cinnamomi has not been recorded at any Jillaga ash subpopulations but is suspected to be present at Coondella Trig west of Moruya (J. Miles 2022 pers comm 7 March). 
Phytophthora cinnamomi is known to have negative effects on many eucalypt species. This varies widely and the effect on Jillaga ash is unknown. Several widespread ash eucalypts are susceptible to the disease (e.g., alpine ash, Eucalyptus fastigata (brown barrel), white ash and silvertop ash) (McDougall and Liew 2020). 
The spread and impact of P. cinnamomi increases in the aftermath of bushfires (DAWE 2022b). In the first few years following fire, increased mortality rates and reduced reproduction rates are seen in P. cinnamomi-affected species (Moore et al. 2014). Although poorly understood, potential mechanisms of increased disease activity caused by fire include enhanced pathogen dispersal, increased sporulation, elevated soil moisture levels, increased soil warming, increased vulnerability to infection, and additive physiological stresses during re-establishment in the post-fire environment (DAWE 2022b).

	Dieback caused by myrtle rust (Austropuccinia psidii)
	Timing: future
Confidence: suspected
Likelihood: unknown
Consequence: moderate
Trend: unknown
Extent: unknown
	Myrtle rust is a disease caused by the introduced fungal pathogen A. psidii, which affects the family Myrtaceae (Makinson et al. 2020). The myrtle rust pathogen is included in the ‘Novel biota and their impact on biodiversity’ key threatening process listed under the EPBC Act (DSEWPC 2013). The pathogen can cause deformed leaves, heavy defoliation of branches, reduced fertility, dieback, stunted growth and plant death (Makinson 2018).
Although the susceptibility of the Jillaga ash has not been investigated, many eucalypts are susceptible to myrtle rust (Makinson 2018). Jillaga ash and its habitat is 15-30 km from the current known distribution of myrtle rust from coastal NSW (Makinson 2018) and is close to areas of modelled suitable habitat based on the distribution modelling of Berthon et al. (2018). 
The spread and impact of A. psidii increases in the aftermath of bushfires (DAWE 2022b). In the first few years following fire, increased mortality rates and reduced reproduction rates are seen in A. psidii-affected species (Pegg et al. 2020). Although poorly understood, potential mechanisms of increased disease activity caused by fire include enhanced pathogen dispersal, increased sporulation, elevated soil moisture levels, increased soil warming, increased vulnerability to infection, and additive physiological stresses during re-establishment in the post-fire environment (DAWE 2022b).


aTiming—identifies the temporal nature of the threat
Confidence—identifies the nature of the evidence about the impact of the threat on the species
Likelihood—identifies the likelihood of the threat impacting on the whole population or extent of the species
Consequence—identifies the severity of the threat
Trend—identifies the extent to which it will continue to operate on the species
Extent—identifies its spatial context in terms of the range of the species
bFire 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.
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 – known to have occurred only a few times
Unknown – currently unknown how often the threat 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 stable or declining
Major – population decline is ongoing
Catastrophic – population trajectory close to extinction
[bookmark: _Toc430782162][bookmark: _Toc511376531]Each threat has been described in Table 3 in terms of the extent that it is operating on the species. The risk matrix (Table ) 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, they are: the life stage they affect; the duration of the impact; the spatial extent, 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 using available literature.
[bookmark: _Ref43127879]Table 4 Risk Matrix
	Likelihood
	Consequences a

	
	Not significant
	Minor
	Moderate
	Major
	Catastrophic

	Almost certain
	
	
	
	Increased frequency of extreme temperatures, droughts and fire danger weather, and changes in precipitation
	

	Likely
	
	
	
	Fire regimes that cause declines in biodiversity
	

	Possible
	
	
	
	
	

	Unlikely
	
	
	
	
	

	Unknown
	
	
	
	
	


Risk Matrix legend/Risk rating: 
	Low Risk
	Moderate Risk
	High Risk
	Very High Risk

	a Unknown consequences are not given and the potential threats of Dieback caused by P. cinnamomi and dieback caused by myrtle rust have been omitted.


Priority actions have then been developed to manage the threats, particularly where the risk was deemed to be ‘very high’ (red shading) or ‘high’ (orange shading). For those threats with an unknown or low risk (blue and green shading respectively) research and monitoring actions have been developed to understand and evaluate the impact of the threats, where appropriate.
[bookmark: _Hlk80441560]Conservation and recovery actions
Primary conservation objective
By 2032, the population size, distribution and trends of Jillaga ash will be understood, following targeted surveys and implementation of a long-term monitoring program. The population will be maintained by protecting regenerating stands from very high-risk threats, such as fire regimes that cause declines in biodiversity.
Conservation and management priorities
Fire impacts
Develop and implement an evidence-based fire management strategy that optimises the survival of the species during planned burns and bushfires, including:
Fires must be managed to ensure that prevailing fire regimes do not disrupt the life cycle of the species, that they support rather than degrade the habitat, and that they do not promote invasion of weeds or disease.
Physical damage to the habitat and individual plants must be avoided during and after fire operations.
Avoid the use of fire retardants and fire-fighting foams during fire operations.
Avoid planned burns and prevent bushfires in all areas where Jillaga ash is regenerating from the 2019-20 and the 2018-19 bushfires, at least until plants accumulate a seedbank large enough to replace* the number of fire-killed standing plants.
*replacement should incorporate expected post-fire rates of seedling survival.
Provide maps of known occurrences (including any translocations) to local and state Rural Fire Services and seek inclusion of mitigation measures in fire risk management plans, risk registers and/or operations maps.
Climate change and severe weather impacts
Investigate options for maintaining in situ persistence as the climate changes, for example by minimising other population pressures, enhancing resilience and promoting recruitment or supplementing existing subpopulations.
Disease impacts
Implement a P. cinnamomi and myrtle rust management plan to ensure these pathogens are not introduced into locations of Jillaga ash and that the spread in areas outside of (but adjacent to) the species is mitigated (DoEE 2018).
Ensure that appropriate hygiene protocols are adhered to when entering or exiting the known locations of Jillaga ash, for survey, monitoring or management, such as those outlined in the Arrive Clean, Leave Clean Guidelines (DoE 2015).
Ex situ recovery actions
Collect and store sufficient quantities of seed from across the species range and place in long-term storage to preserve genetic material, in accordance with the Plant Germplasm Conservation Guidelines (Martyn Yenson et al. 2021).
If appropriate, undertake conservation translocations into suitable habitat with secure land tenure in accordance with the Guidelines for the Translocation of Threatened Plants in Australia (Commander et al. 2018). Translocation sites should occur at varying distances from the current site, including some sites sufficiently distant to establish new “locations” as defined by the IUCN Guidelines (IUCN 2022). Monitor all translocated individuals to maturity, seed set and recruitment to ensure they are viable and are contributing to a reduction in the extinction risk for the species.
Stakeholder engagement/community engagement
Work with Traditional Owners to divulge any traditional knowledge associated with the species ensuring the practices to record, store and share this knowledge are mutually supported.
Work with Traditional Owners to implement conservation actions, including Indigenous fire management practices and other survey, monitoring and management actions.
Ensure information on Jillaga ash and its habitat is shared among government agencies, land managers and stakeholder groups. New population data and research should be available to all stakeholders to continue to implement best-practice land management that minimises the impacts of potential threats on the species.
Liaise with the local community, land managers and government agencies to ensure that up-to-date population data and scientific knowledge inform the implementation of conservation actions for Jillaga ash.
Survey and monitoring priorities
Undertake targeted surveys to locate any additional subpopulations and identify suitable translocation sites.
Establish and maintain a long-term monitoring program to determine:
population size, trends, distribution and number of subpopulations,
post-fire response and recovery, including the minimum tolerable fire interval, threats and their impacts, and
the effectiveness of management actions and the need to adapt them if necessary.
Ensure that appropriate record keeping and data management procedures are in place, for example, keep precise fire history records and enter species monitoring data into relevant ecological databases (eg. AusTraits, Falster et al. 2021).
Information and research priorities
[bookmark: _Hlk82512755]Undertake vulnerability assessments of the species’ sensitivity and adaptive capacity to changing climatic conditions which draw on genetic, physiological or ecological evidence.
If vulnerability assessments indicate the species has a high likelihood of extinction due to climate change, undertake research to identify climate refuges that may be suitable for translocations, including both modelling and experimental approaches (e.g. trial translocations). Consideration should be given to the benefits to the species in mitigating climate change related threats, as well as the risks to the recipient site (e.g. introduction of diseases, pests and/or pathogens, and invasiveness of the species).
Map habitat critical to the survival of the species and identify any critical habitat on Commonwealth land.
Investigate the ecological requirements of Jillaga ash that are relevant to persistence and recruitment, including:
population genetic structure, levels of genetic diversity and minimum viable population size,
reproductive status, longevity, fecundity, and frequency and size of recruitment events, and
the effect of drought on mortality rates of the species. 
Identify an optimal fire regime for the species by assessing population-level responses to a range of fire regimes and modelling population viability across all fire scenarios.
Assess the efficacy of management options in reducing the incidence, extent, and severity of fire.
Develop predictive models for the species’ geographical distributions based on the environmental conditions of sites of known occurrences. This requires a reasonably sized data set of species presence information plus the range of environmental variables that are known to influence the species distribution (Guillera-Arroita et al. 2015).
Quantify the susceptibility of the species to P. cinnamomi and myrtle rust diseases using appropriate ex situ methods.
Links to relevant implementation documents
Threat abatement plan for disease in natural ecosystems caused by Phytophthora cinnamomi (2018)
Threat abatement guidelines – Novel biota and their impact on biodiversity (2013)
Far South Coast Escarpment Parks – Plan of Management (2019)
This Conservation Advice is developed to be able to subsequently inform other planning instruments such as a Bioregional Plan or a multi-entity Conservation Plan.
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Attachment A: Listing Assessment for Eucalyptus stenostoma
Reason for assessment
This assessment follows prioritisation of a nomination from the TSSC.
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 5 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.
Table 5 Key assessment parameters
	[bookmark: _Hlk66963083]Metric
	Estimate used in the assessment
	Minimum plausible value
	Maximum plausible value
	Justification

	Number of mature individuals
	Unknown
	Unknown
	Unknown
	The number of mature individuals is unknown. However, expert opinion suggests there are at least 1000 mature individuals (G Phillips 2018. pers comm undated in Fensham et al. 2019). Given that Jillaga ash often occurs in small, pure stands where it is locally abundant (CANBR 2020, PlantNet 2022) and that 26 subpopulations are estimated, the number of mature individuals is likely to be >5000 individuals if not significantly more. 

	Trend
	Unknown but likely to decline in future
	There are insufficient data available to determine past population trends. No studies have been completed to assess the impact of past fires (or other threats) on the population. 
Approximately 73 % of the modelled range was burnt in 2019-20 bushfires and 93% of the Australian Virtual Herbarium (AVH) records of the species (Gallagher 2022). Targeted surveys since the 2019-20 bushfires have been limited, however observations to autumn 2022 reported mass seedling recruitment and dead parent plants from sites near Belowra and near the Coondella Fire Trail (J Miles 2022. pers comm 7 March, iNaturalist contributors, iNaturalist 2022b, RBGDT 2022 unpub. data), as well as surviving mature plants at sites where fires did not scorch the canopy or cause complete defoliation (iNaturalist contributors, iNaturalist 2022b, RBGDT 2022 unpub. data). 
Future population decline is likely to occur if any of the sites recently affected by high severity fires are burnt again within the species’ minimum tolerable fire interval (possibly up to 20 years or longer), by preventing successful regeneration and seedbank replenishment. Therefore, the inferred population trend is declining based on the threat of future fires that are an increasing risk given climate change projections for the South East and Tablelands Region of NSW (Table 3, OEH 2014).

	Generation time (years)
	70
	<70 years
	Unknown
	The species’ generation length is unknown and difficult to estimate. The generation length for the species was estimated at 70 years by Fensham et al. (2019) as a standard measure for all eucalypts.
However obligate seeders are likely to have shorter generation time than resprouters (Pausas and Keeley 2014), suggesting Jillaga ash could have a shorter generation time than 70 years.

	Extent of occurrence
	1976 km2
	1976 km2
	>1976 km2
	The extent of occurrence (EOO) used in this assessment is the minimum plausible value.  This figure is based on the mapping of valid point records from 1928–2021 and applying the shortest continuous imaginary boundary which can be drawn to encompass these records, as outlined in the Guidelines for Using the IUCN Red List Categories and Criteria (IUCN 2022). 
The maximum plausible value is based on the possibility that additional subpopulations exist outside the current known species range

	Trend
	Unknown but likely to decline in future
	The species has not been monitored across time. So, the trend in EOO is unknown. There is no evidence of any past decline to Jillaga ash subpopulations although short-interval fires have probably occurred in the past.
Given that Jillaga ash is an obligate seeder killed by fire, and the climate projections for south east NSW (Table 3), the trend in EOO is likely to decline if subpopulations are subjected to more fires that prevent juvenile plants from reaching maturity and replenishing the seedbank.
The population trend for the species was listed as stable by Fensham et al. (2019) because the species occurs in unproductive habitats and is not expected to have suffered population decline associated with intensive land use.

	Area of Occupancy
	188 km2
	188 km2
	<350 km2
	The estimate used in the assessment has been calculated using data for known records from 1928–2021 and applying 2 x 2 km grid cells, as outlined in the Guidelines for Using the IUCN Red List Categories and Criteria (IUCN 2022). 
Jillaga ash occurs in remote areas that are difficult to access by foot. It is abundant within its habitat and although the habitat is naturally restricted, it is widespread across the species’ range. Therefore, more subpopulations are likely to occur, which would increase the AOO, as reflected in the maximum plausible value.

	AOO is a standardised spatial measure of the risk of extinction, that represents the area of suitable habitat known, inferred or projected to be currently occupied by the taxon. It is estimated using a 2 x 2 km grid to enable comparison with the criteria thresholds. The resolution (grid size) that maximizes the correlation between AOO and extinction risk is determined more by the spatial scale of threats than by the spatial scale at which AOO is estimated or shape of the taxon's distribution. It is not a fine-scale estimate of the actual area occupied. In some cases, AOO is the smallest area essential at any stage to the survival of existing populations of a taxon (e.g. breeding sites for migratory species).

	Trend
	Unknown but likely to decline in future
	It is difficult to determine the trend of AOO based on current data. There is no evidence of any past decline to Jillaga ash subpopulations although short-interval fires have probably occurred in the past.
Given that Jillaga ash is an obligate seeder killed by fire, and the climate projections for south east NSW (Table 3), the trend in EOO is likely to decline if subpopulations are subjected to more fires that prevent juvenile plants from reaching maturity and replenishing the seedbank.

	Number of subpopulations
	26
	Unknown
	26-100
	There is very limited information on the subpopulation number of Jillaga ash (see ‘Basis of assessment of subpopulation number’ for further information). 

	Trend
	Unknown
	There is no evidence that any subpopulations of Jillaga ash have declined or gone extinct. However, the species has not been monitored over time. 
The population trend for the species was listed as stable by Fensham et al. (2019). Past declines may have followed successive, short-interval crown fires but this is difficult to verify given the lack of monitoring.

	Basis of assessment of subpopulation number
	The number of subpopulations is uncertain due to a lack of accurate spatial data and uncertainty about the area of suitable habitat within the landscape where the species occurs. Although the species is well-represented in herbaria and the NSW BioNet database with many high accuracy spatial records, it is possible that the current spatial distribution data have significant gaps given the remoteness and difficulty surveying on foot. This knowledge gap is exacerbated by the lack of targeted monitoring for the species. Distant stands of the species probably undergo some genetic exchange through pollen transfer by birds and insects (Breed et al. 2015, House 1997) but it is unlikely that seeds disperse far from parent plants and each stand of plants may be highly isolated in this regard. 
The estimated number is based on the spatial distribution of available records (DPE 2021a) compared to aerial photographs and contours to determine the likely level of contiguity between stands of the species. Records that were clustered or contiguous along a rocky habitat are considered a single subpopulation.

	No. locations
	5
	2
	Unknown
	The number of locations is based on the threat of multiple short-interval fires rapidly affecting a large proportion of individuals across the species’ range. This threat operates across the entire species range, as well as being the most significant of a range of threats because of a combination of the life history of Jillaga ash, its habitat and synergistic effects of bushfires, drought and climate change. The minimum plausible value is based on the knowledge that not all subpopulations were burnt in recent bushfires (i.e. fire extent is unlikely to ever encompass the entire species range, see basis of assessment below) (DPIE 2020, DPE 2021a), however all subpopulations are equally exposed to the threat of short-interval fire through cumulative impacts over a generation length (70 years).
Although 26 subpopulations are identified, the species has a relatively restricted distribution in south-eastern NSW which may be rapidly impacted by few fire events. In this assessment, five threat-based locations are identified that correspond to geographical clusters of subpopulations, each of which may be feasibly impacted by a single fire event (see Table 6). Given that the extent of the 2019-20 fires overlapped with almost all (93 %) of the AVH records of the species (Gallagher 2022), there may be as few as 2 locations.

	Trend
	declining
	The 2019-20 bushfires provide clear evidence of the potential scale and severity of future bushfire events driven by climate change (DPIE 2020). Therefore, the risk to Jillaga ash associated with future fire events is greater than under historic fire regimes (i.e. less risk-spreading), which have had a much lower coverage of the species range (DPE 2021b). The number of locations correspond to geographic areas that could be feasibly impacted by two fires at short intervals, which eliminate or severely reduce the population of Jillaga ash.

	[bookmark: _Hlk51878889]Basis of assessment of location number
	The estimate used in the assessment is based on the high risk that future bushfires will impact Jillaga ash subpopulations and prevent seedbank replenishment and cause a rapid decline of the population. The 2019-20 bushfire set a precedent for mega-scale fires that affected over 73% of the species’ modelled range (Gallagher 2020), mostly at very high to severe intensity (Collins et al. 2021, DPIE 2020), although fire severity patchiness has been recorded at several sites where survey data are available (J Miles 2022. pers comm 7 March, iNaturalist contributors, iNaturalist 2022b, RGBDT 2022 unpub data). 
Large scale bushfires have previously occurred across parts of the species’ range including 6 fires each with a footprint >30,000 ha since the 1930s (excluding the 2019-20 event) (DPE 2021b). The behaviour of individual fire events will vary and this may affect the response of affected Jillaga ash subpopulations, for example at sites where low severity fire does not cause canopy scorch and kill mature trees. Ignition sources are also relevant, given that anthropogenic sources such as accidental ignitions and arson may be more likely to occur close to settlements (Penman et al. 2013). Any coastal ignition points that develop into bushfires and expand from east to west have limited potential to cover large parts of the Jillaga ash range unless a wind change realigns the fire front, which could then impact a larger proportion of the species’ range. 
There are at least two subpopulations that are not within the footprint of the 2019-20 bushfire, however both sites were burnt in 2018-19 and are considered equally at risk from short-interval fires as the remaining extent of recently burnt forest. Limited post-fire survey data indicates that fire severity varied within subpopulations (iNaturalist 2022b, RBGDT 2022 unpub. data) and the distribution of high severity fire impacts is therefore likely to be patchy.
The total number of five threat-based locations is estimated using the spatial distribution of currently known subpopulations (Table 6, see Criterion 2 evidence). However, during large scale bushfires the fire behaviour may result in low severity fire at some subpopulations or parts of individual subpopulations, which provides insurance effects against the threat. Therefore, the impacts of short interval fires will accumulate as a result of a mosaic of short-interval fires over the landscape spanning a short time frame (i.e. within a single generation length that is 70 years) as per the IUCN Guidelines for this assessment (IUCN 2022).

	Fragmentation
	Not severely fragmented. Jillaga ash is restricted to small rocky habitats across elevated slopes separated by wide valleys, which don’t support the species (DPE 2021b). The typical distance between each subpopulation is unknown but as eucalypts are pollinated by birds and insects it is likely that some pollen flow occurs between nearby subpopulations (Breed et al. 2015). The probability of unassisted, natural recolonisation is low, given short dispersal distances of eucalypts (Booth 2017), however the population size is likely to comprise thousands of individuals and each subpopulation probably supports hundreds of individuals that produce viable seed.

	Fluctuations
	The species is not known to be subject to extreme fluctuations in EOO, AOO, number of subpopulations, locations or mature individuals. Although canopy fires kill mature individuals, trigger seed dispersal and prolific seed recruitment (REFClarke et al. 2015, Nicolle 2006, Kenny et al 2014 in Falster et al. 2021, Godfree et al. 2021, iNaturalist contributors, iNaturalist 2022b & c), this natural process is considered a transfer of individuals from the mature to juvenile stages of the species’ life cycle and for the purpose of this assessment it is not considered an extreme fluctuation (IUCN 2022). If recruitment success varies between fire events, for example from droughts and short-fire intervals, this could be result in extreme fluctuations.



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, inferred 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
Insufficient data to determine eligibility
Generation time
The species’ generation length is unknown, but was estimated at 70 years by Fensham et al. (2019) as a standard measure for all eucalypts, and this estimate is used in this assessment. Thus,  a three-generation timeframe is 210 years (although the timeframe for assessing future declines is limited to a maximum of 100 years; IUCN 2022).
Population reduction
No monitoring data are available prior to the 2019-20 bushfires, so population size and trends prior to this time are considered data deficient. 
Prior to the 2019-20 bushfires, population size was suspected to be >1000 individuals (G Phillips 2018 pers comm in Fensham et al. 2019). No detailed targeted surveys have been conducted following the 2019-20 bushfires, although several incidental observations have been made. At one severely burnt site at Belowra, mature individuals had been killed by fire and prolific seedling recruitment was observed (J Miles 2022 pers comm 7 March, iNaturalist contributors, iNaturalist 2022b). Although these opportunistic records have been collected, there is insufficient evidence to evaluate past population change over time. 
The species is likely to decline across its range, due to the impacts of fire regimes that cause decline in biodiversity, which could disrupt seedling regeneration and prevent the replenishment of a seed bank (see Table 3). However, the magnitude of future declines are unable to be quantified with any certainty, given population size/trends and impact/extent of threats are unknown. 
Conclusion
There are currently insufficient data to demonstrate if the species is eligible under this criterion. However, the purpose of this consultation document is to elicit additional information to better understand the species’ 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
	< 5000 km2
	< 20,000 km2

	B2.	Area of occupancy (AOO)
	< 10 km2
	< 500 km2
	< 2000 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(v)+2ab(v) for listing as Endangered
Extent of occurrence (EOO) and area of occupancy (AOO)
The EOO and AOO of Jillaga ash are estimated at 1976 km2 and 188 km2 respectively (Table 5) and considered restricted. These figures are based on the mapping of all available point records from 1928-2021 obtained from governments, museums and CSIRO. The EOO was calculated using a minimum convex hull and the AOO was calculated using a 2x2 km grid cell method, based on the IUCN Red List Guidelines (IUCN 2022). 
The species’ EOO and AOO meet the thresholds for Endangered under B1 (EOO <5000 km2) and Endangered under B2 (AOO <500 km2).
Severely fragmented
Not severely fragmented (see Table 5). The typical distance between each subpopulation is unknown but as eucalypts are pollinated by birds and insects it is likely that some pollen flow occurs between nearby subpopulations (Breed et al. 2015) and that subpopulation sizes support adequate numbers of mature individuals that produce viable seed. 
Number of locations
The cumulative effects of short-interval fires that occur within the species’ minimum tolerable fire interval (estimated at <20 years) would likely prevent seedbank replenishment and result in reproductive failure and population decline over the next 100 years (Cheal 2017 and White 2020 in Falster et al. 2021, DPE 2021a).
Although the Jilliga ash is known from 26 subpopulations (Table 1 & 3), the species has a relatively restricted distribution in south-east NSW, making it vulnerable to fires which may burn a large proportion of the species’ range. The 2019-20 bushfire burnt 73 % of the species’ modelled range (Gallagher 2022), demonstrating that a single fire season can impact most subpopulations. Therefore, although a single fire is unlikely to impact all subpopulations, two fires could feasibly impact all subpopulations, and two locations is considered the minimum number of locations. However, large fires may not impact all plants or subpopulations within the fire extent. In this assessment, five geographic areas are identified which comprise subpopulations that may be likely to be burnt in a single fire, and therefore five locations is used as the maximum number of locations (see Table 5).
Table 6 provides on plausible way that the fire-based threat can be defined. However, large fires are inherently unpredictable in scale and distribution and other combinations are possible, including <5 locations.
Table 6 Threat-defined locations of Jillaga ash
	Location
	Geographic area
	Subpopulationsa


	1.  
	Central and eastern Deua National Park
	1–5 (5)

	2.
	Southern and eastern Deua National Park, northern Wadbilliga National Park and eastern Dampier State Forest
	6–15 (10)

	3.
	Central Wadbilliga National Park (north of Wadbilliga plateau)
	16–19 (4)

	4.
	Central Wadbilliga National Park (south of Wadbilliga plateau)
	20–22 (3)

	5.
	South-eastern Wadbilliga National Park and South East Forests National Park
	23–26 (4)

	aNumbers correspond with the subpopulation details provided in Table 1; numbers in brackets are the total number of subpopulations within the given location


Continuing decline
Jillaga ash occurs on rugged terrain in uncleared landscapes where past declines are probably minor (Fensham et al. 2019). Past declines are largely unknown and difficult to assess due to a lack of data, however major vehicle tracks dissect known Jillaga ash locations (DPE 2018a) and some past declines are therefore likely, due to track construction and maintenance. The population trend for the species was assumed to be stable by Fensham et al. (2019) because it occurs in unproductive habitats where intensive land uses are limited, however they recognised that the association between potential threats and ongoing decline required further assessment.
Obligate seeder forests have been identified as facing a high risk of population decline under short-interval fire regimes (McColl-Gausden et al. 2022, Fairman et al. 2015, Bowman et al. 2014). High severity fires kill mature ash eucalypts and facilitate prolific seedling recruitment (Ashton 1976). High severity fires also probably kill plants in younger growth stages, although the capacity for resprouting by juvenile plants is uncertain and mature plants that experience low severity fire can resprout epicormically (Godfree et al. 2021, DPE 2021a). 
Most fire-affected Jillaga ash sites are expected to have sustained high mortality of mature individuals because their habitat was exposed to high severity fire, in contrast to low lying areas and valleys (DPE 2020). At these sites the mature individuals have been transferred to the juvenile life stage; the maintenance of each subpopulation will therefore be reliant on juvenile plants that reach maturity and replenish the seed bank prior to further disturbances that cause decline.
A closely related species, E. delegatensis (alpine ash) has undergone declines as high as 97% of regenerating plants as a result of short-interval fires occurring over 11 years in the Victorian Alps (Bowman et al. 2014). The situation facing the Jillaga ash (i.e. increase in high frequency fire driven by climate change impacting obligate seeder eucalypts) is similar to that already observed in alpine ash (Bowman et al. 2014), and widespread population declines are likely to occur if fires occur within the minimum tolerable fire interval.
The longer the juvenile period of an obligate seeder, the greater the risk of extinction due to increased fire frequency (Bond 1997). Although the age of sexual maturity of Jillaga ash is unknown, it is likely to range up to 20 years based on other obligate seeder ash eucalypts (Cheal 2017 and White et al. 2020 in Falster et al. 2021). Being a long-lived, slow growing species it is likely that the time required to produce large seed quantities sufficient to buffer subpopulations from future fires is much greater than the time taken to reach sexual maturity, further increasing the length of the minimum tolerable fire interval.
The fidelity of Jillaga ash to topographically exposed, rocky ridgelines and steep slopes poses a hazard to the species if further bushfires occur under extreme fire weather (Bradstock et al. 2010). Young stands of regrowth that are relatively short and dense, but which have undergone partial self-thinning may be at greater risk of canopy fire than older, mature forest or very young regrowth that are missing fine fuels (Taylor et al. 2014). Evidence of landscape-scale changes in the flammability of regrowth forests and their susceptibility to massive losses to regenerating plants has been observed across the Australian Alps and the Victorian Eastern Highlands (Zylstra 2018, Bowman et al. 2014, Lindenmayer et al. 2011). These landscape-scale effects can be projected across the relatively dry habitat of Jillaga ash given the climate change projections for the South East and Tablelands region of NSW (OEH 2014) that include more extreme weather days (>35°C), extreme fire danger days and drought events.
In addition, it is also plausible that future fire events could facilitate the invasion of Jillaga ash habitat by other native species, for example silvertop ash (a resprouter that dominates forests surrounding Jillaga ash habitat) (Gale and Carey 2021, DPE 2021a), contributing to a decline in habitat quality. This potential decline is uncertain and cannot be projected with confidence.
Fire history data indicates the landscape of Jillaga ash experiences frequent fires, including multiple large-scale high severity bushfires in recent decades (DPE 2021b). The frequency of fire in the landscape is currently very close to the tolerable fire limit for the species, putting it in a precarious state should more fires occur. Given the significant risks associated with frequent fires to obligate seeder forests, and synergistic effects driven by climate change and extreme fire weather, continuing decline in the number of mature individuals is inferred and projected over coming decades, comparable to the losses incurred to regenerating stands of alpine ash (Bowman et al. 2014). Therefore, the species meets sub-criterion (b) (v). 
Jillaga ash has not been monitored across time and the trends in EOO and AOO are considered data deficient. However, given the inferred and projected declines associated with the species’ risk to short-interval fires, a decline in EOO and AOO is also likely to occur in the future. 
Extreme fluctuations
The species is not subject to extreme fluctuations in EOO, AOO, number of subpopulations, locations or mature individuals. Although canopy fires kill mature individuals, trigger seed dispersal and prolific seed recruitment (Clarke et al. 2015, Nicolle 2006, Kenny et al 2014 in Falster et al. 2021, Godfree et al. 2021, iNaturalist contributors, iNaturalist 2022b & c), this natural process is considered a transfer of individuals from the mature to juvenile stages of the species’ life cycle, and for the purpose of this assessment it is not considered an extreme fluctuation (IUCN 2022).
Conclusion
The Jillaga ash’s EOO, AOO and number of locations appears to be restricted, and continuing decline is projected in the number of mature individuals. The data present above demonstrate that the species 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 species’ 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
	< 2500 
	< 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
	≤ 1000

	
	(ii) 	% of mature individuals in one subpopulation =
	90 – 100%
	95 – 100%
	100%

	(b)	Extreme fluctuations in the number of mature individuals
	
	
	


Criterion 3 evidence
Insufficient data to determine eligibility
Number of mature individuals 
There is no current estimate for the number of mature individuals. Limited surveys have been completed since the 2019-20 bushfires and the species has not been monitored in the past. High severity fire killed mature plants and resulted in prolific seedling recruitment at two sites (J Miles 2022 pers comm 7 March, iNaturalist contributors, iNaturalist 2022b, RBGDT 2022 unpub. data), however the fire severity was patchy across the landscape at these sites, resulting in survivorship to mature individuals in localised areas. Fensham et al. (2019) noted the population size was at least 1000 mature individuals prior to the 2019-20 bushfires based on expert opinion (G Phillips 2018. pers comm undated). Given that Jillaga ash often occurs in small, pure stands where it is locally abundant (CANBR 2020, PlantNet 2022) and that 26 subpopulations are estimated, the number of mature individuals is likely to be >5000 individuals if not significantly more. However, the plausible upper limit to the number of mature individuals is highly uncertain and cannot be reliably estimated based on available data. 
Conclusion
Accordingly, there are currently insufficient data to demonstrate if the species is eligible under this criterion. However, the purpose of this consultation document is to elicit additional information to better understand the species’ 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
	< 1000

	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
As per Criterion 1 and 3, there is no current estimate for the number of mature individuals. 
Conclusion
The data presented above appear to demonstrate that the species is ineligible for listing under this criterion. However, the purpose of this consultation document is to elicit additional information to better understand the species’ 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 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. 
Conclusion
There are currently insufficient data to demonstrate if the species is eligible under this criterion. However, the purpose of this consultation document is to elicit additional information to better understand the species’ 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.
Public consultation
Notice of the proposed amendment and a consultation document is made available for public comment for a minimum of 30 business days. Any comments received relevant to the survival of the species/subspecies are considered by the Committee as part of the assessment process.
Listing and Recovery Plan Recommendations
A decision about whether there should be a Recovery Plan for this species has not yet been made. The purpose of this consultation document is to elicit additional information to help inform the decision.
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.
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