
From: @delwp.vic.gov.au
To: John.Woinarski@cdu.edu.au; ; 
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Subject: Fw: GFNP - Nous report
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Hi everyone 

see the link to he Nous report below 

I haven't had a chance to look at the changes yet I am sorry - but will do so in the next day or so. 

bye 

 

 |  Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
T:  M:  | F: 03 9450 8799 | E @delwp.vic.gov au

www.delwp.vic.gov.au 
www.delwp.vic.gov.au/ari

             

Date:        13/02/2017 01:39 PM 
Subject:        Fw: GFNP - Nous report 

FYI 

 Knowledge and Decision Systems | Biodiversity Division
Energy, Environment & Climate Change | Department of Environment, Land, Water & Planning 
Level 2, 8 Nicholson St, East Melbourne, Victoria 3002
T:  | M:  | E @delwp.vic gov.au

www.delwp.vic.gov au

           

Date:        13/02/2017 08:11 AM 
Subject:        GFNP - Nous report 

Dear all, 

Here's the link to the Nous report commissioned by the Wilderness Society that got a run in the media over the weekend. 

Regards, 

 

http://www.greatforestnationalpark.com.au/uploads/1/5/5/7/15574924/nous_gfnp_economic_contribution_study_3_february_2017.pdf
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Shared via the Google app



From:
To:
Subject: FW: Victorian species checklist [SEC=UNCLASSIFIED]
Date: Thursday, 21 December 2017 12:00:35 PM
Attachments: ATT00001.gif

ATT00002.gif
ATT00003.gif
ATT00004.gif
ATT00005.gif
ATT00006.gif
Vic-Species-Checklist-Feb 2017.xlsx

From: @delwp.vic.gov.au [mailto @delwp.vic.gov.au] 
Sent: Thursday, 16 February 2017 9:07 AM
To:  
Cc:  ;

Subject: Victorian species checklist
Hi all 

Apologies to those for whom this represents "too much information". 

I have attached the current Victorian species checklist based on the Victorian Biodiversity Atlas. 

This is to assist other jurisdictions to determine if Victoria is a range state for taxa under their consideration re
CAM. 

The list includes synonyms which might help given the variation in nomenclature between jurisdictions 

Please note that we are in the process of updating the list to accommodate specimen records from the Museum of
Victoria - large numbers of invertebrate taxa that don't tend to feature on threatened species lists - so the list is
dynamic. 

Happy to discuss if you have any queries. 

Regards 

 , Species Information | Biodiversity Division 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning 

Level 2, 8 Nicholson St, East Melbourne, Victoria 3002 
T: 03  | M:  | F: 03 9637 8451 | E: @delwp.vic.gov au
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TAXON_ID SCIENTIFIC_NAME COMMON_NAME AUTHORITY PRIMARY_DISCIPLINE

11141 Gymnobelideus leadbeateri Leadbeater's Possum Terrestrial fauna
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ALL_DISCIPLINE_CODES ORIGIN TREATIES SHORT_NAME TAXON_LEVEL_CDE PARENT_TAXON_ID PARENT_TAXON_LEVEL_CDE

[tf] spec 526793 gen



TAXON_TYPE NVIS_GROWTHFORM FFG_ACT_STATUS EPBC_ACT_STATUS VIC_ADVISORY_STATUS

Mammals Listed Critically Endangered Endangered



SCIENTIFIC_NME_SYNONYM COMMON_NME_SYNONYM RESTRICTED_FLAG PRINT_ORDER_NUM LAST_MOD EXTRACT_DATE

20151021 13/02/2017



From:
To:

Cc:
Subject: Review of status of LBP: coordination b/w TSSC and Vic SAC [SEC=UNCLASSIFIED]
Date: Friday, 20 October 2017 9:25:20 AM

Hello  and  (and I’ve copied  in too),

Following our conversation on Wednesday afternoon, we’ve coming up with the following
proposed schedule for ensuring that the Vic SAC are comfortable with our assessment of
the LBP. I hope this is satisfactory for you. Please let me know if you have any concerns or
suggested amendments.

You’ll note that it’s a tight schedule, which is unavoidable due to the tight deadline put on
the assessment by the minister and the EPBC Act’s requirement to allow 30 business days
of consultation. You might note that I’ve added on a little because the consultation will
unavoidably be over Christmas.

Hope this suits.

 I’ve noted below that we’d start sending things to you from Monday, but I can send
individual criteria from today if that suits you better. Note that I’m working from home
today, so if you want to discuss anything, my mobile number is 

Cheers,

23/10/17 Consultation with DELWP/ARI (Early exposure drafts etc.)

3/11/2017 – Consultation draft due for TSSC meeting.

-       Same draft that goes to TSSC is provided to Vic SAC

13/11/2017 – Return of comments from Vic SAC

20/11/2017 – TSSC meeting

27/11/2017 – Circulate revised draft to Vic SAC - with rapid turn around for release to
consultation

4/12/2017 – Release draft for consultation – add extra time to allow for Christmas break.

29/1/2018 – End consultation

5/2/2018 – Post-consultation out of session discussion with TSSC

8/2/2018 – Circulate revised draft to Vic SAC
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15/2/2018 – Return of comments from Vic SAC

19/2/2018 – Final draft to TSSC

27/2/2018 – TSSC meeting – Recommendation due

****************************************************************

Assistant Director
Marine and Freshwater Species Conservation Section
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275 
****************************************************************
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From: Richardson, Geoff
To:
Subject: FW: LBP Rec Plan letter [SEC=UNCLASSIFIED]
Date: Thursday, 23 March 2017 8:37:28 AM
Attachments: MBR032671 20170320 Frydenberg ltr.pdf
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Geoff Richardson
AS - Protected Species and Communities Branch
Department of the Environment and Energy
T: 02 6274 2531
M: 
 
From: @delwp.vic.gov.au [mailto @delwp.vic.gov.au] 
Sent: Wednesday, 22 March 2017 4:36 PM
To: Richardson, Geoff <Geoff.Richardson@environment.gov.au>; 

@environment.gov.au>
Subject: LBP Rec Plan letter
 
Hi Geoff &  

Attached is a signed letter from Minister D'Ambrosio to Minister Frydenberg. 

Please get back to me with any queries. 

Regards, 

 

  Knowledge and Decision Systems | Biodiversity Division
Energy, Environment & Climate Change | Department of Environment, Land, Water & Planning 
Level 2, 8 Nicholson St, East Melbourne, Victoria 3002
T:  | M:  | @delwp.vic.gov.au

www.delwp.vic.gov.au
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From:
To:
Subject: FW: CAM WG13 - 28 March - agenda and papers [SEC=UNCLASSIFIED]
Date: Thursday, 21 December 2017 11:59:43 AM
Attachments: CAM WG13 - Agenda.docx

CAM WG12 - Agreed Record.docx
CAM Policy Paper - Cross-jurisdictional legacy species.docx
Analysis of multijuridictional species export from SPRAT 9Nov2016.xlsx
HYBRID WORKSHOP.DOC
Implementing the CAM in legislation.docx

 
 

From:  
Sent: Wednesday, 22 March 2017 4:22 PM
To: 

Subject: CAM WG13 - 28 March - agenda and papers [SEC=UNCLASSIFIED]
 
Dear Working Group,
 
Please see attached agenda for next Tuesday’s teleconference. It may be a shorter meeting this
time around, so if there’s anything else you’d like to add to the agenda, please feel free to raise
this beforehand or on the day.
 

 The Commonwealth’s multi-jurisdictional species
analysis (export from SPRAT Nov 2016) is attached again for your reference in relation to this
paper; note the filters have been removed which may have ‘hidden’ some of the data in the
version previously circulated.  
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Current Name and SPRAT ID Current Name and SPRAT ID
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Bonn CAMBA

Gymnobelideus leadbeateri Leadbeater's Possum 2-May-15 Not Listed
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From:
To:
Subject: FW: 2017 threatened species nominations under the EPBC Act [SEC=UNCLASSIFIED]
Date: Thursday, 21 December 2017 11:58:44 AM
Attachments:

Summary of nominations.docx
Threatened Species Nomination for Leadbeater"s Possum Final.pdf

From:  
Sent: Monday, 10 April 2017 1:57 PM
To: 

Subject: 2017 threatened species nominations under the EPBC Act [SEC=UNCLASSIFIED]
Dear CAM Working Group colleagues,
In the spirit of consulting on priority setting and sharing information under the Common
Assessment Method, please find below a list of the nominations the Commonwealth has
received in the 2017 call for nominations of threatened species under the Environment
Protection and Biodiversity Conservation Act 1999.

2017 nominations

Victorian endemics
Gymnobelideus leadbeateri (Leadbeater’s possum) – nomination to down-list from CR to

EN
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Seeking your comment
For the 2017 nominations, we would appreciate if you could please provide the following:
For all species for which your jurisdiction is a range state (regardless of whether your jurisdiction
has signed on to the CAM), do you have:

· any comment on the inclusion of the species as a priority for assessment?

s22 - material irrelevant to scope



· a previous nomination/assessment/listing/information on the species? If so would be able
to supply us with this information?

For species which are endemic to your jurisdiction, and your jurisdiction has signed on to the
CAM, do you have:

· a recent CAM-compliant assessment which could be used for a CAM legacy transition
assessment listing?

· the interest/capability/expertise to take the lead on the assessment for the species which
have no existing CAM-compliant assessment (as per item 5.2(a) of the CAM MoU)?

If you could supply us any of the above information by 21 April we will provide it to the TSSC
members to assist with their priority setting discussion at the June TSSC meeting.
Kind regards

Species Information and Policy Section
Protected Species and Communities Branch | Wildlife Heritage and Marine Division
Australian Government Department of the Environment and Energy
GPO Box 787, Canberra ACT 2601

(02) environment.gov.au
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Threatened Species Nomination Form 
for amending the list of threatened species under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

2017 Nomination Period 

Important notes for completing this form 

• Please complete the form as comprehensively as possible by providing a response in each box with an
orange border. It is important for nominations to provide the Committee with the most comprehensive
information available on which to assess a species’ eligibility for listing against the EPBC Act criteria.

 Certain information in this form is required to be provided by the EPBC Regulations 2000
(http://www5.austlii.edu.au/au/legis/cth/consol reg/epabcr2000697/s7.04.html). Nominations that do not
provide the information required by the regulations cannot be provided to the Committee for consideration.
All of the required information is covered by the questions in this nomination form. If information to answer
any of the questions is not available please state this in your response as this is sufficient to meet the
requirements of the regulations.

 Reference all information sources, both in the text and in a reference list at the end of the form.
 The opinion of appropriate scientific experts may be cited as personal communication, with their approval, in

support of your nomination. Please provide the name of the experts, their qualifications and contact details
(including employment in a government agency, if relevant) in the reference list at the end of the form.

• If the species is considered to be affected by climate change, please refer to the guidance for assessing climate
change as a threat to native species at Part G of the Committee’s Guidelines for assessing the conservation
status of native species (Attachment B).

 Identify any confidential material and explain the sensitivity. The information in the nomination (but excluding
any information specifically identified by you to remain confidential) will be made available to the public and
experts for comment. However, your details as nominator will not be released, and will remain confidential.

 The Commonwealth, state and territory governments have agreed to collaborate on national threatened
species assessments using a common assessment method. Your nomination, including your details as
nominator, may be provided to state and territory government agencies as part of this collaboration.

 Figures, tables and maps can be included at the end of the form or provided as separate electronic or hardcopy
documents (referenced as appendices or attachments in your nomination).

 Cross-reference relevant areas of the nomination form where needed.

Note – Further information to help you complete this form is provided at Attachment A. 
If using this form in Microsoft Word, you can jump to this information by Ctrl+clicking the hyperlinks (in blue text). 

The purpose of this form is to provide a nomination to the Threatened Species Scientific Committee (the Committee) 
for assessment of a non-EPBC Act listed species/subspecies for inclusion on the list of threatened species or to 
nominate a listed threatened species/subspecies for reassessment for listing in another category of threat. 

For a non-EPBC Act listed species to be eligible for listing as a threatened species it must be assessed as meeting at 
least one of the five criteria for listing. For a species already listed as threatened under the EPBC Act to be eligible for 
listing in a higher or lower category of threat it must be assessed as meeting the indicative threshold for at least one 
of the five criteria. For example, for a species listed as endangered to be found eligible for listing as critically 
endangered, it must meet the critically endangered indicative thresholds for at least one of the criteria. 

If you are nominating a species for removal from the list please complete the nomination form to delist a species at 
the following link: http://www.environment.gov.au/system/files/pages/d72dfd1a-f0d8-4699-8d43- 
5d95bbb02428/files/nomination-form-delisting.pdf 

Please note that nominations will be considered by the Committee and the Minister for the Environment and Energy 
for inclusion in the Finalised Priority Assessment List for the assessment period commencing 1 October 2017. Not all 
nominations will be prioritised for assessment. 

The Committee recognises that that providing the information required to undertake an assessment of the eligibility 
for listing of a nominated species is demanding. Nominators are encouraged to seek expert advice where appropriate 
to assist in the completion of the nomination form. 
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Leadbeater’s Possum Advisory Group 

In 2013 the Minister for Environment and Climate Change and the Minister for Agriculture and Food Security 
established the Leadbeater’s Possum Advisory Group to develop recommendations to support the recovery of 
Leadbeater’s Possum while maintaining a sustainable timber industry. The Advisory Group was co-convened by 
Zoos Victoria and the Victorian Association of Forest Industries, with representatives from Parks Victoria, 
VicForests and the Leadbeater’s Possum Recovery Team. The focus of the group was to recommend actions 
aimed at managing the near-term risks of decline of the species and medium and longer-term actions focused on 
ensuring the persistence of the species and its co-existence with a sustainable timber industry. In January 2014, 
the Advisory Group presented its recommendations to government. In April 2014, the Victorian government 
committed to fully supporting and implementing all thirteen of the Advisory Group’s recommendations and 
committed $11 million to support implementing them over the following 5 years. There will be detailed 
monitoring and review during this five-year intervention to assess progress and inform adaptive management 
and evaluate the effectiveness of the actions in achieving their intended outcomes.  

Provision of nest boxes to increase den site availability 

The number of suitable den sites in tree hollows has been recognised as a major factor limiting Leadbeater’s 
Possum abundance (Lindenmayer et. al. 1991b), and the use of artificial nest boxes to supplement natural 
hollows has been trialled extensively in all habitats.  

The provision of nest boxes in montane ash forest and sub-alpine woodland is occurring through ‘Project 
Possum’. This project is a collaboration between scientists, Parks Victoria, and the community-based Friends of 
Leadbeater’s Possum. The Friends of Leadbeater’s Possum have raised funds for 200 new nest boxes by asking 
members of the public to “adopt” nest boxes. Extensive trials in all three forest types inhabited by Leadbeater’s 
Possum have confirmed that the species will colonise recycled plastic nest boxes (D. Harley and J. Antrobus 2014 
pers. comm.). Thus far, 130 nest boxes have been installed in Sub-alpine woodland and 110 nest boxes have 
been installed in Montane Ash forest as part of this den supplementation program (D. Harley 2014 pers. comm.). 

Note that the Victorian Government’ Progress Report of December 2016 contains an update on the success of 
the use of nest boxes:  

Project Possum is a partnership between Parks Victoria, Zoos Victoria and the Friends of Leadbeater’s 
Possum where members of the community are supporting Leadbeater’s  Possum conservation.  

Project Possum activity spans sub-alpine woodland and montane ash forest sites across State forest and 
national parks in the Central Highlands. Dedicated volunteers are monitoring nest boxes and transporting 
new nest boxes to strategic locations throughout the Leadbeater’s Possum range. The nest boxes, made 
from long-lasting recycled plastic, support existing colonies in areas of declining natural hollows. During 
the past 12 months, an additional 79 nest boxes were installed in high quality habitat on the Toorongo 
Plateau. This brings the total number of nest boxes to 496 (243 in sub-alpine woodland and 253 in 
montane ash forest).  

Over the same period, 224 nest box inspections and 20 camera trap surveys were completed resulting in 
60 new colonies of Leadbeater’s Possum (49 in parks and reserves and 11 in State forest). There were a 
total of 95 new records, with some colonies detected more than once. Overall, the nest box colonization 
rate is 76% in sub-alpine woodland (excluding sites that were severely burnt in 2009) and 30% in montane 
ash forest. Significantly, the project has now compiled 85 Leadbeater’s Possum records in unburnt sub-
alpine woodland on the Baw Baw Plateau, highlighting the significance of this area for the species. 

Other measures outlined in the Action Statement include strategic fuel breaks, surveys and monitoring, research, 
and greater community involvement and awareness. These are explored in more detail in the document. The 
Committee’s Conservation Advice also summarises revised forestry practices arising from the Action Statement:  

A revised Action Statement under the Victorian Flora and Fauna Guarantee Act 1988 for Leadbeater’s possum 
was approved and released in August 2014 (DEPI, 2014). This Action Statement sets out what is intended to be 
done by the Victorian Government to conserve and manage the species. Action Statements are designed to 
apply for three to five years, after which time they will be reviewed and updated. The Action Statement (DEPI, 
2014) for Leadbeater’s possum notes further specific reductions in harvesting activities relative to Leadbeater’s 
possum ‘potential habitat’ (‘potential habitat = ‘suitable forest’). These include:  



• that all future harvesting activities, including thinning and the construction of new roads, are to be
excluded from the timber harvesting exclusion zone around [verified] colonies* [i.e. 200m radius],

• harvesting activities will be excluded from within 100 m of modelled old growth ash forests,
• protection from harvesting activities for at least 30 per cent of ash forest (approximately 274 ha) to

develop old growth forest,
• additional exclusions with a 200 metre radius (Special Protection Zones) will be established around all

verified records of colony sites from the 15 years prior to February 2014, and all new records once the
record is verified.

• harvesting will be delayed for two years in areas where modelling (Lumsden et al., 2013) predicts a
greater than 0.65 probability of being occupied by Leadbeater’s possum. Should Leadbeater’s possums
be confirmed to occur following, these sites will be confirmed sites and zoned as Special Protection
Zones.

* colonies are required to be verified to a standard developed by DEPI.

These reductions in harvesting activities are expected to reduce the impact of harvesting beyond 2014, however 
estimates of the level of reduction relative to the baselines of the above analyses are not quantifiable.  

Two changes to VicForests’ practices, taken from their website, are summarised below. More detail about these 
is available in VicForests’ handbook. 

Pre-harvest surveys 

VicForests has commenced a program of preharvest surveys using heat-and-motion detection infrared cameras 
to look for Leadbeater’s Possum colonies in targeted high priority areas planned for timber harvesting. These 
surveys have been designed to reduce the potential risk of harvesting an area that may be occupied by a 
Leadbeater’s Possum colony and to complement existing measures in place to protect the species habitat. Since 
early 2016, 19 areas planned for harvest (coupes) have been surveyed for the presence of  the species, with 21 
new Leadbeater’s Possum colonies detected. Coupes planned for harvest that are most likely to provide habitat 
for Leadbeater’s Possum are selected for pre-harvest survey based on criteria such as:  

• proximity of known Leadbeater’s Possum colonies to a planned coupe

• proximity of planned coupes to known hotspots of Leadbeater’s Possum colonies, and

• presence of high quality Leadbeater’s Possum habitat within or adjacent to the coupe. The specific survey site
location within the selected coupe is then determined by ecological consultants who select the areas expected to
have the highest probability of containing Leadbeater’s Possum. Where pre-harvest surveys find a new
Leadbeater’s Possum colony, a 200 metre radius (12.6 hectare) timber harvest exclusion zone is created to
protect the colony from any operational activities associated with timber harvesting. A colony sighting is not the
only management approach for the protection of Leadbeater’s Possum at the coupe level. In addition to pre-
harvest surveys using infrared cameras, every coupe is also visually surveyed on the ground prior to timber
harvesting. If an area meets specific criteria for high-quality Leadbeater’s Possum habitat, as outlined in the
species’ Action Statement, it is also excluded from timber harvesting.

Regrowth Retention Harvesting 

Regrowth Retention Harvesting is a method of harvesting that increases the amount of forest retained within the 
area being harvested. 

This means additional areas for a range of values such as the protection of habitat for species like the 
Leadbeater's Possum, promoting the development of older forest structures within the harvested landscape and 
improving connectivity. 

It is an alternative to traditional clearfell harvesting methods that aims to match natural disturbances as well as 
protect biodiversity values. 

VicForests is using retention harvesting to retain a larger proportion of forest surrounding areas harvested for 
timber harvesting - see photo right. 

These retained areas will be left to mature and can provide both current and future habitat for a range of species 
found in our forests. 

Retention harvesting is designed to work in conjunction with Victoria’s extensive National Park and reserve 
system to promote older forest and habitat connectivity across the areas of State Forest landscape. 



Retention will replace traditional clearfell harvesting methods in 50 per cent of the area harvested across the 
Leadbeater’s Possum range and is one of the key recommendations announced by the Leadbeater’s Possum 
Advisory Group. 

The key criteria of retention harvesting operations that differ from traditional clearfell methods are retained 
unharvested forest, ensuring the influence of retained areas is greater than 50 per cent of the area harvested 
and the protection of old growth structures and other ecological values. 

More than 50 per cent of the area harvested must be within one tree length (or 60 metres in Ash forest of 
retained habitat) for the operation to be considered retention harvesting. The retained habitat must be more 
than 50 years old. 

This area of influence (one tree length from the retained forest) plays an important role in encouraging the 
return of local biodiversity to the area after harvesting by influencing light, temperature, seed fall and forest 
structure.  

The age of the retained trees is also important as one of the goals of retention harvesting is to develop future 
older forest and old growth characteristics in these forests. 

Regrowth Retention Harvesting is the newest harvesting method to be adopted by VicForests for ash forest types 
and is currently being used in up to 50% of the harvesting operations in ash forest within the Leadbeater's 
Possum range. 

When planning retention harvesting operations, VicForests staff not only focus on timber production but also 
consider biodiversity values and ecological outcomes. 

Forest values are not distributed equally across the landscape and the areas identified for retention are unique to 
each operation. 

Some of the factors considered when deciding how and where to retain areas include presence of large old trees, 
threatened species habitat, operational factors including safety, practicality and likely success of regeneration 
and social factors including the aesthetics of the harvested area. 

Regrowth Retention harvest site in Central Highlands in this case showing a retained island, linear retention 
along a community walking track, increase hydrology protection and retained scattered Messmate and Grey Gum 
habitat trees. 





Supporting evidence 

The lack of accurate population estimates for the Leadbeater’s Possum is also identified in the Commonwealth’s 
Draft National Recovery Plan for the species, published February 2016, which states, “There is no precise and 
robust estimate of the total population size for Leadbeater’s possum”, and recommends “Further investigations 
should be undertaken to provide a robust and reliable estimate of current total population size.”  

Evidence that has emerged since the Conservation Advice casts doubt on the reliability of the conclusions 
reached by the Committee on the decline of area of occupancy, extent of occurrence and quality of habitat. 

With respect to its finding under A2(c), the Committee said: 

The Committee considers that predicted suitable habitat is more closely aligned with the possum’s area 
of occupancy. Decline in this area is a more accurate measure of likely decline in Leadbeater’s possum. 
The IUCN (2014) note that area of occupancy is included in the criteria in addition to extent of occurrence 
because it helps to identify those species that are habitat specialists (such as Leadbeater’s possum) and 
these species are considered to have an increased risk of extinction. It also notes that area of occupancy 
can be a useful proxy for population size because there is generally a positive correlation between area 
of occupancy and population size. Given this, the Committee considers that decline in the predicted 
suitable habitat is a closer approximation to decline in population size than is ‘suitable forest’ or extent 
of occurrence.  

In this instance, where there are different decline rates for these two measures, the Committee considers 
predicted suitable habitat to be a closer representation to decline in Leadbeater’s possum over this time 
period. The Committee therefore considers that the decline of 81–83 per cent is a closer representation 
to decline in population size of Leadbeater’s possum over this time period, which it considers to be very 
severe.  

However, this conclusion was predicated on a narrow interpretation of what constitutes “suitable habitat” for 
the Leadbeater’s Possum, which is challenged by recent survey results in recent years. 

For example, the Conservation Advice stated, “Leadbeater’s possums do not occur on burned sites, including 
those subject to low and moderate severity fire, clearfell logged, or regenerated montane ash forest where 
hollow-bearing trees are largely absent (Lindenmayer et al., pers. comm., 2014a) until required conditions have 
returned.”  

However, the Victorian Government’s Progress Report in December 2016, Supporting the Recovery of the 
Leadbeater’s Possum, states: 

Leadbeater’s Possums were recorded in all forest age classes that were sampled, including 1939 regrowth, 
timber harvesting regrowth and regrowth from the 1983 fires.  Detailed habitat assessments have been 
undertaken at 289 sampling sites, recording key habitat features such as the number and type of hollow-bearing 
trees and the density of the mid-storey layer. This information will be used to investigate which are the most 
important habitat features influencing where the species occurs, and to predict across the species range where 
they are most likely to be found. A detailed report on the findings from the second year of surveys will be 
released early in 2017.  

The report referred to is yet to be published, and should be considered by the Committee if it proceeds with a 
reassessment of this listing.  

The wider habitat range of the possum observed from these surveys coincides with a much higher rate of 
observation. The Progress Report states: 

As at 30 September 2016, 354 new Leadbeater’s Possum colonies have been located since the program 
commenced in July 2014, consisting of:  



270 colonies in State forest: 
• 158 found through DELWP surveys
• 21 found through VicForests pre-harvest surveys
• 79 from reports by members of the community in State forest
• 12 through Project Possum, a partnership between Parks Victoria, Zoos Victoria and the Friends of
Leadbeater’s Possum.

84 colonies in national parks and reserves: 
• 1 from a report by a member of the community
• 83 through Project Possum.

Since then there have been many more colonies identified and protected, all of them in state forest. According 
to Vicforests’ website, as at 28 March 2017, there were 599 known colonies protected, 444 of which had been 
identified since 2014 (and 362 of those in state forest). 

The Victorian Department of Environment’s interactive map of Leadbeater’s Possum habitat shows the 
distribution of pre-2014 colony sightings and those since, overlayed against the surrounding timber harvesting 
exclusion zones, areas where there is a modelled high probability of occupancy by Leadbeater’s Possum, areas 
where DELWP has undertaken targeted surveys, as well as VicForests’ Timber Release Plan. 

Existing (verified) records (1998-2014) 



New (verified) colonies (post February 2014) 

Source: Victorian Government interactive Leadbeater’s Possum map http://lbp.cerdi.edu.au/possum map.php 

The increasing detection rates for Leadbeater’s Possum colonies, particularly those in regrowth forest, suggest 
that the population of the possum is not in severe decline as originally assumed, that the habitat and home 
range assumptions used to arrive at the critically endangered listing are overly conservative.  

As recent surveys have largely targeted state forests zoned for timber production, it is likely that a systematic 
survey program covering state forests, national parks and reserves would continue to discover new possum 
colonies across all land tenures. 

The Committee’s Conservation Advice also relied on research that underestimated the success of nest boxes 
and artificial hollows in supporting the conservation of the Leadbeater’s Possum and increasing its suitable 
habitat range.  

The nomination to the Committee downplayed the potential of these supplementary hollows, stating: 

“The use of artificial nest boxes to supplement natural hollows has been trialled extensively in montane 
ash forest with limited success (Lindenmayer et al., 2003, 2009). In 1998, the use of artificial nest boxes 
by arboreal marsupials including Leadbeater's Possum was investigated in the Central Highlands 
(Lindenmayer et al. 2003a). There were only low rates of occupancy by Leadbeater's Possum, possibly 
due to differences in vegetation structure or because natural hollows are generally located substantially 
higher in montane ash forest than the heights at which nest boxes were installed (Smith & Lindenmayer 
1988; Harley 2006). There was also a high rate of nest box loss due to falling branches (Lindenmayer et 
al. 2009). This should only be viewed as an interim measure (with serious limitations) to offset the 
collapse of existing large old trees and until replacement hollows develop in regenerating forests.   

Professor David Lindenmayer has repeatedly stated nest boxes don’t work, citing his study. In 2013, for 
example, he told ABC Radio, “A 10-year study showed that Leadbeater's possum doesn't use nest boxes.” 

However, the results of Project Possum initiative have shown the use of nest boxes has been far more successful 



than previously understood. The Progress Report states: 

Project Possum activity spans sub-alpine woodland and montane ash forest sites across State forest and 
national parks in the Central Highlands. Dedicated volunteers are monitoring nest boxes and 
transporting new nest boxes to strategic locations throughout the Leadbeater’s Possum range. The nest 
boxes, made from long-lasting recycled plastic, support existing colonies in areas of declining natural 
hollows. During the past 12 months, an additional 79 nest boxes were installed in high quality habitat on 
the Toorongo Plateau. This brings the total number of nest boxes to 496 (243 in sub-alpine woodland 
and 253 in montane ash forest).  

Over the same period, 224 nest box inspections and 20 camera trap surveys were completed resulting in 
60 new colonies of Leadbeater’s Possum (49 in parks and reserves and 11 in State forest). There were a 
total of 95 new records, with some colonies detected more than once. Overall, the nest box colonization 
rate is 76% in sub-alpine woodland (excluding sites that were severely burnt in 2009) and 30% in 
montane ash forest. Significantly, the project has now compiled 85 Leadbeater’s Possum records in 
unburnt sub-alpine woodland on the Baw Baw Plateau, highlighting the significance of this area for the 
species. 

These findings suggest that the use of nest boxes has the potential to mitigate against future habitat loss, and 
to increase the potential suitable habitat of the species. According to the Leadbeater's Possum Implementation 
Plan 2016 – 17, Artificial Hollows project #10.2 demonstrates that the possums find and use artificially created 
hollows in ash trees at a high rate of occupancy. Individual hollows were developed at 18 different sites.  16 of 
the 18 sites (88%) had use of hollows by Leadbeater's Possums.  Repeated checks of these artificially created 
hollows results in continued use of hollows by possums (LBPAG project data).  

The new evidence outlined above should also be taken into consideration in reassessing the Committee’s 
conclusions regarding A3, pertaining to future habitat loss and projected population reduction. With respect to 
A3, the Committee stated in its Conservation advice: 

Losses from predicted harvesting (with different harvesting rates) and a 63 per cent loss of quality to the 
remaining unharvested habitat /forest, as a result of a decline from 4 hollow-bearing trees per hectare 
to 1.5 hollow-bearing trees per hectare in 2035 (Lindenmayer et al., pers. comm., 2014a), are deducted 
sequentially (to prevent double counting of loss). This area also has the potential to be lost to fire in the 
18 year period to 2031, although the quantities of loss are speculative. Given fire history of the region, 
various potential losses from fire have been included, noting these include loss scenarios less than those 
of Lumsden et al. (2013) and over a longer time period, and are therefore relatively conservative. As the 
analysis provides for outcomes from a range of scenarios, including no fire, they do not include the 
quantitative probability of fire occurring within this time period. The results indicate that should fire 
damage 50 per cent of area by 2031, overall loss will be greater than 80 per cent, regardless of the 
various predicted harvest rates or the original baselines used (predicted occupied habitat or ‘suitable 
forest’). This loss is considered to be very substantial. Under the maximum predicted harvest rates the 
loss is very substantial if fire only damages 35 per cent of habitat to 2031. 

A revised Action Statement under the Victorian Flora and Fauna Guarantee Act 1988 for Leadbeater’s 
possum was approved and released in August 2014 (DEPI, 2014). This Action Statement sets out what is 
intended to be done by the Victorian Government to conserve and manage the species. Action 
Statements are designed to apply for three to five years, after which time they will be reviewed and 
updated. The Action Statement (DEPI, 2014) for Leadbeater’s possum notes further specific reductions in 
harvesting activities relative to Leadbeater’s possum ‘potential habitat’ (‘potential habitat = ‘suitable 
forest’). These include:  
• that all future harvesting activities, including thinning and the construction of new roads, are to be

excluded from the timber harvesting exclusion zone around [verified] colonies* [i.e. 200m radius],
• harvesting activities will be excluded from within 100 m of modelled old growth ash forests,
• protection from harvesting activities for at least 30 per cent of ash forest (approximately 274 ha) to

develop old growth forest,
• additional exclusions with a 200 metre radius (Special Protection Zones) will be established around

all verified records of colony sites from the 15 years prior to February 2014, and all new records once
the record is verified.

• harvesting will be delayed for two years in areas where modelling (Lumsden et al., 2013) predicts a
greater than 0.65 probability of being occupied by Leadbeater’s possum. Should Leadbeater’s
possums be confirmed to occur following surveys [presumably undertaken across these areas within



the two year timeframe?], these sites will be confirmed sites and zoned as Special Protection Zones.  
* colonies are required to be verified to a standard developed by DEPI.

These reductions in harvesting activities are expected to reduce the impact of harvesting beyond 2014, 
however estimates of the level of reduction relative to the baselines of the above analyses are not 
quantifiable.   

Notably, under the Committee’s assessment is that the critically endangered threshold is only reached if, in the 
event of a 35 per cent fire, habitat loss from harvesting activities is at the maximum predicted levels. There is 
substantially more information available now about the impact Vicforests’ changed practices arising from the 
2014 Action Statement.  The Progress Report states: 

All new colonies located in State forest were immediately protected by a 200 metre radius (12.6 hectare) 
timber harvesting exclusion zone, resulting in an additional 2,983 hectares reserved to protect 
Leadbeater’s Possums.  

Since then there have been a further 92 colonies protected in state forest, so the area reserved would be much 
higher. 

Other changes that should be considered in a reassessment of A3 include VicForests’ pre-harvest surveys and 
regrowth retention harvesting, which are outlined in the Threat Abatement section of this nomination. These 
measures have resulted in increasing the amount of forest retained within the area being harvested. These 
retained areas will be left to mature and can provide both current and future habitat for a range of species 
found in our forests. The impact of these measures on the projections about habitat availability should be 
examined by the Committee. 

Conclusion 
It is the contention of this nomination that new evidence since the 2015 listing provide sufficient grounds for the 
Committee to include this in its Proposed Priority Assessment List to the Minister, as it establishes that that the 
2015 listing could have been based on inaccurate and incomplete information. A reassessment would allow an 
opportunity for further evidence to be collated between now and the assessment period.   
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NAME OF NOMINATED SPECIES/SUBSPECIES <back> 
You may nominate a native species or subspecies for listing under the EPBC Act. If the taxon you wish to nominate is not a 
species or subspecies (e.g. a family, race, variation or hybrid) please contact the Director of the Species Information and 
Policy Section, on (02) 6274 2535 for further guidance. 

For the purposes of this form, subspecies are hereafter referred to as ‘species’. 

You may wish to search the current list of threatened species in the department’s Species Profile and Threats Database, 
here: www.environment.gov.au/cgi-bin/sprat/public/sprat.pl 

You can also find a full list of fauna and flora that are listed as threatened under the EPBC Act, here: 

www.environment.gov.au/cgi-bin/sprat/public/publicthreatenedlist.pl?wanted=fauna 
www.environment.gov.au/cgi-bin/sprat/public/publicthreatenedlist.pl?wanted=flora 

 

You will find a list of species assessed as ineligible for listing here: 

www.environment.gov.au/biodiversity/threatened/unsuccessful-species.html 

CURRENT LISTING CATEGORY <back > 
Please specify the EPBC Act listing category in which the species is listed: 
• Extinct 
• Extinct in the Wild 
• Critically Endangered 
• Endangered 
• Vulnerable 
• Conservation Dependent. 

For more information about these categories, see Attachment B, 

You can search for the current status of threatened species in the department’s Species Profile and Threats Database, here: 
www.environment.gov.au/cgi-bin/sprat/public/sprat.pl 

REASONS FOR THE NOMINATION TO TRANSFER TO ANOTHER CATEGORY <back 
Please specify the reason for the nomination to transfer to another category. 
• Genuine. The change in category is the result of a genuine status change that has taken place since the previous 

assessment. For example, the change is due to an increase in the rate of decline, a decrease in population or range size 
or habitat, or declines in these for the first time (owing to increasing/new threats). 

• Knowledge. The change in category is the result of new knowledge, e.g. owing to new or newly synthesized 
information about the status of the taxon (e.g. better estimates for population size, range size or rate of decline). 

• Taxonomy. The new category is different from the previous owing to a taxonomic change 
adopted during the period since the previous assessment. Such changes include: 

• newly split (the taxon is newly elevated to species level) 
• newly described (the taxon is newly described as a species) 
• newly lumped (the taxon is recognized following lumping of two previously recognized taxa) 
• no longer valid/recognised (either the taxon is no longer valid e.g. because it is now considered to be a hybrid 

or variant, form or subspecies of another species, or the Red List Guidelines 11 previously recognized taxon 
differs from a currently recognized one as a result of a split or lump). 

• Mistake. The previous category was applied in error. 
• Other. The change in category is the result of other reasons not easily covered by the above, and/or requires further 

explanation. Examples include change in assessor’s attitude to risk and uncertainty (as defined in section 3.2.3) and 
changes in this guidelines document. 

 
INITIAL LISTING <back> 
Information on the reasons for the initial listing may be available in the original listing for the species. You can search for the 
listing and conservation advice for threatened species in the department’s Species Profile and Threats Database, here: 
www.environment.gov.au/cgi-bin/sprat/public/sprat.pl 

If there is insufficient information to provide details as to the reasons for the original listing please state this. 
 

TAXONOMY <back> 

• What are the currently accepted scientific and common name(s) for the species (include Indigenous names, where 
known)? Note any other scientific names that have been used recently. Note the species’ authority and the taxonomic 

Attachment A: Further information on completing this form <back to top> 
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group to which the species belongs (Family name is sufficient for plants; both Order and Family name are required for 
invertebrates). 

• Is the species known to hybridise with other species? Describe any cross-breeding with other species in the wild, 
indicating how frequently and where this occurs. 

 
THREATS <back> 
For each threat, describe: 

a. whether the threats are actual or potential ; 
b. how and where it impacts on this species; 
c. what its effect has been so far (indicate whether it is known or suspected; present supporting 

information/research; does it only affect certain populations); 
d. what is its expected effect in the future (is there supporting research/information; is the threat only suspected; 

does it only affect certain populations); 
e. what is the relative importance or magnitude of the threat to the species. 

 
If subject to natural catastrophic events, i.e. events with a low predictability that are likely to severely affect the species, 
identify the type of event, explain its likely impact and indicate the likelihood of it occurring (e.g. a drought/cyclone in the 
area every 100 years). 
Identify and explain any additional biological characteristics particular to the species that are threatening to its survival (e.g. 
low genetic diversity). 

 
THREAT ABATEMENT <back> 

• Describe how threats are or could be abated. 
• Identify who is undertaking these activities and how successful the activities have been to date. 
• Describe any mitigation measures or approaches that have been developed specifically for the species at identified 

locations. Identify who is undertaking these activities and how successful the activities have been to date. 
• For species nominated as extinct in the wild, provide details of the locations in which the species occurs in captivity and 

the level of human intervention required to sustain the species. 
 

DISTRIBUTION <back> 

• If the species occurs only within the Australian jurisdiction: 
- Describe the species’ current distribution within Australia (including external territories if relevant). 
- Provide a map, if available, indicating latitude, longitude, map datum and location names. 

• If the species also occurs outside of the Australian jurisdiction: 
- Include information on the species' geographic distribution within and outside Australia. 
- What percentage of the global population occurs in Australia, and what is its significance? 
- Is the Australian population distinct, geographically isolated, or does part or all of the population migrate 

into/out of Australia’s jurisdiction? 
- Explain the relationship between the Australian population and the global population. 
- Do global threats affect the Australian population? 

• Give locations of other populations, e.g. captive/propagated populations, populations recently re-introduced to the 
wild, and sites for proposed population re-introductions. Note if these sites have been identified in recovery plans. 
Provide latitude, longitude, map datum and location name, where available, in an attached table. 

- For fauna species only – give details of the species’ home ranges/territories. Describe any relevant daily and 
seasonal pattern of movement for the species, or other irregular patterns of movement, including relevant 
arrival/departure dates if migratory. 

• Does the species occur within an EPBC Act listed ecological community? You will find a list of EPBC Act listed ecological 
communities here: www.environment.gov.au/cgi-bin/sprat/public/publiclookupcommunities.pl 

 

21. BIOLOGY/ECOLOGY <back > 

• Life Cycle: Provide detail on the age at sexual maturity, average life expectancy, natural mortality rates, and generation 
length 

- "Generation length" is defined as the average age of parents of the current cohort (i.e. newborn individuals in 
the population). Generation length therefore reflects the turnover rate of breeding individuals in a population. 
Generation length is greater than the age at first breeding and less than the age of the oldest breeding 
individual, except in species that breed only once. Where generation length varies under threat, the more 
natural, i.e. pre-disturbance, generation length should be used. It is often calculated as =(longevity + age at 
maturity)/2. Provide details of the methods used to calculate the generation length. 
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• Reproduction: Provide detail on the reproductive requirements of this species. 
- Flora: When does the species flower and set fruit? What conditions are needed for this? What is the pollinating 

and seed dispersal mechanisms? If the species is capable of vegetative reproduction, include a description of 
how this occurs, the conditions needed and when. Does the species require a disturbance regime (e.g. fire, 
cleared ground) in order to reproduce? 

- Fauna: provide an overview of the species' breeding system and breeding success, including: when it breeds; 
what conditions are needed for breeding; whether there are any breeding behaviours that may make it 
vulnerable to a threatening process? 

• Habitat 
- Provide information on aspect, topography, substrate, climate, forest type, associated species, sympatric 

species and anything else that is relevant to the species’ habitat. 
- Explain how habitats are used (e.g. breeding, feeding, roosting, dispersing, basking, etc.) 
- Does the species use refuge habitat (e.g. in times of fire, drought or flood)? Describe this habitat. 

• For fauna: 
- Feeding : Summarise the species’ feeding behaviours, diet, and the timing/seasonality associated with these. 

Include any behaviour that may make the species vulnerable to a threatening process. 
- Movement: provide information on daily and seasonal movement patterns. 

 
26 CONSERVATION PROGRAM <back> 
Note that according to the EPBC Act a fish includes all species of bony fish, sharks, rays, crustaceans, molluscs and other 
marine organisms, but does not include marine mammals or marine reptiles. 

 
A species that has a specific conservation program, the cessation of which would result in the species becoming vulnerable, 
endangered or critically endangered, may be eligible for listing as conservation dependent. 

 
Please provide information such as: 
Details of the program, its publication and/or availability for viewing 
• Who implements the program? 
• What is the length of the program, date of termination, or is it perpetual? 
• Is it a single program or a combination of programs and/or actions, and if so, provide details. 
• Does the program manage the entire range of the species, or part? 
• If part, to what extent does this prevent the entire species from being eligible for listing as as vulnerable, endangered or 

critically endangered. 
• What is the estimated probability of decline to vulnerable, endangered or critically endangered for the species if the 

program ceases. 
• Does the program address all known threats to the species that would otherwise cause the species to become 

vulnerable, endangered or critically endangered? 
 

Note: If eligible as conservation dependent based on a specific conservation program (Section 179 (6)(a)), the species cannot 
also be found to be eligible as vulnerable, endangered or critically endangered. 

 
27 FISH MANAGEMENT PLANS <back > 

• Provide details of the management plan, its publication and/or availability for viewing. 
• Who implements the management plan? 
• What is the length of the management plan, date of termination, or is it perpetual? 
• Is it a single management plan or a combination of plans, and if so, provide details. 
• Does the management plan manage the entire range of the species, or part? 
• Provide details of the management actions that stop the species’ decline, and support its recovery so that its chances of 

long term survival in nature are maximised? Note that only legislated actions (in force under law) can be considered in 
this criterion. 

• What is the projected recovery under the plan (population numbers, percentage of virgin biomass) and in what 
timeframe? 

• Is there an estimation of likelihood of recovery under the plan within the timeframe provided (e.g., % chance of 
recovery to the identified level)? 

 
Note: If a fish is found eligible as conservation dependent based on a management plan (Section 179 (6)(b)), the species is 
not necessarily ineligible as vulnerable, endangered or critically endangered. 
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28 MANAGEMENT PLAN LEGISLATIVE BASIS <back> 

• Is the plan in its entirety legislated? 
- If yes, provide details of the legislation. 
- if no, are specific actions within it legislated? Note, only these actions can be considered in meeting this 

criterion. Provide specific details of the legislated actions and explain to what extent the plan is not in force 
under law. To what extent do these management actions provide for the entire species? 

 
35. DECLARATION <back > 
In signing this nomination form, you agree to grant the Commonwealth of Australia (as represented by the Department of 
the Environment and Energy) a perpetual, non-exclusive, worldwide, royalty-free licence to use, reproduce, publish, 
communicate and distribute information described in the nomination form (i.e. information you have provided that is not 
referenced to other sources), but excluding any information specifically requested by you to remain confidential, in the 
Department’s websites and publications and to promote those web sites and publications in any medium. 

As nominator your details are automatically subject to the provisions of the Privacy Act 1988 and will not be divulged to 
third parties. The Commonwealth, state and territory governments have agreed to collaborate on national threatened 
species assessments using a common assessment method. Your nomination, including your details as nominator, may be 
provided to state and territory government agencies as part of this collaboration. 

If you subsequently agree to be cited as the author of specific, cited information, you will be acknowledged in all 
publications and websites in which that information appears, in a manner consistent with the Style Manual for Authors, 
Editors and Printers (latest edition). 
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Part C: Eligibility for listing species in the extinct, extinct in the wild, or conservation 
dependent categories under the Environment Protection and Biodiversity 
Conservation Act 1999 

 
For section 179 of the EPBC Act (which provides general eligibility for inclusion in a category of the list of 
threatened species), a native species is eligible for inclusion in the extinct, extinct in the wild or conservation 
dependant category, if it meets the criteria for listing in that category as defined in the EPBC Act. 

 
Extinct (section 179(1)) 

A native species is eligible to be included in the extinct category at a particular time if, at that time, there is 
no reasonable doubt that the last member of the species has died. 

The EPBC Act uses the same eligibility criteria for listing in the extinct category as the IUCN Red List and the 
Committee refer to the guidelines for applying the category in the Guidelines for Using the IUCN Red List 
Categories and Criteria. 

The Committee uses an evidentiary approach and considers each taxon on a case-by-case basis to assess 
its eligibility for inclusion in the extinct category. Taxa that are listed as extinct under are not considered 
Matters of National Environmental Significance under the EPBC Act and are afforded no protection under the 
EPBC Act. If an extinct species is rediscovered in nature and considered to be extant, it is offered no 
protection under the EPBC Act until it is transferred from the extinct category, this process could have 
implications for the protection of the taxon. The Committee needs to be confident that there is no reasonable 
possibility that the taxon may still be extant in recommending listing as extinct. 

 
Extinct in the wild (section 179(2)) 

 
A native species is eligible to be included in the extinct in the wild category at a particular time if, at that 

time: 
(a) it is known only to survive in cultivation, in captivity or as a naturalised population well outside its 

past range; or 
(b) it has not been recorded in its known and/or expected habitat, at appropriate seasons, anywhere 

in its past range, despite exhaustive surveys over a time frame appropriate to its life cycle and 
form. 

 
The Committee uses an evidentiary approach and considers each taxon on a case-by-case basis to assess 
its eligibility for inclusion in the extinct in the wild category. The Committee refer to the guidelines for applying 
the category in the Guidelines for Using the IUCN Red List Categories and Criteria. 

 

Conservation dependent (section 197(6)) 
 
A native species is eligible to be included in the conservation dependent category at a particular time if, at 
that time: 

(a) the species is the focus of a specific conservation program the cessation of which would result in 
the species becoming vulnerable, endangered or critically endangered; or 

(b) the following subparagraphs are satisfied: 
(i) the species is a species of fish; 
(ii) the species is the focus of a plan of management that provides for management actions 

necessary to stop the decline of, and support the recovery of, the species so that its chances 
of long term survival in nature are maximised; 

(iii) the plan of management is in force under a law of the Commonwealth or of a State or 
Territory; 

(iv) cessation of the plan of management would adversely affect the conservation status of 
the species. 
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Part D: Calculating Area of Occupancy (AOO) and Extent of Occurrence (EOO) 
Extent of occurrence 

Extent of occurrence is defined as the area contained within the shortest continuous imaginary boundary 
which can be drawn to encompass all the known, inferred or projected sites of present occurrence of a taxon, 
excluding cases of vagrancy (see Figure 1). This measure may exclude discontinuities or disjunctions within 
the overall distributions of taxa (e.g. large areas of obviously unsuitable habitat, see 'area of occupancy' 
below). However, such exclusions are not recommended for reasons detailed by IUCN (2016, section 4.9). 
Extent of occurrence can often be measured by a minimum convex polygon (the smallest polygon in which 
no internal angle exceeds 180 degrees and which contains all the sites of occurrence). 

Area of occupancy 

Area of occupancy is defined as the area within its 'extent of occurrence' (see above) which is occupied by a 
taxon, excluding cases of vagrancy. The measure reflects the fact that a taxon will not usually occur 
throughout the area of its extent of occurrence, which may contain unsuitable or unoccupied habitats. In 
some cases (e.g. irreplaceable colonial nesting sites, crucial feeding sites for migratory taxa) the area of 
occupancy is the smallest area essential at any stage to the survival of existing populations of a taxon. The 
size of the area of occupancy will be a function of the scale at which it is measured, and should be at a scale 
appropriate to relevant biological aspects of the taxon, the nature of threats and the available data. To avoid 
inconsistencies and bias in assessments caused by estimating area of occupancy at different scales, IUCN 
(2016) recommends standardization of estimates by applying a 2 x 2 km grid to occurrence data. IUCN 
(2016) give guidance on how standardization should be done, although conversion between different scales 
is difficult because different types of taxa have different scale-area relationships. 

 
 

 
Figure 1. Two examples of the distinction 
between extent of occurrence and area of 
occupancy. (A) is the spatial distribution 
of known, inferred or projected sites of 
present occurrence. (B) shows one 
possible boundary to the extent of 
occurrence, which is the measured area 
within this boundary. (C) shows one 
measure of area of occupancy which can 
be achieved by the sum of the occupied 2 
x 2 km grid squares 
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Part E: Data Deficient species 
Section 178 of the EPBC Act identifies the categories under which species assessed can be and found 
eligible for listing. Unlike the categories for listing under the International Union for Conservation of Nature 
(IUCN) Red List, the EPBC Act does not provide for formal listing in a data deficient category. Species 
assessed by the Threatened Species Scientific Committee where insufficient data (evidence) are available to 
allow the taxon to be placed in a category against the criteria for listing are found ineligible and a 
recommendation is made to the Minister to not include the species in any category under the EPBC Act. For 
reasons of transparency and to inform future research, the Threatened Species Scientific Committee 
publishes the names of those species found to be data deficient. As data deficient is not a listing category 
under the EPBC Act, this has no statutory implications and the species is not considered to be listed under 
the EPBC Act. 

Acknowledging that the species is data deficient does not imply that the taxon is not threatened. 

Examples of species that could be assessed and found to be data efficient included wide ranging 
species where information is only available on impacts and populations across part of their range. In 
some such cases, the available information cannot easily be extrapolated across the entire range and 
therefore it is hard to determine whether a decline in one part of the range represents trends across the 
whole range. Without information across the national extent of the species justification for listing against 
the criteria is therefore difficult to determine. 

As noted above a taxon cannot be assigned to a data deficient category under the EPBC Act. Under 
IUCN Red List, a taxon can be assigned data deficient where a taxon ‘is known, but there is no direct or 
indirect information about its current status or possible threats’. ‘If the data is so uncertain that both 
least concern and critically endangered are plausible categories, the taxon can be assigned as data 
deficient’. 

 
Part F: Thresholds for assessing commercially harvested marine fish 
When considering thresholds for assessing commercially harvested marine fish, the Committee refers to the 
Commonwealth Government Harvest Strategy Policy. This policy defines declines of up to 60% (from pre- 
fishing biomass levels) as acceptable for commercially harvested fish species where depletion is a managed 
outcome. Variations in the extent of acceptable decline depend on the biology of the individual species. The 
Committee is informed, but not bound, by a series of limit and target biological reference trigger points 
(commonly referred to as Blim and Btarg) provided in the policy for management intervention for species that 
decline below 60% of their pre-fishing biomass. These interventions include listing assessments. 

 
Part G: Guidance for assessing climate change as a threat to native species 

Anthropogenic climate change is occurring at an unprecedented rate and is likely to place greater climate 
stresses on species than has occurred for many thousands of years. Many species are affected by climate 
change and respond in a range of ways. Species will respond to these stresses in a range of ways: they may 
remain in areas where they are able to tolerate or adapt to conditions; move to more suitable habitats where 
possible; or die out. Despite the widespread effects of climate change, without detail specific to the species 
under consideration and without some ability to quantify its likely effects, it is difficult to incorporate the threat 
into the assessment of the species. 

Refer to the Guidelines for Using the IUCN Red List Categories and Criteria (IUCN 2016) for explanation of 
key factors for determining whether the threat posed by climate change has had, is having, or will be 
important to the nominated species’ across the entirety of the national extent of the species range and will 
increase the species’ vulnerability to extinction in the immediate to medium term future (i.e. 10 to 50 
years).When considering if climate change is a threat to a species, some key factors to consider when 
determining eligibility against the criteria include time horizons for the impact, number of locations and the 
impact of climate change and using bioclimatic models. 
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A species’ vulnerability to climate change will depend on a combination of biological traits, generation length, 
microhabitat use and behaviour, as well as its degree of exposure to climate change. 
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If climate change is an important threat to the nominated species provide referenced information on 
exactly how climate change might significantly increase the nominated species’ vulnerability to extinction. 

 
Please cite the climate change references that you use to argue for significant climate change impact 
across the national extent of the nominated species over the immediate to medium term timeframe (i.e. 10 
to 50 yrs). The impact of the relevant timeframe should be linked to the generation length of the species. 
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Hi  
  
I was just wondering – have you done any sampling for possums using the new techniques in ANU sites where
they haven’t been recorded? It occurs to me that it would be a good way of evaluating the ANU
occupancy/suitability models. 
  
I’m just going over comments from one of our TSSC members on my rough draft of the past decline criterion. I
hope I can pass it on to you relatively soon (if you want to see it). 
  

 and I are having a phone meeting with  about our cooperation on
the assessment on Wednesday. I presume it’ll just be free exchange of drafts/comments but I guess we’ll wait
and see. 
  
Cheers, 

 
  
****************************************************************

 
Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
**************************************************************** 
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From: @delwp.vic.gov.au
To:
Cc: @delwp.vic.gov.au
Subject: LBP survey proposal for DoEE
Date: Friday, 5 May 2017 10:52:45 AM
Attachments: ATT00001.gif

ATT00002.gif
ATT00003.gif
ATT00004.gif
ATT00005.gif
LBP ARI additional surveys for DotE May 2017.docx

H  

Please find proposal for further LBP surveys attached. 

For discussion this afternoon. 

Regards, 

 

 | Knowledge and Decision Systems | Biodiversity Division
Energy, Environment & Climate Change | Department of Environment, Land, Water & Planning 
Level 2, 8 Nicholson St, East Melbourne, Victoria 3002
T: 03 9637  | M:  | E: @delwp.vic.gov.au

www.delwp.vic.gov.au
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Additional survey requirements for Leadbeater's Possum relevant to a reassessment of 

conservation status and improved understanding of distribution and habitat requirements 

 ARI, DELWP, 3/5/2017 

 

Background 

In the past 3 years DELWP (ARI) has undertaken extensive surveys for Leadbeater's Possum within 

the Central Highlands.  In addition, community groups have been very actively surveying for the 

possum.  This has resulted in the identification of an additional 346 new colonies located (with a new 

colony defined as records that are at least 200 m from any other record).  This is in addition to the 

149 colonies recorded between 1998 and 2014.  All these new colonies are now protected with 200 

m radius timber harvesting exclusion zones.   

Within the first two years of the ARI sampling (2014/15 and 2015/16), 289 sites were surveyed, with 

Leadbeater’s Possum recorded at over 50% of these.  This sampling was very targeted at areas more 

likely to contain Leadbeater’s Possums so can not be used to extrapolate to the entire distribution.  

In the third year of sampling (2016/17) survey sites have been selected using a randomised sampling 

design so that the data can be used to extrapolate across the species distribution, with 150 sites 

being sampled.  Extensive habitat assessments have been undertaken at all sites which is providing 

new insights into habitat requirements and extent of use of various disturbance histories  and age 

classes.  This information and spatial data of two key habitat requirements (hollow-bearing trees and 

understory density) which is currently being modelled from LiDAR data, will enable much improved 

occupancy models to predict where the species is more likely to currently occur.  Limited sampling of 

the area regenerating after the extensive 2009 bushfires, as part of the randomised surveys, show 

some early recolonisation of parts of these burnt areas, which has occurred sooner than expected.  

However, more information is needed to determine the extent and pattern of this recolonisation. 

 

Information relevant to a reassessment of IUCN criteria 

Leadbeater's Possum was listed as Critically Endangered in 2015 based on a > 80% decline ‘in area of 

occupancy, extent of occurrence and/or habitat quality’ over the past 18 years, and also a predicted 

decline of > 80% over the next 18 years (Criteria 1).  The TSSC considered that it met the criteria for 

Endangered under Criteria 2 which includes extent of occurrence, area of occupancy, severely 

fragmented population and continuing decline; and Endangered under Criteria 3 which also includes 

an estimate of population numbers.   

The new information that has been collected over the last 3 years, and key remaining knowledge 

gaps, relevant to these criteria include: 

 Extent of Occurrence 

o New information: the recent surveys are unlikely to change this metric as these 

surveys have been within the existing known range of the species.   

o Knowledge gaps: while there is a possibility that the species occurs outside the 

Central Highlands and if surveys were undertaken and then located the species, this 

could increase the size of Extent of Occurrence.  However, while it would be really 
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interesting to undertake such surveys, these would be expensive with no guarantee 

of success.  

 Area of Occupancy 

o New information: results from the recent surveys will increase the size of the Area of 

Occupancy compared to figures used in the previous assessment.  

o Knowledge gaps: the extent to which Leadbeater's Possum have recolonised the 

area burnt during 2009 will influence calculations on area of occupancy.  In total 

34% of the range of the species was burnt, with 43% of the specific Leadbeater's 

Possum reserve.  The species was thought to have disappeared from the majority of 

this area, and this was factored into the 80% decline figure.  However, the species 

has started recolonising but it is unknown how much of this area is now occupied 

and hence would influence the area of occupancy estimates from the past 18 years.  

In addition, there is comparatively less information of the occurrence within formal 

parks and reserves, than within State forest, with additional surveys in these areas 

likely to clarify the area of occupancy, and improve the ability to predict where the 

species occurs.  

 Decline in habitat quality 

o New information: there is now more information on habitat suitability and the 

amount of habitat likely to be occupied across the species range. 

o Knowledge gaps: 2009 fire recolonisation pattern and extent – e.g. proportion of 

area recolonised, persistence in fire refuges, and influence of fire severity, previous 

age class, and distance from fire boundary.  

 Severely fragmented 

o New information: new survey data will influence an assessment of how fragmented 

populations are. 

o Knowledge gaps: some of the previously assessed fragmentation was due to the 

impact of the 2009 bushfires.  The extent to which this area has been recolonised 

will influence this assessment.  

 Population numbers 

o New information: the new survey data is influencing the perception of population 

numbers and can in a limited way be used to inform a re-assessment.  Population 

numbers cannot be estimated from the first two years of the ARI surveys due to the 

targeted nature of that sampling.  However, in the third year (surveys to be 

completed May 2017) the randomised sampling design will enable a greater level of 

extrapolation, although still with a relatively high level of uncertainty.   

o Knowledge gaps: A larger number of random sites would improve population 

estimates, with even sampling in all land tenures and fire histories (current sampling 

has been weighted to unburnt State forest with less in parks and in areas 

regenerating after the 2009 bushfires).  An additional key unknown is the effective 

survey area for the remote camera survey technique – i.e. from what distance are 

animals drawn into the bait and hence what area is considered to have been 

sampled.  This however, will be difficult to determine, and would require detailed 

studies (e.g. using radiotracking) and so any new population estimates will still have 

a level of uncertainty.   

 



3 
 

Proposed approach 

 Undertake further surveys within the species range to improve understanding of 

distribution, abundance and habitat requirements, using a randomised sampling design 

building on ARI’s 2016/17surveys.  This will even up the relative amount of sampling in parks 

and in areas regenerating after the 2009 bushfires and enable improved understanding of 

the IUCN criteria of area of occupancy, habitat quality, fragmentation and population 

estimates.  These surveys would use the same techniques and staff that are conducting the 

current surveys, and hence be done efficiently with highly experienced staff. 

 Investigate patterns and extent of recolonisation of areas regenerating after the 2009 

bushfires, by sampling sites within different fire severity classes, distances from fire 

boundary, previous age classes (areas that were previously old growth forest will provide 

hollows quicker than areas that were regrowth forest), amount of burnt area within the 

surrounding landscape, and sampling within unburnt fire refuges.  This will inform 

assessments of area of occupancy, habitat quality, fragmentation and population estimates, 

and enable projections into the future of recolonisation rates. 

 

Timelines 

Much of the area within the range of Leadbeater's Possum is difficult to access between winter and 

mid spring due to snow over roads or areas closed with locked gates.  Many of these gates, in both 

parks and state forest, are not open until at least November when the roads start drying out.  Not all 

areas have such restricted access and so some work could start earlier than this, but it is normally 

not practical and efficient to commence surveys in the wet forests of the Central Highlands before 

October.  Therefore, it is proposed that planning and development of sampling design be 

undertaken July to September, with surveys commencing in October 2017 to be complete by April 

2018, with analysis and write up by 30 June 2018.   

 

Budget 

$750,000, with the funding split roughly equally between the two components.  
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Thanks  yes agree with you on last point.
 
From: @delwp.vic.gov.au [mailto @delwp.vic.gov.au] 
Sent: Wednesday, 10 May 2017 1:23 PM
To: @environment.gov.au>
Subject: Re: Quick question [SEC=UNCLASSIFIED]
 
Hi  

We are still in discussions with Minister about this and whether she wants to send letter to Misn
Frydenberg and Joyce. 

Hope this helps. 

 

 |  Knowledge and Decision Systems | Biodiversity Division
Energy, Environment & Climate Change | Department of Environment, Land, Water & Planning 
Level 2, 8 Nicholson St, East Melbourne, Victoria 3002
T: 03  | M:  | E: @delwp.vic.gov.au

www.delwp.vic.gov.au

           

From:         environment.gov.au> 
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To:         @delwp.vic.gov.au>, 

Date:        10/05/2017 12:55 PM 
Subject:        Quick question [SEC=UNCLASSIFIED]

, a quick question. What is the intent of the letter from your minister to ours (and Dept AG)?  We talked
about it but I just can’t remember. Am talking to Dep Sec here about our conversation.   
  
Cheers 
  

 
  
  

 
Director 
Terrestrial Species Conservation 
Department of the Environment and Energy 
GPO  Box 787  Canberra  ACT  2601 
02 6275     

@environment.gov.au 
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From:
To:
Subject: FW: 2017 PPAL under the EPBC Act [SEC=UNCLASSIFIED]
Date: Thursday, 21 December 2017 11:42:35 AM
Attachments: 2017 species nominations.xlsx

 
 

From:  
Sent: Monday, 22 May 2017 3:03 PM

Subject: 2017 PPAL under the EPBC Act [SEC=UNCLASSIFIED]
 
Dear Working Group
 
This email follows my earlier correspondence to you of 10 April regarding public nominations
received for the 2017 Proposed Priority Assessment List (PPAL) under the EPBC Act.
 
In the spirit of consulting on priorities under the CAM, we are now writing to provide you with all
species being put forward for possible inclusion on the 2017 PPAL. The attached spreadsheet
contains three tabs:
 
Tab 1:    Public nominations – these are the new 2017 public nominations + the carry-over 2016

public nominations that you have seen and commented on previously
 
Tab 2:    Potential Threatened Species Scientific Committee (Committee) nominations:
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The Committee will consider all public and proposed Committee nominations, together with any
input received, to develop the PPAL. The Minister then has 20 business days to consider the
proposed list and make a determination about which nominations will be included on the
Finalised Priority Assessment List (FPAL) for the upcoming assessment period.
 
For your reference, more information on the nominations process under the EPBC Act can be
found at: http://www.environment.gov.au/biodiversity/threatened/nominations. The current
(combined) and previous annual FPAL lists are available at:
http://www.environment.gov.au/biodiversity/threatened/assessments/fpal.  
 
Many thanks in advance for your assistance.
 
Kind regards

 
Nb. An agenda for WG15 (next Tuesday 30 May) will be circulated later this week.
 
 

Species Information and Policy Section
Protected Species and Communities Branch | Wildlife Heritage and Marine Division
Australian Government Department of the Environment and Energy
GPO Box 787, Canberra ACT 2601

(02) environment.gov.au
 

s22

s22

s22

s22 - material irrelevant to scope



Species Common name Nomination type Likely listing outcome Comments from states/territories regarding nomination CAM Jurisdiction Lead 

- Endemic species

Gymnobelideus leadbeateri Leadbeaters possum Public 2017
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From:
To:
Subject: FW: CAM compliant EPBC assessments [SEC=UNCLASSIFIED]
Date: Thursday, 21 December 2017 11:46:37 AM
Attachments: image001.gif

image002.gif
image003.jpg
image005.jpg

 
 

From:  
Sent: Tuesday, 24 October 2017 1:59 PM
To: @delwp.vic.gov.au>
Cc: @environment.gov.au>; 

@environment.gov.au>; @delwp.vic.gov.au'
@delwp.vic.gov.au>

Subject: RE: CAM compliant EPBC assessments [SEC=UNCLASSIFIED]
 
Hi 
 
Apologies for the slow reply. Yes, from a documentation perspective, these assessments are all
recent and are CAM-compliant.
 
As you know the Leadbeater's Possum is currently under reassessment, led by the
Commonwealth in collaboration with Victoria.
 
Regards, 
 

Gymnobelideus leadbeateri        Leadbeater's Possum CR (2015) – CA (but currently under
reassessment)

 

 
From: delwp.vic.gov.au] 
Sent: Thursday, 12 October 2017 4:21 PM
To: @environment.gov.au>
Cc: @environment.gov.au>;

@delwp.vic.gov.au
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Subject: RE: CAM compliant EPBC assessments [SEC=UNCLASSIFIED]
 
Hi  
From what I can see, the following Vic assessments are CAM-compliant: 

Gymnobelideus leadbeateri        Leadbeater's Possum 

Does this fit in with your understanding? 
regards

Threatened Species section | Biodiversity Division
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning
Level 2, 8 Nicholson St. East Melbourne, Victoria 3002 
DX 210098
T: 03  M:  |   @delwp.vic.gov.au

Please Note: I work four days / week, usually every day except Wednesday. 

From:         @environment.gov.au> 
To:         @delwp.vic.gov.au>, 

Cc:         @environment.gov.au> 
Date:        22/08/2017 10:51 AM 
Subject:        RE: CAM compliant EPBC assessments [SEC=UNCLASSIFIED]
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From: @delwp.vic.gov.au
To:
Subject: Re: LP report [SEC=UNCLASSIFIED]
Date: Monday, 5 June 2017 5:35:05 PM
Attachments: ATT00001.gif

ATT00002.gif
ATT00003.gif
ATT00004.gif
ATT00005.gif
LBP DELWP proposal for DotE 5 June 2017.docx

Hi  

Apologies for the delay in getting back to you. I have provided the attached that builds on from our
previous discussions with about what could be done to support a possible re-assessment. This
includes what the 200m review has included by way of analyses, noting that a decision on releasing
the final report has yet to be made by government.. 

The attachments also includes a number of potential projects (and proposed budgets / timing) that if
implemented could be used to answer particular questions in relation to LBP - this includes short term
desktop analyses to support a potential assessment by end 2017 and further field work, analyses and
model development in subsequent years to help with future policy and management decisions. 

Please get back to me with any questions. 

Regards, 

 

 |  Knowledge and Decision Systems | Biodiversity Division
Energy, Environment & Climate Change | Department of Environment, Land, Water & Planning 
Level 2, 8 Nicholson St, East Melbourne, Victoria 3002
T: 03  | M:  E: @delwp.vic.gov.au

www.delwp.vic.gov.au

           

From:         @environment.gov.au> 
To:         @delwp.vic.gov.au>, 

Date:        31/05/2017 04:05 PM 
Subject:        LP report [SEC=UNCLASSIFIED] 

Hi  
  
We have another meeting of the TSSC next week at which they’ll be reviewing the Proposed Priority
Assessment list for the year, to make a recommendation to the Minister what species are going to be formally
assessed. A key item the Committee is ‘eagerly’ awaiting to discuss is the Leadbeater’s possum nomination!  
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The nomination draws heavily on new data collected by DELWP since the possums’ uplisting and references the
DELWP Dec 16 progress report.  It does refer to your yet-to-be-released final report for more comprehensive
analyses and the need to consider it in any assessment.  At this stage, are you able to give me some info I can
share with the Committee largely around timing, purpose, likely analyses etc, rather than any detailed data. I
guess the key is some sense of the types of analyses being undertaken and how this, in all probability will be a
significant information source for any reassessment. This will greatly help steer their deliberations.   
  
Cheers 
  

   
  

 
Director 
Terrestrial Species Conservation 
Department of the Environment and Energy 
GPO  Box 787  Canberra  ACT  2601 
02 6275  

@environment.gov.au 
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New knowledge on Leadbeater's Possum to assist with a reassessment of 

conservation status 

ARI, DELWP 

June 2017 

Background 

Leadbeater's Possum was listed as Critically Endangered in 2015 based on a > 80% decline ‘in area of 

occupancy, extent of occurrence and/or habitat quality’ over the past 18 years, and also a predicted 

decline of > 80% over the next 18 years (Criteria 1).  The TSSC considered that it met the criteria for 

Endangered under Criteria 2 which includes extent of occurrence, area of occupancy, severely 

fragmented population and continuing decline; and Endangered under Criteria 3 which also includes 

an estimate of population numbers.   

Relevant knowledge contained in upcoming reports 

In the last three years there has been a considerable increase in the number of surveys undertaken 

for Leadbeater's Possum, and these have provided new information relevant to a reassessment of 

the conservation status of the species.  Two reports, which may be released soon, summarise much 

of this work.   

The first report presents the results from the first two years of the ARI targeted surveys, where 

Leadbeater's Possum were detected at 149 of the 289 sites sampled (52%).  As the site selection was 

very targeted towards areas thought more likely to contain the possum, this data cannot be used to 

extrapolate across the whole area to determine population numbers or the proportion of the range 

that is occupied.  What it does do however, is provide extensive information on the location of key 

areas of importance, detection rates in different age classes of forest, detection probabilities using 

the new improved survey technique, information from the habitat assessments at all sites, the 

species occurrence in relation to habitat variables, and some testing of the earlier occupancy model. 

The second report is the review of the 200m radius timber harvesting exclusion zones.  The review 

has been completed by DELWP and the report is being finalised following feedback from two 

independent reviewers. A decision on its release has not been made by the Victorian Government. 

This review collates and maps all recent records since 1998 (from surveys undertaken by ARI, Zoos 

Victoria, VicForests, and community members), converts this to the 495 new colonies these records 

are likely to represent, summarises the amount of survey effort and the proportion of the species’ 

range that has effectively been surveyed, calculates the area of State forest impacted by the 

exclusion zones, including the amount of forest available and suitable for harvesting and the amount 

in the age class (1939 ash forest) that is a priority for harvesting up to 2030, and outlines the 

proportion of records in each age class of forest, including the proportion of records from young 

regrowth forest.   

The report then evaluates the effectiveness of this colony protection action in supporting the 

recovery of Leadbeater's Possum.  This includes an assessment of the reduction in extinction risk 

based on the PVA model developed in 2012. It assesses the change in extinction risk to the 
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population within the Leadbeater's Possum reserve system (an area set aside specifically for 

Leadbeater's Possum) after the addition of the timber harvesting exclusion zones (also set aside 

specifically for the species).  It was not possible at the stage of the review to assess the reduction in 

extinction risk for the entire population.  The report then provides an analysis on a range of factors 

that may influence extinction risk, including looking at the geographic spread of the newly protected 

colonies, which may reduce the risk that a single bushfire could impact the majority of the protected 

population; the amount of protected habitat within the landscape surrounding the exclusion zones 

which is likely to increase the resilience and long-term viability of these subpopulations; and 

assessing the likely suitability of the habitat in these protection zones in the future.   

One of the difficulties in assessing the effectiveness of the exclusion zones was that the total 

population size, and hence the proportion of the population within the exclusion zones, was 

unknown.  It was not possible to update population estimates due to the targeted nature of the 

recent sampling, however the report suggests that the large number of recent records, despite only 

a relatively small proportion of the potential habitat having been surveyed, casts doubt on the 

previous population estimates, and that further work is required to improve the robustness of the 

population estimates.  The report also includes an assessment on the impact of these exclusion 

zones on the timber industry, and assesses potential alternative approaches to protecting colonies.  

This report is currently with the Victorian Minister for Energy, Environment and Climate Change.  

Key knowledge gaps 

While the surveys undertaken over the past three years provide a considerable amount of new 

information relevant to a reassessment, key knowledge gaps remain.  The focus of the surveys 

undertaken by DELWP, VicForests and community groups over the past three years has been State 

forest (specifically the General Management Zone and Special Management Zone), with the aim of 

locating new colonies to protect from timber harvesting.  Comparatively less information is available 

from within parks and reserves. National parks and formal reserves comprise 34% of the range of 

Leadbeater’s Possum with Special Protection Zones in State forest representing a further 14%.  Thus 

there is limited information for over almost half of the known range.  Some preliminary information 

from the third year of the ARI targeted surveys where sites were selected using a randomised 

sampling design across all land tenures, suggests that Leadbeater's Possum occurs at a lower 

proportion of sites in national parks compared to within State forests, but further data are required 

to confirm this pattern.   

Another key knowledge gap is the extent to which Leadbeater’s Possums have recolonised the 34% 

of the species’ range that was burnt in the 2009 bushfires.  Surveys in these areas in the first few 

years after the fires indicated that the species had disappeared from most of this area.  The loss of 

populations due to this fire contributed to the TSSC’s assessment that the species had declined by 

80% over the past 18 years.  Recent surveys have suggested that the species has started recolonising 

parts of this area.  As a result, future reassessments of decline over the past 18 years will need to 

factor in the amount of this area that has been recently recolonised.  This information would also 

contribute to assessments of area of occupancy, habitat quality, fragmentation and population 

estimates, and enable projections into the future of recolonisation rates. 



3 
 

It has traditionally been thought that Leadbeater's Possum is restricted to the habitats of montane 

ash forest or snow gum woodlands and confined to the Central Highlands, however there are a small 

number of records in other habitat types and some old records from outside the Central Highlands.  

Understanding if the species is more widespread than previously thought would impact assessments 

of extent of occurrence, area of occupancy, habitat quality, fragmentation and population estimates. 

Now that we have very effective survey techniques it would be possible to survey other potential 

areas.   

Other areas where there remains a high level of uncertainty include total population estimates and 

population trends.  An earlier population estimate calculated from 2012 survey data, could be re-

estimated from the third year of the ARI surveys. However, a high level of uncertainty would remain 

as neither of these surveys were designed explicitly to determine population sizes, and further work 

would be warranted.  The current PVA model was developed in 2012.  There is considerably more 

information now and some of the assumptions we used then require modification.  Spatializing the 

PVA model would also greatly improve it, as would factoring in more complex future fire scenarios. 

Proposed approach 

To fill these knowledge gaps a range of approaches are proposed.  These could be undertaken over 

different time frames to address different questions.  Extensive field work will be required to 

address many of these knowledge gaps.  Much of the Central Highlands is inaccessible in winter due 

to road closures (behind locked gates, deer hunter barriers, due to snow or from fallen trees that are 

not typically cleared until spring), with some areas not accessible until November.  In addition, there 

are significant safety issues when working within forested areas due to tree fall after wet and windy 

conditions, especially in areas burnt in the 2009 bushfires.  Only very limited areas would be 

accessible which would constrain selecting the most appropriate sites to answer the posed 

questions.  Therefore, it is proposed that field work would not commence until mid-spring.  In the 

meantime however, information would be extracted from the existing data.   

The various components of work are listed separately, outlining the approach, timelines and budget. 

Project 1. Collation of existing data to inform a reassessment, including an examination of existing 

data on recolonisation of areas burnt in 2009 

The first part of this project would collate all the new information collected over the past 3 years on 

distribution, habitat, relative abundance etc in a form that can be used for the reassessment.  This 

will include how the new knowledge has modified our understanding of the extent of occurrence, 

area of occupancy, extent of suitable habitat, population numbers etc.  This would collate the 

detailed information collected during the ARI surveys in the past 3 years, plus information collected 

from other sources (e.g. community group records) and new modelling undertaken by DELWP and 

universities.  It would incorporate data collated for the 200 review, including analysis undertaken on 

the extent to which the 200 m timber harvesting exclusion zone action has supported the recovery 

of the Leadbeater's Possum.  

The second part of this desk top study would specifically address the question of how much of the 

2009 fire area has been recolonised so far.  ARI targeted surveys undertaken over the past three 

years have recorded Leadbeater’s Possum at 17 sites that fall within the 2009 fire boundary, 
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including seven sites that were mapped as being burnt with a high fire severity.  These records 

suggest that recolonisation of areas burnt in 2009 is currently occurring in the north east of the 

range between Rubicon and Cambarville, suggesting that suitable habitat in this area is likely to 

become increasing occupied.  Less clear is the pattern of recolonisation in the southern part of the 

burnt area, particularly sections of the Yarra Ranges National Park including the Maroondah, Watts 

and O’Shannassey Catchments.  For example, ARI surveys of nine sites within the 2009 fire boundary 

of the O’Shannassey Catchment did not detect Leadbeater’s Possum suggesting these areas are 

currently not occupied, despite the habitat appearing to be suitable.  There are at least another 30 

records from within the overall fire boundary from a range of other organisations (i.e. community, 

university, government).  A desktop GIS analyses could be undertaken on the existing records to 

develop a preliminary understanding of current patterns of occupancy and recolonisation within the 

fire footprint and the potential timeframes of recovery throughout the burnt area.  Analyses would 

investigate fire severity rating, age class when burnt, distance from unburnt habitat, proportion of 

surrounding area burnt (e.g. 1 km radius), proportion of surrounding area comprised of unburnt 

habitat i.e. potential ‘fire refuges’ and number of known surviving colonies within surrounding area.  

Although this analysis will provide some preliminary findings in time for the potential October 

deadline for the reassessment, further field surveys would be required to fully understand the 

patterns and extent of recolonisation.  The desktop analysis will identify remaining knowledge gaps 

and priority areas for further surveys. 

Timeline:  July – October 2017 

Budget:  $45,000 

 

Project 2: Investigate patterns and extent of recolonisation of areas regenerating after the 2009 

bushfires  

Building on the preliminary desktop assessment of the existing records within the 2009 fire 

boundary, new sampling will be undertaken to fully examine the patterns and extent of 

recolonisation.  Factors that may influence this recolonisation will be investigated by surveying sites 

with different fire severity, distances from fire boundary, previous age classes (areas that were 

previously old growth forest will provide hollows quicker than areas that were regrowth forest), and 

amount of burnt area within the surrounding landscape.  An earlier key unknown was if colonies that 

survived in fire refuges could persist long enough for the surrounding habitat to become suitable, 

thus enabling recolonisation from within the overall fire boundary.  The fire refuges sampled by ARI 

in 2012 will be resampled to address this question.  Another key unknown was if ash trees that were 

1939 regrowth when burnt in 2009 would be large enough to provide nesting hollows – this question 

can be addressed by assessing if animals have recolonised areas that were 1939 regrowth with no 

remaining older hollow-bearing trees.  

This investigation will not only provide information relevant to area of occupancy, extent of decline 

in population numbers and habitat suitability, but it will also assist in predicting the species response 

to future fires. It has been proposed that the pattern of recovery after the 2009 fires will be quite 

different to recovery after the 1939 fires.  This is because in 1939 the majority the forest was old 

growth, whereas in 2009 the majority was younger forest and these younger trees may not provide 
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suitable nesting sites.  As fires in the future will burn predominantly younger forest, the response to 

the 2009 fires will be more informative than the response to 1939 fires.  It is inevitable that there 

will be future fires which will affect the species.  In the 2015 conservation status assessment, part of 

the predicted >80% decline in the next 18 years is due to the impact of future fires.  Understanding 

the patterns of recolonisation from the 2009 fires more fully will inform this reassessment.   

Timeline:  October 2017 – June 2018 

Budget:  $400,000  

 

Project 3:  Improve understanding of distribution, abundance and habitat requirements within the 

Central Highlands ash forests  

Undertake further surveys within the species range to improve understanding of distribution, 

abundance and habitat requirements across all land tenures and disturbance histories.  This will 

build on ARI’s 2016/17 surveys, where some sites were sampled within parks and reserves, and 

within the 2009 fire boundary. However, more sites in these areas would be required to get a more 

balanced sample to inform predictive modelling.  These surveys would use a similar randomised 

sampling design to the 2016/17 surveys, but weighted towards parks.  Additional sampling 

undertaken in the 2009 fire boundary area to meet the randomised sampling design required to 

improve the models, would complement the data collected in Project 2.  Overall, these data will 

enable an improved understanding of the IUCN criteria of area of occupancy, habitat quality, 

fragmentation and population estimates.  These surveys would be done efficiently by using the same 

techniques and experienced staff that conducted the targeted surveys.  Occupancy models would be 

updated using ARI’s 2016-17 survey data, combined with this new data to further refine the 

predictive ability of these models across all land tenures.  

Timeline:  October 2017 – October 2018 

Budget:  $350,000  

 

Project 4: Investigating if Leadbeater's Possum occurs outside the Central Highlands and/or outside 

known habitat types 

All recent surveys, and the surveys outlined in Projects 2 and 3 above, focus on ash forests and snow 

gum woodlands within the Central Highlands as this has traditionally been considered the full extent 

of the species range and habitat preference (except for the Yellingbo population).  However, 

potentially, this has become a self-reinforcing belief.  There are a small number of records in drier 

forest types within the Central Highlands, and other habitat types appear to contain the necessary 

habitat features (e.g. riparian areas dominated by non-ash, smooth barked eucalypts with dense 

understorey).  Therefore, it is proposed that surveys be undertaken using the same efficient 

techniques as used in the targeted surveys, in other habitat types adjacent to areas occupied by 

Leadbeater's Possum to investigate how far into other forest types they extend.  
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Conversely, there are other areas of ash forest outside the Central Highlands that appear suitable 

habitat for Leadbeater's Possum.  There is an historic record (1909) from Mt Wills in north-eastern 

Victoria and other areas that would be worth investigating.  Although there have been some earlier 

surveys undertaken in parts of north-eastern Victoria, it would be worth re-investigating any areas 

with similar habitat features to those found in the Central Highlands, now that we have more 

efficient survey techniques.  

This project would be exploratory and positive results cannot be guaranteed. However, if 

Leadbeater's Possum was located outside the Central Highlands, or found more widely in other 

habitat types within the Central Highlands, it would dramatically alter our understanding of the 

extent of occurrence, area of occupancy, habitat requirements, habitat quality, fragmentation and 

population estimates. 

Timeline:  dependent on what other projects are funded.  

Budget:  $750,000  

 

Project 5: Revise the Population Viability Analysis model  

Since the most recent PVA model was developed in 2012, considerably more data is available to 

refine a range of assumptions used in the model.  It is known that the model has limitations and 

hence a revision is broadly agreed to be warranted.  In addition, spatialising the model would be 

highly beneficial, so that the impacts of declines or gains from management actions could be tailored 

to different parts of the range.   

Timeline:  TBA.  

Budget:  $100,000 

 



From:
To:
Subject: LBP advice drafts [SEC=UNCLASSIFIED]
Date: Friday, 20 October 2017 4:05:50 PM
Attachments: Criterion 5 rough draft v1.docx
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Criterion 4 rough draft v1.docx
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Hi 
 
Here they are in their unpolished glory.
 
Note that I’m waiting on some responses to questions from  relating to criterion 1 in
particular. I think I know roughly what they’ll be so I don’t expect too much change. But then I’m
trying not to be too naively optimistic.
 
I only just finished Criterion 5 a few minutes ago. My grasp of the whole PVA is a little tenuous so
I’m unsure on that one.
 
Anyway, I’ll very much look forward to your thoughts.
 
I’ve said very little about Yellingbo yet. Largely because I’ve been in a hurry, but also because in
terms of numbers it really has little effect (not that it’s unimportant overall).
 
Cheers,

****************************************************************
 

Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
****************************************************************
 
From: delwp.vic.gov.au] 
Sent: Friday, 20 October 2017 10:35 AM
To: 
Subject: Re: Total # colonies and Total # new colonies [SEC=UNCLASSIFIED]
 
Hi  

the numbers are confusing I am sorry, and some got missed in the 200 report unfortunately.  some
explanations below in red. 

and send me what you have by the end of today as I can have a look over the weekend. 
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bye 

 

 |  Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
T  F: 03 9450 8799 | E: @delwp.vic.gov.au

www.ari.vic.gov.au 

       

    

From:         @environment.gov.au> 
To:          

Date:        18/10/2017 12:04 PM 
Subject:        Total # colonies and Total # new colonies [SEC=UNCLASSIFIED]

Hi  
  
I’m just doing up another of the assessment criteria (3/C) and I’d like to say something about the total number
(overall, and new colonies since 2014) but it’s ever-changing and seemingly variably reported: 
  
The 2016 progress report says “as at 30 September 2016, 354 new….” With 270 in state forest and 84 in
reserves. 
https://www.wildlife.vic.gov.au/__data/assets/pdf_file/0023/27914/Progress-Report-December-2016.pdf 
  
But then the July 2017 Review of Effectiveness etc. says “of 340 confirmed colonies located from March 2014 to
30 January 2017..”   This is just in State forest - Table 1 shows the full figures which adds a few more from parks
and SPZs.  however the 84 in reserves (and some in SF) mentioned above are missing because they hadnt been
submitted to the DELWP databases but where included in the progress report.  We tried to cover this by the
following statement in the 200 report just before the Table 1.    'There are some additional records from within
parks that have not as yet been submitted to the DELWP databases (DELWP 2016).' 
  
That’s lower, but seems not to include the Project Possum sightings (I’m not sure about that).   Yes that is
correct they were the Project Possum ones - there was confusion in getting them on the system and by the time
we all realised the discrepancy it was too late. 
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Anyway, are you able to give me a current figure for: 
·         Number of new colonies 
·         Total number of existing colonies. 
·         Number of each in parks vs state forests (Yes, I will qualify it to note that sampling is very much biased
away from parks/reserves thus far). 

I don't have the current figures and would need someone in head office to work them out, so suggest that you
just use the figures in the 200 report for now and then put in a request closer to the consultation draft date and
we can extract them for you. 
  
It doesn’t matter exactly as it’ll change by the time of the final recommendation, but there’s an intension to put
it out to consultation probably in early December so I’d like it to be clearly credible at that point. 
  
And just to check – it looks to me like the 84 new colonies within parks and reserves (from 2016 progress
report) are not included in Figure 3 of the surveying report. Is that correct?  The targeted survey report is just
the ARI records so no the other records don't show up there.   The more relevant map is Fig 2 in the 200 report
which has everyone's records, but they don't show up there either because we didn't have them in our
database. 

So could I say that there’s something like 400+ new colonies been found?  yes that would be OK 

Is it also safe to make the comment that survey efforts continue and new colonies are still being found?  the
DELWP (ie ARI) targeted surveys (which represented about half of the records in the 200 report) are now
finished.  The community groups are still sending in records and VF is still doing some preharvesting surveys, so
surveys are continuing but at a lower intensity. 

Thanks! 
 

  
****************************************************************

 
Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
**************************************************************** 
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From:
To:
Cc:
Subject: RE: Total # colonies and Total # new colonies [SEC=UNCLASSIFIED]
Date: Wednesday, 18 October 2017 12:16:52 PM

Hi again,
And just to check – it looks to me like the 84 new colonies within parks and reserves (from 2016
progress report) are not included in Figure 3 of the surveying report. Is that correct? So could I
say that there’s something like 400+ new colonies been found?
Is it also safe to make the comment that survey efforts continue and new colonies are still being
found?
Cheers,

 

From:  
Sent: Wednesday, 18 October 2017 12:04 PM
To: 
Subject: Total # colonies and Total # new colonies [SEC=UNCLASSIFIED]
 
Hi 
 
I’m just doing up another of the assessment criteria (3/C) and I’d like to say something about the
total number (overall, and new colonies since 2014) but it’s ever-changing and seemingly
variably reported:
 
The 2016 progress report says “as at 30 September 2016, 354 new….” With 270 in state forest
and 84 in reserves.
https://www.wildlife.vic.gov.au/ data/assets/pdf file/0023/27914/Progress-Report-December-
2016.pdf
 
But then the July 2017 Review of Effectiveness etc. says “of 340 confirmed colonies located from
March 2014 to 30 January 2017..”
 
That’s lower, but seems not to include the Project Possum sightings (I’m not sure about that).
 
Anyway, are you able to give me a current figure for:

·         Number of new colonies
·         Total number of existing colonies.
·         Number of each in parks vs state forests (Yes, I will qualify it to note that sampling is

very much biased away from parks/reserves thus far).
 
It doesn’t matter exactly as it’ll change by the time of the final recommendation, but there’s an
intension to put it out to consultation probably in early December so I’d like it to be clearly
credible at that point.
 
Thanks!
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****************************************************************
 

Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
****************************************************************
 

s22

s22



From: @delwp.vic.gov.au
To:
Subject: Re: Leadbeater"s possum catchup tomorrow [SEC=UNCLASSIFIED]
Date: Tuesday, 4 July 2017 7:25:29 AM

Hi

I am on leave this week but in short, yes the proposed work would be in addition to the
200m review report and recent VEAC report. It would include the results of the 16/17
surveys that included surveys across all land tenures.

The final 200m review report has been provided to Govt and it is now considering its
release.

Regards,

On 3 Jul 2017, at 11:50 am, @environment.gov.au> wrote:

Hi sorry we’ve been a bit quiet in response to your LBP project proposals,
have been waiting for the new financial year to access likely funding as well as the
outcomes of any proposed reassessment timeframe.  The TSSC considered the
public nomination last month and we are about to brief the Min, so we’ll need to
wait that decision.  However in pre-empting a likely truncated assessment period,
we are interested initially in project 1 Collation of existing data etc as a key
information source to inform that process.  
A couple of questions:  Do we assume that this project will give us info that may not
necessarily come out of the proposed two Vic reports but will build upon them?
And/or the analyses will be structured to better serve any reassessment?  We
originally agreed that we might be able to access data collected by Vic (including
having someone come down to discuss) but I’m assuming that this project will
largely negate the need to do that?  And any further news on when the Vic govt
might release the reports?   
I’m raising these with Dean to be part of tomorrow’s discussion with Nina.
 
Cheers
 

 
 

Director
Terrestrial Species Conservation
Department of the Environment and Energy
GPO  Box 787  Canberra  ACT  2601
02 6275 ;  

@environment.gov.au
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From: @delwp.vic.gov.au
To:
Subject: Leadbeater"s Possum review report
Date: Thursday, 13 July 2017 1:57:47 PM
Attachments: ATT00001.gif

ATT00002.gif
ATT00003.gif
ATT00004.gif
ATT00005.gif
ATT00006.gif
ATT00007.jpg
ATT00008.gif

Hi  

In case you were not aware, 200m buffer review report has now been released. 

https://www.wildlife.vic.gov.au/our-wildlife/leadbeaters-possum 

Regards, 

 

 |  Knowledge and Decision Systems | Biodiversity Division
Energy, Environment & Climate Change | Department of Environment, Land, Water & Planning 
Level 2, 8 Nicholson St, East Melbourne, Victoria 3002
T: 03  | M:  | E delwp.vic.gov.au

        

   
   I acknowledge the traditional Aboriginal owners of country throughout Victoria and pay my respect to them, their culture and

their Elders past, present and future 
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From: @delwp.vic.gov.au
To:
Subject: Re: Leadbeater"s possum [SEC=UNCLASSIFIED]
Date: Friday, 14 July 2017 6:59:53 PM

Yep no worries - I have given her the heads up.

On 14 Jul 2017, at 1:39 pm, @environment.gov.au> wrote:

, following up from our conversation yesterday are you OK with me just
having a general chat with  about the new data available and the sorts of
analyses we might undertake in the shorter term to plug any gaps and to build on
the work undertaken to date. And of course acknowledging the need for longer
term data eg further surveys, to better inform conservation planning.  This will help
us in terms of how/who we might engage to do some work.
 
Cheers
 

 

Director
Terrestrial Species Conservation
Department of the Environment and Energy
GPO  Box 787  Canberra  ACT  2601
02 6275 ;  

h@environment.gov.au
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From: @delwp.vic.gov.au
To:
Subject: RE: Phone catch up [SEC=UNCLASSIFIED]
Date: Monday, 17 July 2017 2:23:15 PM
Attachments: ATT00001.gif
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LBP ARI new survey info relevant to IUCN reassessment.docx

just checking that you previously got my outline of how the new info related to the IUCN criteria -
attached slightly modified 

bye 

 

 |  Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
T: 03  | M:  | F: 03 9450 8799 | E @delwp.vic.gov.au

www.ari.vic.gov.au 

 

             

From:         @environment.gov.au> 
To:         @delwp.vic.gov.au'" @delwp.vic.gov.au>, 

Date:        17/07/2017 01:58 PM 
Subject:        RE: Phone catch up [SEC=UNCLASSIFIED] 

No probs .   
  
From: @delwp.vic.gov.au] 
Sent: Monday, 17 July 2017 1:57 PM
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To @environment.gov.au>
Subject: RE: Phone catch up [SEC=UNCLASSIFIED] 
  
Hi  

just trying to finish lunch amongst other things that have come up - can we delay until 2.30? 

bye 

 

 Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
 | F: 03 9450 8799 | E: @delwp.vic.gov.au

www.ari.vic.gov.au 

             

From:         @environment.gov.au> 
To:         @delwp.vic.gov.au>, 

Date:        17/07/2017 01:17 PM 
Subject:        RE: Phone catch up [SEC=UNCLASSIFIED]

Thanks  sounds good. 
 
From @delwp.vic.gov.au] 
Sent: Monday, 17 July 2017 1:05 PM
To: @environment.gov.au>
Subject: Re: Phone catch up [SEC=UNCLASSIFIED] 
 
Hi  

yes happy to chat - how about at 2 pm?  I will ring you from a meeting room 

bye 

 

 Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
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T:  | F: 03 9450 8799 | E: @delwp.vic.gov.au

www.ari.vic.gov.au 

             

From:         @environment.gov.au> 
To:         @delwp.vic.gov.au>, 

Date:        17/07/2017 12:48 PM 
Subject:        Phone catch up [SEC=UNCLASSIFIED]

Hi , are you around this arvo to have a catch up on Leadbeater’s possum, I believe has spoken to
you. Largely on data availability underpinning your report and the sorts of analyses we might do over the next 6
months as well as the need for further survey effort. We have to make a call on this pretty soon. Any time after
1.30? 

Cheers 

 

 
Director 
Terrestrial Species Conservation 
Department of the Environment and Energy 
GPO  Box 787  Canberra  ACT  2601 
02 6275  

@environment.gov.au 
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Additional survey requirements for Leadbeater's Possum relevant to a reassessment of 

conservation status and improved understanding of distribution and habitat requirements 

 ARI, DELWP, 3/5/2017 

 

Background 

In the past 3 years DELWP (ARI) has undertaken extensive surveys for Leadbeater's Possum within 

the Central Highlands.  In addition, community groups have been very actively surveying for the 

possum.  This has resulted in the identification of an additional 346 new colonies located (with a new 

colony defined as records that are at least 200 m from any other record).  This is in addition to the 

149 colonies recorded between 1998 and 2014.  All these new colonies are now protected with 200 

m radius timber harvesting exclusion zones.   

Within the first two years of the ARI sampling (2014/15 and 2015/16), 289 sites were surveyed, with 

Leadbeater’s Possum recorded at over 50% of these.  This sampling was very targeted at areas more 

likely to contain Leadbeater’s Possums so can not be used to extrapolate to the entire distribution.  

In the third year of sampling (2016/17) survey sites have been selected using a randomised sampling 

design so that the data can be used to extrapolate across the species distribution, with 150 sites 

being sampled.  Extensive habitat assessments have been undertaken at all sites which is providing 

new insights into habitat requirements and extent of use of various disturbance histories and age 

classes.  This information and spatial data of two key habitat requirements (hollow-bearing trees and 

understory density) which is currently being modelled from LiDAR data, will enable much improved 

occupancy models to predict where the species is more likely to currently occur.  Limited sampling of 

the area regenerating after the extensive 2009 bushfires, as part of the randomised surveys, show 

some early recolonisation of parts of these burnt areas, which has occurred sooner than expected.  

However, more information is needed to determine the extent and pattern of this recolonisation. 

 

Information relevant to a reassessment of IUCN criteria 

Leadbeater's Possum was listed as Critically Endangered in 2015 based on a > 80% decline ‘in area of 

occupancy, extent of occurrence and/or habitat quality’ over the past 18 years, and also a predicted 

decline of > 80% over the next 18 years (Criteria 1).  The TSSC considered that it met the criteria for 

Endangered under Criteria 2 which includes extent of occurrence, area of occupancy, severely 

fragmented population and continuing decline; and Endangered under Criteria 3 which also includes 

an estimate of population numbers.   

The new information that has been collected over the last 3 years, and key remaining knowledge 

gaps, relevant to these criteria include: 

 Extent of Occurrence 

o New information: the recent surveys are unlikely to change this metric as these 

surveys have been within the existing known range of the species.   

o Knowledge gaps: while there is a possibility that the species occurs outside the 

Central Highlands and if surveys were undertaken and then located the species, this 

could increase the size of Extent of Occurrence.  However, while it would be really 
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interesting to undertake such surveys, these would be expensive with no guarantee 

of success.  

 Area of Occupancy 

o New information: results from the recent surveys will increase the size of the Area of 

Occupancy compared to figures used in the previous assessment. 

o Knowledge gaps: the extent to which Leadbeater's Possum have recolonised the 

area burnt during 2009 will influence calculations on area of occupancy.  In total 

34% of the range of the species was burnt, with 43% of the specific Leadbeater's 

Possum reserve.  The species was thought to have disappeared from the majority of 

this area, and this was factored into the 80% decline figure.  However, the species 

has started recolonising but it is unknown how much of this area is now occupied 

and hence would influence the area of occupancy estimates from the past 18 years.  

In addition, there is comparatively less information of the occurrence within formal 

parks and reserves, than within State forest, with additional surveys in these areas 

likely to clarify the area of occupancy, and improve the ability to predict where the 

species occurs.  

 Decline in habitat quality 

o New information: there is now more information on habitat suitability and the 

amount of habitat likely to be occupied across the species range. 

o Knowledge gaps: 2009 fire recolonisation pattern and extent – e.g. proportion of 

area recolonised, persistence in fire refuges, and influence of fire severity, previous 

age class, and distance from fire boundary.  

 Severely fragmented 

o New information: new survey data will influence an assessment of how fragmented 

populations are. 

o Knowledge gaps: some of the previously assessed fragmentation was due to the 

impact of the 2009 bushfires.  The extent to which this area has been recolonised 

will influence this assessment.  

 Population numbers 

o New information: the new survey data is influencing the perception of population 

numbers and can in a limited way be used to inform a re-assessment.  Population 

numbers cannot be estimated from the first two years of the ARI surveys due to the 

targeted nature of that sampling.  However, in the third year (surveys to be 

completed May 2017) the randomised sampling design will enable a greater level of 

extrapolation, although still with a relatively high level of uncertainty.   

o Knowledge gaps: A larger number of random sites would improve population 

estimates, with even sampling in all land tenures and fire histories (current sampling 

has been weighted to unburnt State forest with less in parks and in areas 

regenerating after the 2009 bushfires).  An additional key unknown is the effective 

survey area for the remote camera survey technique – i.e. from what distance are 

animals drawn into the bait and hence what area is considered to have been 

sampled.  This however, will be difficult to determine, and would require detailed 

studies (e.g. using radiotracking) and so any new population estimates will still have 

a level of uncertainty.   

 



From: @delwp.vic.gov.au
To:
Subject: RE: Leadbeater"s possum [SEC=UNCLASSIFIED]
Date: Wednesday, 30 August 2017 12:01:01 PM
Attachments: ATT00001.gif
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Hi  

yes I could catchup today at 1.30.   can you ring me on  

bye 

 

, Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
 | F: 03 9450 8799 | E @delwp.vic.gov.au

www.ari.vic.gov.au 

 

             

From:         @environment.gov.au> 
To:         @delwp.vic.gov.au>, 

Date:        30/08/2017 11:20 AM 
Subject:        RE: Leadbeater's possum [SEC=UNCLASSIFIED] 

Thanks , how does 1.30 – 2.30  sound?   
  
There will be me and  who will be leading the assessment and  and 
from our ERIN team who will support with the necessary spatial and other relevant data analyses etc.   
  
We’re on a fairly tight time frame - we are to planning on having a draft assessment to the November
Threatened Species Scientific Committee meeting for discussion. 
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The key thing for us at this stage is getting a sense of data availability and what can be shared by you,  where
you’re up to with your third year report (and any others?), data gaps etc. Essentially we’re building on your
original project proposal where we can (Project 1) so will be working with the data we have to hand.  I know
that the question of funding support for further surveys is being discussed elsewhere and may be some time
away. 
  
One of the key things for me us is to get a sense of likely time involvement on the data analysis front as I need
to build this into our ERIN colleagues work plan - a couple weeks of solid work? a month? two months here and
there? 
And of course, it would be good to get a sense of your potential level of engagement and time availability as
we’d greatly value your expert advice/input where you can. Apart from the actual reassessment, one of the key
outcomes from ERIN’s perspective is to share and possibly work towards alignment of approaches to data
analyses - modelling and the like. 
  
I don’t think we need to get into detail beyond this tomorrow. If OK with you (and this relates to the above
‘your time’ question) I was going to get and to go down and sit with you at ARI for a half/one
day(ish) to work through the data. 
  
And of course, in thinking through all the above we have to be clear on the key question we’re asking to ensure
we don’t get too distracted by other things - as much as we’d like to!  Essentially the nomination asks for a
review of Criterion 1 but of course if any new data indicate a potential to revisit other criteria we won’t rule
these out. 
  
But am happy to be guided on all of this.  Let me know if there are specific things you’d like to discuss at this
stage. 
  
I flagged this with yesterday and he gave me an update on Ministerial meetings, correspondence etc on
Leadbeater’s from the Vic perspective.   
Will also talk to you about what all this means for timing of the recovery plan.   
  
Cheers 
  

 
  
From: @delwp.vic.gov.au] 
Sent: Tuesday, 29 August 2017 8:52 PM
To: @environment.gov.au>
Subject: Re: Leadbeater's possum [SEC=UNCLASSIFIED] 
  
Hi  

sorry I missed your call today.  I will be free between 1 pm and 3 pm tomorrow if anywhere in there
suits you. 

bye 

 

 | Section Leader, Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
T: 03  | M:  | F: 03 9450 8799 | E delwp.vic.gov.au
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www.ari.vic.gov.au 

             

From:         @environment.gov.au> 
To:         @delwp.vic.gov.au>, 

Date:        29/08/2017 05:58 PM 
Subject:        Leadbeater's possum [SEC=UNCLASSIFIED]

Hi  
 
I left a message but was wondering if we can set up a time (by phone) to discuss the Leadbeater’s possum
reassessment.   
 
Cheers 
 

 
 

 
Director 
Terrestrial Threatened Species 
Department of the Environment and Energy 
GPO  Box 787  Canberra  ACT  2601 
02 6275     

@environment.gov.au 
 
  

s22
s22

s22

s22

s22

s22 s22

s22



A00750
Text Box
FOI 171204 Document 21



Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
**************************************************************** 
  
 [attachment "TSSC 70 Item 7 4 1 Gymnobelideus leadbeateri - Consultation CA docx" deleted by /VICGOV1] 
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From: @delwp.vic.gov.au
To:
Subject: Re: Vic ecosystem accounts report [SEC=UNCLASSIFIED]
Date: Wednesday, 30 August 2017 6:43:09 PM
Attachments: ATT00001.gif

ATT00002.gif
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ATT00005.gif
ATT00006.gif
ATT00007.gif
Leadbeater"s Possum Interim Fuel Management Report (March 2017 - Final).pdf

Hi  

thanks for the accounts report.  and here is the fire report I mentioned.  Some of this work is still on
going but it will give you a sense of what is being done. 

bye 

 

 |  Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
T: 03  | M:  | F: 03 9450 8799 | E: @delwp.vic.gov.au

www.ari.vic.gov.au 

 

             

From:         @environment.gov.au> 
To:         @delwp.vic.gov.au>, 

Date:        30/08/2017 04:01 PM 
Subject:        Vic ecosystem accounts report [SEC=UNCLASSIFIED] 

Hi  attached is NESP accounts report – a final draft, I think it was supposed to have been publically
released a week or so ago. I’ll need to check. 
  
Cheers 
  

 
  

 
Director 
Terrestrial Threatened Species 
Department of the Environment and Energy 
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 4 Leadbeater’s Possum Fuel Management Report 

Interim Report 

The Leadbeater’s Possum (LBP), Gymnobelideus leadbeateri, is an endemic, arboreal marsupial and the 
Victorian faunal emblem. Recently listed as critically endangered under the federal Environment Protection 
and Biodiversity Conservation Act (1999) the Leadbeater’s possum is threatened by the ongoing reduction in 
the extent, quality and connectivity of suitable habitat.  This threat in part is a historical legacy, in part a 
consequence of ongoing actions, and in part a future expectation based mostly on factors which are difficult 
to control, such as bushfire (Commonwealth of Australia, 2016).  In June 2013 at the request of the then 
Minister for Environment and Climate Change, and the Minister for Agriculture and Food Security the 
Leadbeater’s Possum Advisory Group (LPAG) was established and tasked with developing a series of 
recommendations to support the recovery of the species while maintaining a sustainable timber industry 
(LPAG 2014).  The investigation and implementation of fire management activities that protect identified 
colonies and high-quality habitat from bushfire formed a part of the recommended package of actions from 
the LPAG.  The Department of Environment, Land, Water and Planning (DELWP) is the lead agency in 
undertaking this recommendation.  

This report is the follow up to a Draft internal report completed in October 2013 by Fire Policy Division and 
the ECBRL. The current report has been produced for internal and fire agency staff to better understands the 
risk to the Leadbeater’s possum from past and future bushfire events. It also pilots a methodology to develop 
a fuel management strategy that reduces the risk of bushfire to known colonies and habitat. 

Fire has an important influence on the occurrence, extent and viability of the Leadbeater’s Possum and its 
habitat and frequent, extensive and high intensity bushfires recognized as a major threat to the ongoing 
survival of the species (DEPI, 2014).  The 2009 Kilmore-Murrindindi fire had a significant impact on the 
distribution of the Leadbeater’s possum, impacting 34% (68,000ha) of its potential habitat. Post-fire, virtually 
no Leadbeater’s Possums were detected at burnt sites, irrespective of the intensity, including instances 
where the understorey was burnt but the canopy remained intact (Lindenmayer et al., 2013). Following large 
scale events like this, analysis using Phoenix RapidFire, indicates that the risk of future destructive fire 
events impacting the species range is reduced. Yet as time passes fuel re-accumulates in the landscape 
surrounding remaining and recovering populations and habitat, without fuel management in the landscape 
the risk of future bushfire to Leadbeater’s colonies and habitat will climb.  DELWP’s Fire Operations Plan 
(2017-2019) was analysed to measure its impact on the future risk levels to the species.  Modelling 
demonstrated that fully implemented the fuel management program would reduce the risk to species to 
below 80% of maximum levels.  

This report piloted risk modelling techniques to investigate a fuel management strategy that would reduce the 
risk to the meta-population one of the Leadbeater’s possum. Seventeen burn units were identified as 
requiring treatment as a BMZ, both for burn interval and coverage to maximise the risk reduction to the meta-
population. The strategy stretched across both public and private land to take advantage of all fuel 
management options.  

The methodology outlines in this report will be applied to the remaining five meta-populations of the central 
highlands.  
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1.1 The Leadbeater’s Possum 
The Leadbeater’s Possum (LBP), Gymnobelideus leadbeateri, is an endemic, arboreal marsupial and the 
Victorian faunal emblem. It exists in three distinct habitat types; montane ash forests and sub-alpine 
woodlands both found in the Victorian Central Highlands, and lowland floodplain forest in the Yellingbo 
Nature Conservation Reserve (Lindenmayer et al. 1989; Harley 2004). Historically the possum’s home range 
is thought to have included areas of central Victoria (near Macedon), east Gippsland (near Buchan and 
Omeo) and parts of south-eastern New South Wales (Larwill et al. 2003; Harley 2004). However, since 
European settlement this habitat range has been reduced as a result of timber harvesting, land clearing and 
fires. Figure one outlines the original modelled habitat (Species Distribution Model (SDM)), which before 
2009 was thought to be the species post European settlement home range. This figure also displays the LBP 
Occupancy Model (where the probability of occupancy is greater than 30%), which was created after the 
2009 bushfires and represents the LBPs current (predicted) home range. Its home range covers forests 
across the Murrindindi, Yarra and Latrobe DELWP Fire Districts and is entirely within the East Central 
Bushfire Risk Landscape (ECBRL).

 
Figure 1. Leadbeater’s Possum (modelled) distribution in Victoria (historical Species Distribution Model (SDM) pre 
2009 – grey hatched area, and predicted Occupancy Modelled habitat (probability of occupancy >30%) post 2009 – 
cream solid area) 

 
In April 2015, the species was up-listed to Critically Endangered under the federal Environment Protection 
and Biodiversity Conservation Act (1999), due to the severe decline of the population in recent years (last 
three generations of possums; 18 years) (Commonwealth of Australia 2016). It is also listed as threatened 
under the Victorian Flora and Fauna Guarantee Act (1988).  

There are six meta-populations of the Leadbeater’s Possum identified across the Central Highlands (figure 
2). These are spatially distinct populations that interact at some level.  

1. Introduction  
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Figure 2. Leadbeater’s Possum (modelled) meta-populations in Victoria (probability of occupancy >30%).  

 

One of the major threats to the species is from fire; both the impact from severe fire and changes in fire 
regime. Research conducted post the 2009 bushfires has shown that regardless of fire severity, the 
abundance of LBPs decreases with fire. The results also indicated that the population reduction effects were 
disproportionately higher than the bushfire’s extent, i.e. even unburnt areas surrounding fire affected areas 
had reduced abundance of possums (Lindenmayer et al. 2013; Lindenmayer et al. 2015). With the species 
being so sensitive to fire it is paramount that the DELWP ensures its preparedness and response activities 
are capable of mitigating this risk.  

1.2 Leadbeater’s Possum Advisory Group 
Concern for Leadbeater’s Possum increased significantly after the 2009 bushfires which burnt a third of the 
Leadbeater’s Possum total potential range (Lindenmayer et al. 2013), and about 45% of a reserved system 
set aside specifically for the species (LPAG 2014).  These fires intensified ongoing habitat decline of the 
species. Over the preceding few decades a significant loss of hollow-bearing trees has been recorded. Long-
term monitoring over the last 30 years in the Central Highlands has shown that approximately 3.5 per cent of 
dead trees collapsed per year during that period and approximately 1.5 per cent of large, live hollow-bearing 
trees died per year (these figures are higher in burnt areas) (Lindenmayer et al. 2012). This loss of hollow-
bearing trees is predicted to continue into the future, with most of the remaining dead trees from the 1939 
fires predicted to collapse in the next few decades. There is currently negligible development of new hollow-
bearing trees, as the majority of younger age-classes of live trees that now dominate the forest (1939 
regrowth) are yet to form hollows. The combination of the loss of existing hollow-bearing trees and a lack of 
formation of new hollow-bearing trees is predicted to lead to a severe shortage of suitable habitat in the next 
30-70 years (Lindenmayer et al. 1990; Lindenmayer et al. 2012). Modelling predicts the population of 
Leadbeater’s Possum will fall to low levels during this time, increasing the risk of extinction, with any future 
bushfires further exacerbating this situation (LPAG 2014). 

Given the increased vulnerability of the species, in June 2013 at the request of the then Minister for 
Environment and Climate Change, and the Minister for Agriculture and Food Security, the Leadbeater’s 
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Possum Advisory Group (LPAG) was established to develop recommendations to support the recovery of the 
species while maintaining a sustainable timber industry (LPAG 2014). The advisory group consisted of 
representatives from Zoos Victoria, VicForests, Parks Victoria, Victorian Association of Forest Industries and 
the Leadbeater’s Possum Recovery Team. The group’s recommendations were aimed at slowing the 
projected decline of the Central Highland populations and to maintain population viability as the species 
recovers from habitat loss whilst passing through the habitat bottleneck.   

In total, there were 13 recommendations: 

1.) Protect Leadbeater’s Possum colonies  

2.) Delay harvesting in areas of anticipated high probability of occupancy  

3.) Transition to retention harvesting  

4.) Revised regeneration practices  

5.) Buffer old growth  

6.) Amend the definition of Leadbeater's Possum Habitat Zone 1A  

7.) Target future old growth ash forests for protection  

8.) Fire management of known colonies and high quality habitat  

9.) Install nest boxes  

10.) Accelerate hollow development  

11.) Translocation  

12.) Community engagement  

13.) Monitoring and review 

In 2013 a joint report was produced by Regional Services and Fire Policy divisions of DELWP was 
completed as a preliminary investigation into the LPAG recommendation 8. A summary of this report is 
outline below.  

In 2015 the ECBRL employed a Leadbeater’s Possum Project Officer to undertake a more detailed analysis 
and to complete the tasks associated with recommendation 8.1 and 8.2 on behalf of DELWP.   

This interim report relates specifically to recommendation 8.2 ‘Investigate and implement active fire 
management activities to protect identified colonies and high quality habitat from bushfire’  

1.4 2013 Leadbeater’s Possum bushfire risk modelling report 
In 2013 a joint report into bushfire modelling across Leadbeater’s Possum habitat was drafted (DEPI 2013) 
as a preliminary investigation into the LPAG recommendation 8.  Regional Services, Fire Management Policy 
Division and Arthur Rylah Institute (ARI) collaborated on the project to model the impact of bushfire on 
Leadbeater's Possum habitat and population within the Central Highlands RFA. The reports two main 
objectives were to: 

1. Provide an understanding of the impact of major bushfires on Leadbeater’s Possum habitat over the 
last 30 years and understand the effect of the Department’s fuel management strategy (at the time) in 
reducing major bushfire risk to Leadbeater’s Possum; and 

2. Provide indicative fire paths and associated impact areas for the six Leadbeater’s Possum meta-
populations. 

The report detailed the impact of large scale bushfires over the last 30 years on the risk of bushfire to the 
Leadbeater’s Possum. The results show following both the 1983 and 2009 bushfires the risk to remaining 
habitat was significantly reduced, but as fuel accumulated post fire, so did the risk of future fires to the 
species.  

The report also analysed the role planned burning would have on the risk of future fire events to the species. 
At the time, modelling indicated that the three year Fire Operations Plan (2013-15) was likely to only reduce 
rate of risk  increase or keep the risk at consistent levels (DEPI 2013). This suggested that while the FOP 
had some risk reduction benefit, it was not targeted enough in strategic areas to effectively reduce fuel and 
risk to benefit the Leadbeater’s Possum (figure 3).  
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 Figure 3: Residual risk profile for the areas predicted to be occupied by the Leadbeater’s Possum (FFDI 130, Grass at 2 
tonne/ha) – modified risk scenarios for 1983, 1998, 2009 and 2012, Fire Operations Plan 2012/13 – 2014/15, and 2015 with no 
planned burning since 2009. 

The report was the first of its kind undertaken by DELWP to trial a bushfire risk modelling techniques on a 
natural value rather than a life and property asset.  The report was able provide the first estimate of  
landscape-scale bushfire risk to the Leadbeater’s Possum (modelled occupancy) and highlighted the need to 
determine where the bushfire risk lays on public and private land and analyse the effectiveness of the next 
iteration of the Fire Operations Plan. 

This report forms the basis for future work which will determine specific areas of risk in the landscape to the 
species and determining how this risk can be reduced in line with recommendation 8 of the LPAG. 

Addressing these points as well as piloting a methodology to develop a fuel management strategy that 
reduces the risk of future bushfire to meta-population one that can be applied to the other five meta-
populations will be explored in this interim Leadbeater’s Possum Fuel Management report.  
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The aims of the interim Leadbeater’s Possum report are: 

- To update the results of the residual risk profile of the Leadbeater’s Possum completed in the 2013 draft 
report with the most up to date fire history and analyse the current FOP to determine its effectiveness at 
reducing the risk of bushfire to the species and its potential habitat using the most up to date spatial layers; 
and  

- Trial a methodology for developing a cross tenure fuel management strategy to one of the six identified 
meta-populations (referred to as meta-population one) which can then be applied to the other five meta-
populations. 

2.1 Understanding the risk to the Leadbeater’s Possum 

Bushfire Risk Modelling  
Phoenix RapidFire is a computerised bushfire model which has been developed by the University of 
Melbourne in collaboration with the Bushfire Cooperative Research Centre and DELWP.  It is used to 
simulate and measure bushfire risk on a landscape scale. In the model, simulated bushfires are ignited at 
points on a systematic grid across Victoria. Fires are ignited and simulated individually.   

An initial set of bushfire simulations is used to create a “maximum risk scenario”. The maximum risk scenario 
model shows the average impact fire would have on an asset (in this case Leadbeater’s Possum habitat) if 
the fuel in the landscape was at the highest possible level. Because higher fuel loads equate to higher 
bushfire risk, this model can be used to establish the benchmark for maximum bushfire risk within the 
Victorian landscape. 

A second set of bushfire simulations is then used to establish a “modified risk scenario”. The modified risk 
scenario shows the average impact fire would have on occupied habitat if the amount of fuel in the 
landscape had been reduced by a particular combination of bushfires and/or planned burning. The modified 
risk scenario draws on records of past fires and planned burns. 

Many different modified risk scenario models can be produced, each representing a different combination of 
bushfires and planned burning. These modified risk scenarios may be based on past records of fire 
occurrence, or predicted occurrence of fire such as future planned burning related to a fuel reduction 
strategy, or a hypothetical occurrence of fire that may be used to investigate the effectiveness of particular 
management options. 

By comparing the impact on occupied habitat in the benchmark maximum risk scenario with the impact on 
occupied habitat in the modified risk scenario, DELWP can investigate how different fuel reduction regimes 
affect the impact of severe bushfires. The difference between the maximum and modified risk scenarios is 
referred to as residual risk: the ratio of the average occupied habitat impact of the modified risk scenario to 
the average occupied habitat impact of the maximum risk scenario, reported as a percentage. In other 
words, residual risk represents the percentage of maximum bushfire risk that remains in the landscape 
following fuel reduction due to a particular planned burning and bushfire history. 

Methodology  

Phoenix RapidFire  
The results in this report were developed using methodologies devised by the Future Fire Group and using 
the fire simulation tool Phoenix (RapidFire) version 4.0.0.7 
 
Detailed description of the methodology is provided in the following documents: 

 Andrew Ackland, Andrew Blackett & Owen Salkin (2013) VICTORIAN BUSHFIRE RISK 
PROFILES – A Foundational Framework for Strategic Bushfire Risk Assessment, 
Department of Environment and Primary Industries, Victoria 

2. Analysing and Addressing the Risk of bushfire 
to the LBP 
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Leadbeater’s Possum habitat layers 

The impact of bushfire is not directly modelled on Leadbeater’s Possum individuals or colonies. Instead the 
bushfire impacts are modelled on a spatial layer of occupied habitat, which is considered to be a proxy for 
the Leadbeater’s Possum. This methodology assumes a loss of occupied habitat due to bushfire impact is 
correlated with the loss of individual possums and colonies.  

There were three habitat models used in the initial stages of the modelling, one was discarded early on due 
to questions of suitability. The other two habitat layers used in the analysis were the Leadbeater’s Possum 
Occupancy Model and the Leadbeater’s Possum Potential Habitat Layer.  For the purposes of this report and 
testing of this methodology, one of six identified meta-populations was analysed.  It is expected the 
remaining five meta-populations will be analysed and included in the final version of this report.  

- (i) Occupancy Model 

The LBP Occupancy Model was developed by the Arthur Rylah Institute (ARI) and identifies areas most 
likely to be currently occupied by Leadbeater’s Possums. Further information about the model can be found 
in Lumsden et al. (2013). When reporting on risk and this model, this report is reporting on the bushfire risk 
to the current occupied habitat post the 2009 fires. For the purpose of this report, based on advice from ARI 
and to maintain consistency with the DRAFT DEPI (2013) report, the probability (of occupancy) threshold of 
>30% was used for the Occupancy Model.  

- (ii) Potential Habitat Layer 

The LBP  Potential Habitat Layer consisted of a range of modelled and actual species recorded data. This 
included buffered species records (LBPAG_BUFF_CHRFA_v20150716), modelled old growth 
(LBP_MOGAB_CHRFA_v20150716), the Leadbeater’s Possum reserve system 
(lbp_DSE_Final_gda_z55mga_poly) and a thresholded version of the Leadbeater’s Possum Species 
Distribution Model (SDM) (LBP_PHAB_CHRFA_v20150716). The thresholds were applied to the SDM based 
on advice from modellers and wildlife scientists at ARI. This model was developed to represent the full range 
of possum habitat; both the current and previously suitable habitat (pre 2009 bushfires). 

Defining when habitat is ‘impacted’ by fire.  

The potential habitat impact of ignitions is calculated for each ignition on a 1km grid of fires. The loss value is 
an estimate of the number of hectares of habitat that will experience fire behaviour at or above thresholds for 
habitat loss (Low Intensity Fire at or above a flame height of 2.5 meters) from an ignition at each individual 
1km grid point. The low intensity scenario was chosen as previous sensitivity analysis found little to no 
difference between two other scenarios (DEPI 2013). The use of this scenario is also warranted as previous 
research has indicated that even low intensity fire has a significant impact on Leadbeater’s Possum 
abundance (Lumsden et al 2013; Lindenmayer et al. 2013; Lindenmayer et al. 2015b). 

Known Errors and Limitations 

Phoenix RapidFire  
All analysis complete for this report was done so using Phoneix RapidFire version 4.0.0.7. Phoenix RapidFire 
is a computerised bushfire model which has been developed by the University of Melbourne in collaboration 
with the Bushfire Cooperative Research Centre and DELWP. 

Like all models, Phoenix provides only an approximation of reality and the accuracy of its outputs is 
dependent on the quality of its inputs.  Phoenix uses a range of data inputs to model bushfire behaviour, 
including fuel types, ignition locations, weather variables, topography and previous fire history. While DELWP 
strives to use the most accurate data possible, it is acknowledged that these datasets vary in accuracy and 
there is need for further improvement.  

As the model is sensitive to minor differences in inputs, small shifts in the weather, fuel accumulation 
functions, or time of ignition, can cause large differences in results. The result being that actual fire spread 
may not be reflected in model guidance. 

It is acknowledged that Phoenix is a tool primarily designed for research and that in this case it is being used 
operationally. DELWP however believes that Phoenix is currently the most appropriate tool to be used for 
bushfire modelling and analysis in Victoria. 
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Weather 
The weather simulations used are consistent across the entire risk landscape. It is, however, known that 
expected weather conditions vary across the landscape. Into the future additional weather analysis and 
scenarios will be added to better reflect local conditions.  

Because of the chosen weather scenario, modelled bushfires are restricted to those that do their most 
damaging runs in a single day. The risk posed by multi-day bushfires (i.e. “campaign fires”) is explicitly 
excluded from the current analysis. The greatest losses of life and property in Victorian bushfires have 
historically been caused by severe single day bushfires. 

Likelihood 
A full understanding of bushfire risk requires consideration of both the likelihood and consequence of 
bushfire impacts on values.  The likelihood of all ignitions throughout the East Central bushfire risk landscape 
is considered to be equally likely in the present analysis, whereas in reality the likelihood of fires occurring in 
any given location does vary. The current methodology does not incorporate likelihood. It is acknowledged 
by the authors that likelihood is just as important as assessing consequence of bushfires; however there is 
currently no tested method to do this using Phoenix RapidFire. 

Leadbeater’s Possum habitat 
As discussed above bushfire impact on the Leadbeater’s Possum is not modelled directly. Instead, the 
spread and impact of bushfires on Leadbeater’s Possum occupied habitat and Potential Habitat Layer is 
modelled, and this impact is considered to be a proxy for the impact of bushfire on the Leadbeater’s Possum.  

Risk is always estimated using the occupancy model dataset (post 2009 fires). This means that changes in 
bushfire risk as a result of previously occupied areas is not captured in this analysis.  
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Results  

Leadbeater’s Possum Occupancy Model 
The residual risk profile for the Leadbeater’s Possum Occupancy Model (as detailed in the Data & Inputs 
section) habitat is shown in figure four below. The historical residual risk (since 1995) for the modelled 
habitat is represented by the blue line, and as mentioned earlier this is expressed as the proportion of 
maximum risk to the modelled habitat in the ECBRL footprint.  

This profile shows that following the 1983 Ash Wednesday fires fuels steadily re-accumulate in areas of risk 
to the Leadbeater’s Possum and returned to pre-1983 levels and remained consistently over 90% between 
1995 and 2008. Following the 2009 Black Saturday fires the residual risk dropped to below half of the 
possible maximum to 46%, indicating that these fires reduced fuels in strategically important locations. Since 
2009 the residual risk has been increasing rapidly to where it is now; as at 2016, the current residual risk is 
83% (Figure 4).  

Figure four also shows the predicted risk over the next three years (2017-19). One of these predicted 
scenarios is what the risk level would be over the next three years without planned burning since 2016; 
which results in a steady increase to around 93% in 2019 and continue rising beyond. This is approximately 
the level seen prior to the Black Saturday fires in 2009.  

Figure four also shows two alternative scenarios. These scenarios show the impact on the residual risk curve 
if all the burns on the 2017-19 Fire Operations Plan (FOP) are implemented; the first scenario being just the 
highly treatable vegetation (orange square) and the other both highly and moderately treatable vegetation 
(maroon square) (Figure 4). The two scenarios are used to simulate both favourable and unfavourable 
burning conditions in a given year; with the highly and moderately treatable scenario representing favourable 
conditions (i.e. drier years) and the highly treatable scenario representing unfavourable conditions (i.e. wetter 
years).  

The results also shows that for both favourable and unfavourable years that burning areas on the current 
FOP will reduce the risk compared to no burning after 2016. It also shows that in a favourable year the 
residual risk falls to below the current 2016 level at 79%. This suggests that the current planned burning 
program is effective in reducing bushfire risk to the species.  

 

 
Figure 4. Residual risk profile for the Leadbeater’s Possum Occupancy Model (>30% probability) at Forest Fire 
Danger Index 130 (Grass at 2 tonne/ha) for the East Central Bushfire Risk Landscape - including predicted risk after 
the implementation of the 2017-19 Fire Operations Plan.  
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Leadbeater’s Possum Potential Habitat Layer 
The residual risk profile for the Leadbeater’s Possum ‘Potential Habitat Layer’ (as detailed in the Data & 
Inputs section) is shown in figure five. It shows a similar trend to the residual risk profile as for the 
‘Occupancy Model’, whereby after the re-accumulation of fuel post 1983 Ash Wednesday fires, the residual 
risk remains at or around the pre-1983 levels; ~96% (Figure 5). Again the 2009 Black Saturday fires caused 
a reduction in residual risk, but for this model, the risk was reduced to about a third of the maximum risk at 
33%. A reason for this could be the increased area of the ‘Potential Habitat Layer’ compared to the 
‘Occupancy Model’; where the ‘Potential Layer’ has had more landscape strategic risk reduction. 

The current residual risk in 2016 is 80% (Figure 5). The same prediction scenarios used for the ‘occupancy 
layer’ were completed for the ‘Potential Habitat Layer’ and show a similar trend; with no burning conducted 
after 2016 leading to an increase in residual risk to 91% and would continue to rise (Figure 5). Figure five 
also shows that areas on the current 2017-19 FOP are in areas of strategic risk reduction locations due to 
both the highly and the highly-moderately treatable scenarios reducing risk below the no burning scenario.  

 
Figure 5. Residual risk profile, including predicted risk after the implementation of the 2017-19 Fire Operations Plan, 
for the Leadbeater’s Possum Potential Habitat Layer at Forest Fire Danger Index 130 for the East Central Bushfire 
Risk Landscape 
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2.2 Developing a fuel management strategy for the Leadbeater’s Possum  
 

The second part of this report looks into developing a methodology to develop a fuel management strategy 
that reduces the risk to the Leadbeater’s Possum and it’s habitat 

Aims 
The main aims of this pilot were to determine: 

- Where in the landscape bushfire risk existed for Leadbeater’s Possum populations 

- How, using fuel modification (including planned burning), to best reduce the bushfire risk 

- Appropriate recommendations to adjust the current fire management zoning  

Method 
1. The first step in this process was to model the ignition threat for the entire ‘Occupancy Model’ area. 

An ignition threat map was created, which represents, on a 1km grid and at FFDI 75 conditions with 
no fire history, the source of an ignition that would impact the habitat layer. Each ignition point had a 
value of the hectare amount of habitat predicted to be impacted by fire. The ignition threat 
information was generated for each of the six meta-populations as well as the overall Occupancy 
Model area. A total of 15677 ignitions were selected as impacting on the modelled habitat, and 1095 
ignitions for meta-population one. 

2. From the ignition threat map, burn units were selected based on the weighted area (hectares) from 
ignition points found within each burn unit. This then created a Leadbeater’s Possum fire catchment, 
which was then broken down into meta-population sub-catchments for modelling. For each 
catchment a 1km ignition grid was created.  

3. The selected burn units were then intersected with land tenure information. This was done so that 
bushfire risk could be displayed across public and private land.  

4. In total there were 148 burn units chosen for meta-population one. However this was a considerable 
amount to model and the size of burn units was grossly uneven. Therefore some burn units were 
merged together so that they were of similar size to neighbouring burn units. This then formed 62 
‘groups’ of burn units, which were then modelled individually using the ignition grids. Treatability was 
also taken into account and untreatable vegetation classes were not simulated (usually wet EVCs). 
Some burn units were found to be ineffective in isolation but effective when used in combination with 
nearby burn units. For each catchment, combinations of burn units were also examined. 

5. Results were broken up by individual localities in the catchment for each burn unit run and added 
together to form a catchment total. Comparing this result against no fuel management in the identical 
catchment gave the residual risk score. 

6. The next step was to create a first set of scenarios, often 10 or 20, using all of the best burn units or 
burn unit combinations that gave good residual risk reductions, then selectively including the burn 
units with lesser risk reductions and finally avoiding those that increased risk. 

7. Scenarios were refined a number of times to attempt to get a better risk reduction with less burning 
where possible. Before the final strategies were selected, the refined burn units were intersected 
with the current Fire Management Zones layer. This was used to highlight which of the current 
Landscape Management Zones would be the most effective at reducing risk.  

8. There were three final strategies created, which contained between 12 and 29 burn units. There was 
a DELWP strategy (public land only), Private land (only) and a Cross tenure strategy (public and 
private land). These strategies were then modelled and reported on (figure six) 

9. After this point a theoretical rezoning proposal is made. It then goes to the Fire Districts, Biodiversity 
staff and Parks Victoria for discussion and comment.  If discussions resulted in changes to the 
modelled output, these changes are re-modelled as per steps five and six. 
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The Strategies 
Three strategies were identified and modelled for meta-population one of the Leadbeater’s Possum.  

1. Public land strategy.  The public land strategy, identified as areas marked in green in figure six, 
includes 17 burn units, across 9,869ha. For the purposes of this report all burn units in this strategy 
were assumed to have been treated on the same day in autumn. The risk reduction was measured 
using a grid of fires started in the following summer.   

2. Private land strategy: The private land strategy, identified as areas marked in red in figure six, 
includes 12 burn units, across 3,274ha. For the purposes of this report all burn units were assumed 
to have been treated on the same day in autumn. The risk reduction was measured using a grid of 
fires started in the following summer.   

3. Cross-tenure strategy. The cross tenure strategy was a combination of both the public and private 
land strategies.  

 
Figure 6. Map of the Leadbeater’s Possum Occupancy Model, meta-population one including the Leadbeater’s 
DELWP, Private land and Cross tenure fuel management strategies  
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Results  
While the modelling was completed at FDI75 based on local weather information over the last 12 years, 
there was an outlier of Black Saturday in 2009 which had weather at FDI130. Therefore the results here are 
presented at both FDI75 ‘Indicative weather scenario’ and FDI130 ‘Worst case scenario’ to ensure that the 
proposed strategy holds up at all possible FDI ranges. At the time of writing this report the risk modelling 
data for assessing the effectiveness of the proposed fuel management strategies has only been produced for 
the Leadbeater’s Possum ‘Occupancy Model’. The ‘Occupancy Model’ was prioritised for the modelling 
process as it best represents the current occurrence of Leadbeater’s Possum across the landscape. 

FFDI 130 – worst case scenario 
The ‘Occupancy Model’ residual risk profile for meta-population one, under the FFDI 130 scenario, is 
displayed in figure six. The historical risk is displayed by the solid blue line and shows that prior to 2006 the 
residual risk for meta-population one was approximately at its maximum, ranging between 97-99% (Figure 
6). In 2006 the residual risk dropped to 87% which corresponds to a bushfire that occurred approximately 
16kms north east of the meta-population (source: VSDL FIRE_HISTORY_LASTBURNT). Then in 2009 the 
residual risk drops to approximately 10%, as a result of the Black Saturday bushfires (source: VSDL 
FIRE_HISTORY_LASTBURNT). Since 2009 the residual risk has been increasing as the fuel hazard re-
accumulates, to where it currently is for 2016 at 77% (Figure 6).  

As with the previous residual risk profiles, there were predicted scenarios of risk into the future. Firstly, under 
a ‘no burning’ scenario after 2016, the residual risk reaches 89% and keeps increasing (Figure 7). Then 
there are the hollow squares on the graph in 2019, which represent the implementation of the current 2017-
19 FOP. The yellow is highly treatable vegetation and the dark red high and moderate treatable vegetation. 
The results show that the current FOP is in areas of strategic risk reduction for this meta-population as both 
high and high-moderate scenarios reduce residual risk to around 81% and 76% respectively (Figure 7).  

This graph also shows the three fuel management strategies as mentioned earlier. There is a DELWP 
Strategy (green solid line), Private Strategy (dark red solid line) and a Cross tenure Strategy, which is the 
combination of the DELWP and Private (orange solid line). These fuel management strategies represent a 
long term benchmark for fuel management and the lowest residual risk that could be achieved under this 
scenario. The DELWP strategy over the long term reduces the risk to around 77%, compared to the Private 
Strategy which maintains residual risk to around 93% (Figure 6). This suggests that the predominant amount 
of risk for meta-population one is on public land, which isn’t surprising considering the amount of forested 
public land compared to the predominantly paddocked private land adjacent to the population. When these 
strategies are combined under the Cross tenure Strategy the residual risk is reduced to 72% (Figure 7). This 
last strategy is the lowest the risk could be reduced for meta-population one under an FFDI 130 scenario 
using planned burning.  

The reason that the historical risk went well below what could be achieved through our benchmarks was due 
to the 2009 fires that burnt significant areas of land that could not have normally been treated (i.e. Wet 
Forest). With the risk continuing to rise, our goal will be to stabilise the risk to around our strategy levels. 
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Figure 7. Residual risk profile for the Leadbeater’s Possum Occupancy Model (>30% probability) at Forest Fire 
Danger Index 130 (Grass at 2 tonne/ha) for Meta-population 1 - including predicted risk after the implementation of 
the 2017-19 Fire Operations Plan, the Leadbeater’s DELWP, Private land and Cross tenure bushfire risk reduction 
Strategies.  

 

FFDI 75 weather scenario  
The ‘Occupancy Model’ residual risk profile for meta-population one, under the FFDI 75 scenario, is 
displayed in figure eight. Unlike previous profiles, figure eight only shows the direct comparison between the 
proposed three fuel management strategies with the current residual risk and a predicted residual risk with 
no burning after 2016. It has also been modelled at FFDI 75, which was found to be the highest FFDI to 
occur on average per year over a 12 year period, across the LBP habitat area.  

Firstly, the current residual risk as of 2016 is 77% (Figure 8). Next are the fuel management strategies with 
the DELWP Strategy reducing the risk to 54% and the Private Land Strategy maintaining residual risk to 79% 
(Figure 8). Again this suggests that the predominant amount of risk for meta-population one is on public land. 
However for the combined Cross tenure Strategy the residual risk is reduced to 50%.  This last strategy is 
the lowest the risk could be reduced for meta-population one under an FFDI 75 scenario using planned 
burning. In comparison under a no burning scenario after 2016, the residual risk reaches 88% (Figure 8). 
This indicates that each of the fuel management strategies, if implemented, would be effective at reducing 
the residual risk to meta-population one.  
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Figure 8. Residual risk profile for the Leadbeater’s Possum Occupancy Model (>30% probability) at Forest Fire 
Danger Index 75 for Meta-population 1 – including the Current Residual Risk, the Leadbeater’s DELWP, Private land 
and Cross tenure fuel management strategies, and predicted residual risk if there was no burning after 2016  

 

Recommendations 
The DELWP Strategy for meta-population one consisted of 17 burn units, with five being in Landscape 
Management Zone (LMZ) and the remainder in Bushfire Moderation Zone (BMZ) (Figure 9). For the purpose 
of effective risk reduction all burn units in the strategy should be treated as a BMZ, both for burn interval and 
coverage, as was done in the case study.  
 
It was recommended that the five burn units in LMZ, across approximately 3,400ha, to be rezoned from LMZ 
to BMZ and the complete DELWP Strategy for LBP meta-population one (Figure 9). This recommendation 
was presented recently (September 2016) to both the Murrindindi and Yarra DELWP Fire and Land districts, 
as part of the ECBRL fire management zone (FMZ) rezoning process. Amendments were made to the 
current zoning to reflect the intention of the strategy and the operational feasibility of the plan.  A review of 
the effectiveness of the strategy should be undertaken in the near future. 
 
The case study highlighted the distribution of bushfire risk according to land tenure, as was recommended by 
the DEPI (2013) report. For meta-population one the majority of the risk exists on public land compared to 
private land. However with a cross-tenure approach the risk reduction benefits to LBPs can be effectively 
reduced to below the current level of risk. It is therefore worthwhile to investigate the feasibility of treating risk 
across both tenures for this meta-population 
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The results from the meta-population one case study demonstrated that an effective fuel management 
strategy at reducing residual bushfire risk can be developed for a natural value such as the LBP.  
 
This success means that risk modelling work should continue for the remaining five LBP meta-populations to 
produce an overall bushfire management strategy for the species. This would also fulfil the recommendations 
from both the LBPAG report (2014) and the Draft DEPI (2013) report. This work should also include the 
following steps: 

- Complete the remaining five meta-population fuel management strategies for the Occupancy and 
Potential Habitat Layer Models, at both FFDI 75 and 130 

o Include land tenure analysis 
- Complete historical residual risk profile at 75 FFDI for the Occupancy and Potential Habitat Layer 

Models 
- Report on findings for each meta-population to the relevant DELWP districts and seek comment and 

feedback, particularly regarding zoning changes 
- Seek Biodiversity comment/values assessment on any proposed zoning changes 
- Review spin off affects for other species, including any potential detrimental impacts 
- Nominate zoning amendments where necessary and get LBP fuel management strategy 

implemented 
- Monitor the effectiveness of the strategy at reducing residual risk, i.e overall fuel hazard monitoring, 

burn mapping, review the residual risk after implementation of each meta-population strategy etc 
- Work with CFA and other relevant agencies to implement LBP strategies on identified private land 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next Steps 
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Thanks wasn’t aware of connection to VEAC reports so good to know.
 
From: @delwp.vic.gov.au [mailto @delwp.vic.gov.au] 
Sent: Friday, 1 September 2017 11:55 AM
To: @environment.gov.au>
Subject: Re: Leadbeater's question [SEC=UNCLASSIFIED]
 
Hi  

The official line is:

The effectiveness of the timber harvesting exclusion zones in supporting the recovery of Leadbeater’s
Possum and a sustainable timber industry was recently reviewed and the review report was released
in July 2017. In addition, the Victorian Environmental Assessment Council (VEAC) was asked to
conduct separate assessments of the conservation values and the fibre and wood supplies in the
state forests in eastern Victoria, including those important for Leadbeater’s Possum. These reports
were published in February and May 2017, respectively. 

The Victorian Government will consider the outcomes of the THEZ review, along with the VEAC
assessments, in deciding on any further actions required to protect Leadbeater’s Possum. 

Regards, 

 

 |  Knowledge and Decision Systems | Biodiversity Division
Energy, Environment & Climate Change | Department of Environment, Land, Water & Planning 
Level 2, 8 Nicholson St, East Melbourne, Victoria 3002
T: 03  | M  | E: @delwp.vic.gov.au
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   I acknowledge the traditional Aboriginal owners of country throughout Victoria and pay my respect to them, their culture and

their Elders past, present and future 

From:         @environment.gov.au> 
To:         @delwp.vic.gov.au>, 

Date:        01/09/2017 10:39 AM 
Subject:        Leadbeater's question [SEC=UNCLASSIFIED]

 a quick question. Are the 6 recommendations from the buffer zones review being implemented? Can we
state that in briefings etc? 
  

 
Director 
Terrestrial Threatened Species 
Department of the Environment and Energy 
GPO  Box 787  Canberra  ACT  2601 
02 6275  

@environment.gov.au 
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From:
To:
Subject: RE: Draft CA comments? [SEC=UNCLASSIFIED]
Date: Monday, 13 November 2017 1:22:19 PM
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Thanks 
 
The straightforward corrections of fact or expression I’m doing now, but any that are actual
“decisions” (like the population size estimate) I’ll wait until it goes to TSSC and see what they
have to say.
 
Cheers,

 
****************************************************************

 
Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
****************************************************************
 
From: @delwp.vic.gov.au] 
Sent: Sunday, 12 November 2017 2:35 PM
To: 
Subject: RE: Draft CA comments? [SEC=UNCLASSIFIED]
 
Hi  

good to catchup the other day.  here are just a few thoughts and comments.  Let me know if anything
not clear. 

bye 

 

 |  Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
T:  | F: 03 9450 8799 | E @delwp.vic.gov.au

www.ari.vic.gov.au 
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Thanks! Will take me a bit to digest all this. 

Just one quick question – when you say the “200 report” which one is that exactly? I think know, but would
prefer to be sure. 

****************************************************************
 

Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
**************************************************************** 

From: @delwp.vic.gov.au] 
Sent: Wednesday, 1 November 2017 12:15 AM
To:
Cc:
Subject: RE: Draft CA comments? [SEC=UNCLASSIFIED] 

Hi  

sorry for not getting comments back to you sooner.  And sorry but I haven't finished them all - too
many urgent deadlines at the moment!  I got  to read through the background info and make
comments and I added a few things here too, then have gone through the first criteria.   I have
meetings most of the next 2 days so thought I should send through at least what we have got up to so
far.  I will try and have another go between meetings and get  to do some more tomorrow as
well and progressively get comments to you, so that you have time to consider them. 

and it makes for interesting reading! 

bye 

 

|  Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
T:  | F: 03 9450 8799 | E @delwp.vic.gov.au

www.ari.vic.gov.au 
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From:         @environment.gov.au> 
To:          

Date:        30/10/2017 04:00 PM 
Subject:        RE: Draft CA comments? [SEC=UNCLASSIFIED]

Hi  

A simple answer for that one – I haven’t really gotten to it. Just cut and pasted from the old CA for now. My
focus has to be getting the assessment right first. I have a little more time to do the actions – I’ll also have to
see whether there are any restrictions on incorporating those actions, given the plan hasn’t been signed off on
yet. That shouldn’t be an issue, but I will have to check. 

I’ve not shared the potential category with  yet. It’s a bit awkward to know how much/how little is OK to
convey to someone who is outside of government. For the moment I’ve just asked question on specific detail
and interpretation so that it’s not clouded by any potential bias to lead to a specific outcome. I’ll sound out a
couple of more senior folk on that before I say too much. Needless to say, everyone will know anyway once it
goes to consultation and it might be better to prepare the ground first. 

Absolute deadline is probably Thursday afternoon/Friday morning if that’s do-able for you. That might be
allowed to spill over into next week, but if you end up having more extensive comments it’ll be hard to work
them into a document that I get to the TSSC with enough time for them to consider it properly. 

Cheers, 
 

****************************************************************
 

Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
**************************************************************** 

From: @delwp.vic.gov.au] 
Sent: Monday, 30 October 2017 3:53 PM
To: 
Subject: RE: Draft CA comments? [SEC=UNCLASSIFIED] 

Hi  

just glancing through it now - one quick question - why not use the new recovery plan to outline the
conservation actions and priorities at the end- we spent a year of blood, sweat and tears writing it so I
would hate to see it be wasted.  And it has gone to public consultation so even if the final version
wasn't included since it hasn't been released, at least the consultation draft version could be used
with the comment to say that it will be updated once the plan is released.     The list of actions you
have is very out of date now.   
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when is your absolute deadline for comments 

bye 

 

 |  Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
T  | F: 03 9450 8799 | E: @delwp.vic.gov.au

www.ari.vic.gov.au 
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From:         @environment.gov.au> 
To:          

Date:        30/10/2017 03:17 PM 
Subject:        RE: Draft CA comments? [SEC=UNCLASSIFIED]

Hi  

I will take what I can get. I’ve attached the latest version where I have put it all into the standard format we use.
You’re welcome to comment on any/all of it, but if you’re pressed for time, just skip the bit until the actual
criteria. I’ve largely cut and pasted that from the previous advice, and it really is only the assessment that
matters. It’s not much different to what I sent you, but enough here and there to make it better to comment on
this. 

I’ve put a reference once or twice to your telling me that there was a 35% strike rate on the last set of surveys.
I’ve highlighted it in each case, so that you can see whether it’s a reasonable thing to say at this point or not. Do
feel free to just ask me to delete if it’s not appropriate there. 

Cheers, 
 

****************************************************************
 

Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
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Department of the Environment and Energy
ph 02 6275  
**************************************************************** 

From: @delwp.vic.gov.au] 
Sent: Monday, 30 October 2017 2:02 PM
To: 
Subject: Re: Draft CA comments? [SEC=UNCLASSIFIED] 

Hi  

sorry for not looking at these last week - I always think I can get more done than I can!!  I can look at
it this afo if that is not too late - have you got a revised version or will I look at the one from 20 Oct? 

bye 

 

 |  Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
T:  F: 03 9450 8799 | E: @delwp.vic.gov.au

www.ari.vic.gov.au 
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From:         @environment.gov.au> 
To:          

Date:        27/10/2017 10:51 AM 
Subject:        Draft CA comments? [SEC=UNCLASSIFIED]

Hi  

I thought I’d check in and see if you’ve had a chance to read over the draft conservation advice material I sent?
It’s nominally due today, although I have an extension for a few days. Currently I’m just working on the
introduction text (general biology etc) so I’m not at a loose end. 

I got some comments from  too. As expected, I’ll need a couple of subtle changes to the text, but more
along the lines of qualifying statements here and there rather than profound changes to the substance. So I’ll
be working on them next (I hope to get to it later today). 
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Cheers, 
 

****************************************************************
 

Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
**************************************************************** 
[attachment "2017 - Gymnobelideus leadbeateri - Consultation CA.docx" deleted by 
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Regards, 
 

Director, Species Information and Policy Section
Protected Species and Communities Branch
Biodiversity Conservation Division
Australian Government Department of the Environment and Energy
Ph: 02     M: 
 
The Department acknowledges the traditional owners of country throughout
Australia and their continuing connection to land, sea and community. We pay
our respects to them and their cultures and to their elders both past and present.
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Item 4 – 2017 Finalised Priority Assessment List (FPAL) under the EPBC Act 

 The Commonwealth ( ) provided an update on the 2017 FPAL under the EPBC Act. 
He thanked the states/territories for their input to assist the TSSC in its deliberations on the 
2017 Proposed Priority Assessment List (PPAL) provided to the Minister. 

o The Minster signed a large FPAL of 84 species and three ecological communities, 
and no Key Threatening Processes. 

o The 84 species included:  
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- 17 mammal species, including Leadbeater’s possum (Gymnobelideus 

leadbeateri) and 16 species proposed based on the MAP, eight of which are 
Extinct listings that as the TSSC recommended for inclusion on the FPAL to 
promote a scientifically robust national list  
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2017 FPAL – explanatory information 

As previously advised, the 2017 FPAL has now been determined by the Minister under the 
EPBC Act. The FPAL sets out the assessment priorities under the EPBC Act for the 
Commonwealth Threatened Species Scientific Committee (TSSC) for the period commencing 
1 October 2017, with each item (species or ecological community or key threatening process) 
assigned a statutory timeframe for provision of final advice by the Committee to the Minister.  
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SUMMARY OF 2017 FPAL (SPECIES) 

Species / group of species Type of 
nomination 

Assessment 
completion time Jurisdictional assessment lead 

17 mammal species Committee Either 30 March or 
30 September 2019 

16 of these species are to be assessed based on the outcomes of the Mammal Action Plan 
(including 8 proposed listings as Extinct); Commonwealth will lead most of these assessments, 
but will consult with the relevant range states (Qld, WA and NT) regarding whether they can lead 
a small number of state/territory endemic species. The Commonwealth will lead the 
reassessment of Leadbeater’s possum.   
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From:
To: delwp.vic.gov.au"
Cc: @delwp.vic.gov.au"
Subject: RE: Occupancy [SEC=UNCLASSIFIED]
Date: Tuesday, 10 October 2017 10:09:36 AM

Yeah, I wondered about the ringtails. I’ve seen dreys in coastal tea tree, but I have no idea
whether they make them in ash forest. I could imagine LBP taking up residence in an abandoned
drey if it was available. Certainly seen brushtails come out of them.
 
Will let you know if/when this guy gets back to me.
 
****************************************************************

 
Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
****************************************************************
 

From:  
Sent: Tuesday, 10 October 2017 9:27 AM
To: 
Cc: 
Subject: Re: Occupancy [SEC=UNCLASSIFIED]
 
Hi 
 
That is really interesting. We have often wondered if they can nest in things other than the
classic big old dead tree. It would be really interesting to find out more about the two nests
in live 1939 trees - were these in hollows in these trees or a fork of the tree?  If in a hollow
what did the hollow look like - a hole in the main trunk or elsewhere? 
 
Ringtails can make dreys in forks of trees but the description of densely intertwined
shredded bark is more LBP like and saying he saw 5 animals in it also is much more LBP
than ringtail so that is really interesting too. Have often wondered if they can do this but
haven't had any clear evidence. We are hoping that  when he gets his GPS tracking
going might shed light on alternative nesting sites particularly in young regrowth forest but
he hasn't managed to catch any animals yet. 
 
So both reports are intriguing. But how often it happens and so how important it is are
unknown. You are right in that if they did this a lot it would change perception of suitable
habitat considerably. But would need a lot more data first.  Would be fascinating to hear
more. 
 
Am in the field at present - will think more on you suitable habitat email and get back to
you. 
 
Bye
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On 9 Oct. 2017, at 3:52 pm, @environment.gov.au> wrote:

Oh, and while I’m at it:
 
I was going back through some of the submissions on the last assessment, and
found one containing this:
 

I have had verbal reports from forest workers, of sightings prior to 2009, of
densely intertwined shredded bark nests, containing Leadbeater's Possums.
These nests were observed located in 1939 regrowth Ash. I have seen one
myself, containing five possums, that had been constructed in the
bifurcated stem of a Eucalyptus delegatensis tree. Another report I received
was of at least two nests being observed in 1939 regeneration trees within
a single logging coupe. This coupe also contained dead decaying Eucalypt
stems of an older age class.

 
What do you make of it? Is it credible and/or significant? I’m guessing it’s not that
big a deal unless it turned out to be a common practice, in which case it could
change habitat assessment quite a bit (couldn’t it?). The contributor seems to at
least have a credible background.
 
I’ve just sent the guy an email to ask if he can elaborate so if you’re interested I’ll
pass on his reply.
 
Cheers,

 
****************************************************************

 
Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
****************************************************************

s22

s22

s22

s22

s22 - material irrelevant to scope

A23674
Text Box
email chain contained in Document 33



s22 - material irrelevant to scope



s22 - material irrelevant to scope



From:
To: @delwp.vic.gov.au"
Cc: @delwp.vic.gov.au; Richardson, Geoff; 
Subject: RE: Review of status of LBP: Request for advice for discussion with Minister Frydenberg

[SEC=UNCLASSIFIED]
Date: Monday, 16 October 2017 1:01:01 PM
Attachments: image001.gif

image002.gif
image003.gif
image004.gif
image005.gif
image006.gif
image007.jpg
image008.gif

Hi , happy to catch up by phone to clarify process and timeframes.  Will also discuss how
we plan on updating (if required) the draft recovery plan to align with the assessment and Vic
consultation on that as well.
How are you placed Wed some time, am flexible with times at this stage? We’ll probably have a
preliminary draft (at least for Criterion 1) to have a look at this week.
 
Cheers
 

 
 
 
From: @delwp.vic.gov.au [mailto: @delwp.vic.gov.au] 
Sent: Monday, 16 October 2017 10:34 AM
To: @environment.gov.au>
Cc @delwp.vic.gov.au; Richardson, Geoff
<Geoff.Richardson@environment.gov.au>; @environment.gov.au>
Subject: RE: Review of status of LBP: Request for advice for discussion with Minister Frydenberg
[SEC=UNCLASSIFIED]
 
Hi  

In line with the intent of the CAM MOU, I am keen that Victoria and the Commonwealth agree on the
assessment prior to public consultation. 

Would be good to clarify if this is what you mean by consultation as it is developed. 

If so, would also be good to discuss process for seeking Victoria's input and agreement given the tight
timelines. Might be worth a phone hookup to discuss. 

Thanks, 

 

 |  Kowledge and Decision Systems Biodiversity Division
Energy, Environment & Climate Change | Department of Environment, Land, Water & Planning 
Level 2, 8 Nicholson St, East Melbourne, Victoria 3002
T:  | M:  | E @delwp.vic.gov.au
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A letter from the Victorian Minister to the Commonwealth Minister for the Environment and Energy,
enclosing a copy of Victoria’s signed MOU, would be appropriate.
The content of the letter would of course be entirely at your department and Minister’s discretion. Here
are some points along the lines of what has been received from other jurisdictions:  

I would like to thank the Commonwealth Government and the former Minister for the
Environment, the Hon Greg Hunt MP, for inviting [state] to sign the MOU…
I am pleased/delighted to sign the MOU on behalf of the [state] government…
I am confident that participating in this important regulatory reform will have significant
benefits…
[Statement on whether state has opted in for ecological communities]
The [state] department is involved in implementation planning for the MOU in consultation with
your department / is actively participating in the CAM Implementation WG…
[State] is working towards xxx… (e.g. administrative and legislative changes being made at the
state level to give effect to the CAM)
For further information, contact…

When this occurs, the Department would be grateful if you could please also email a scanned copy of
the signed MOU to (cc’d) who has the lead on the CAM at this end.
We will then work with DELWP to update the combined copy of the CAM MOU on our website
accordingly.

Cheers 
  

 
  
From: @delwp.vic.gov.au [mailto @delwp.vic.gov.au] 
Sent: Wednesday, 11 October 2017 9:46 AM
To: Richardson, Geoff <Geoff.Richardson@environment.gov.au>
Cc: @environment.gov.au>; @delwp.vic.gov.au
Subject: Fw: Review of status of LBP: Request for advice for discussion with Minister Frydenberg 
  
Hi Geoff, 

Hope all is well. 

Just checking on whether there was a response pending in relation to the attached letter and if so,
what that is looking like? 

Also, as discussed briefly with , I am keen to understand what role DELWP will have in the
review of the LBP conservation status in line with proposed approach under CAM and related to this,
any advice you can provide on how Victoria goes about signing the MOU - i.e. the process. We are in
the final stages of Vic Govt approval to sign the MOU and need to provide advice on next steps. 

Thanks, 

 

 |  Biodiversity Division
Energy, Environment & Climate Change | Department of Environment, Land, Water & Planning 
Level 2, 8 Nicholson St, East Melbourne, Victoria 3002
T:  | M:  E: @delwp.vic.gov.au
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  I acknowledge the traditional Aboriginal owners of country throughout Victoria and pay my respect to them, their culture and

their Elders past, present and future
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From:
To: @delwp.vic.gov.au"
Subject: RE: Visit re LBP [SEC=UNCLASSIFIED]
Date: Tuesday, 19 September 2017 1:55:43 PM
Attachments: image001.gif
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Hi again,
 
One more specific question has occurred to me. I’m looking at the ANU review and it refers (on
p24, Fig 4.3) to the paper by Todd et al “Assessing reserve effectiveness: Application to a
threatened species in a dynamic fire prone forest landscape” on which you’re an author too. It’s
hard to read specific population numbers off the graph, but I wonder if we could get the specific
modelled population sizes for 2000, 2009, 2017 and 2035? They seem to me to one of the most
clear and explicit attempts to demonstrate population trend (noting of course that these may
have changed too with your new data?).
 
Cheers,

 
****************************************************************

 
Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
****************************************************************
 
From: delwp.vic.gov.au] 
Sent: Tuesday, 19 September 2017 12:54 PM
To: @environment.gov.au>
Cc: 

Subject: RE: Visit re LBP [SEC=UNCLASSIFIED]
 
HI  

thanks for sending down the ANU report - very interesting!  Some good things in there but also quite
a lot that I would question or where their interpretation is different to ours.  I will try and have a
thorough read before tomorrow but have meetings all afternoon so it might have to be just a skim. 

In relation to your questions I would add another one - were the figures worked out correctly in the
first place? rather than just has there been any change.  And what if it still doesn't match what we are
finding?  For example  says there is only 2000 ha of suitable habitat and yet the new occupied
timber harvesting exclusion zones represent 6000 ha and we have only sampled a fraction of the
species range and so they are likely to be present in a lot more areas than the 6000 ha.  So is it about
the definition of 'suitable'? 
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component of suitable habitat) is different than the estimates provided by Lindenmayer et al.? 
2.       Is there anything to suggest that the reliance of LBP on hollow bearing trees is less fundamental than
assumed in the previous assessment? Are they persisting in areas where they are clearly not nesting in tree
hollows (and if so, are the numbers doing so sufficient to affect the decline estimates for the population
overall)? 
3.       And another I’ve just thought of – you’ve found a couple of instances of LBP outside the Central RFA area.
Are there large numbers of them, and is the habitat any more/less secure than found with the original area of
interest. 
  
If I think of anything more detailed I’ll let you know. 
  
Cheers, 

 
****************************************************************

 
Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
**************************************************************** 
  
From: @delwp.vic.gov.au] 
Sent: Tuesday, 19 September 2017 10:10 AM
To: @environment.gov.au>
Cc: @environment.gov.au>; @environment.gov.au>;

Subject: RE: Visit re LBP [SEC=UNCLASSIFIED] 
  
Hi  

can you send me the ANU summary you mentioned - not sure I have seen this so it would be good to
read it over before tomorrow.  Is it a general summary or specific to a reassessment?   A key thing for
tomorrow is to decide on how to assess decline in habitat quality, given the previous approach used
that was based on ANU decline in hollow-bearing trees doesn't really match where we have now
found them.  I am still not sure how to deal with this so am keen to get your thoughts on this. 
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(~1 km) based on a digital elevation model (DEM) resampled from its original 0.0025  to 0.01  
resolution (GEODATA 9-second DEM v.3, Geoscience Australia). 
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Appendix S1: Description of the MAXENT models used for the 
analyses  
All models were initially fitted using all available feature types, with 10-fold cross-validation. 
The background points for the possum and glider species were the presence records of the 
other two species combined. This is a common approach accounting for bias in presence-only 
modelling (called Target Group Sampling), where records of species that are surveyed using 
similar methods can be used as background points. The Sooty Owl background points used 
presences for all owls in the Central Highlands region that were available on the Atlas of 
Living Australia (www.ala.org.au), with <1000m accuracy. The models for each species were 
then refined by removing variables that contributed <1% of the permutation importance in the 
initial model, and by assessing the most appropriate feature types to capture species’ 
responses to environmental gradients. Ultimately, all four species’ final models were fitted 
using only hinge features, which produced complex, smoothed response curves that were 
easily interpretable. The contribution of each environmental variable included in final 
MAXENT model for each species is shown in Tables B to E below, alongside the cross-
validated test AUC for that model. The mean AUCdiff for each model is also shown. AUCdiff 
describes the minimum difference between the AUC of the training dataset and that of the 
test dataset [8]. This represents another way of assessing the performance of the models; 
where a smaller AUCdiff value indicates a less over-fitted model. Other common validation 
statistics such as the True Skill Statistic (TSS) [9] were not used as the model predictions 
were not thresholded (to avoid losing information when it is not necessary [10]) and therefore 
this statistic is not relevant to this work. All variables listed in Tables B to E contributed >1% 
permutation importance in the initial model. 

Table B. Leadbeater’s Possum (AUC: 0.77±0.02; AUCdiff: 0.024±0.027) 

Variable Permutation importance 

B10 20.8 
T95 11.4 
EVC 0.9 
B04 30.2 
B06 8.1 
B14 25.2 
Relief 0.9 
Prop_forestrank_1km 2.5 

 

Table C. Greater Glider (AUC: 0.63±0.03; AUCdiff: 0.012±0.035) 

Variable Permutation importance 

T5 23.8 
EVC 3.3 
B06 33.5 
Dry_runs 3.2 
Prop_forestrank_1km 1.1 
T95 11.9 
B10 22.9 
B04 0.4 
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Table D. Yellow-bellied Glider (AUC: 0.72±0.04; AUCdiff: 0.019±0.047) 

Variable Permutation importance 

B04 11.6 
T5 28.6 
B14 17 
Dist_water 4.9 
Dry_runs 12.6 
B05 15.5 
T95 3.9 
B06 4 
Prop_forestrank_1km 1.8 

 

Table E. Sooty Owl (AUC: 0.79±0.05; AUCdiff: 0.012±0.052) 

Variable Permutation importance 

T5 59.6 
Dry_runs 2.7 
B14 13.1 
Prop_forestrank_2km 0.4 
B04 14.9 
Relief 0.9 
B06 8.5 
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Cc: @delwp.vic.gov.au
Subject: Re: Fw: Another LBP question [SEC=UNCLASSIFIED]
Date: Wednesday, 4 October 2017 3:20:23 PM
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Hi  

I can see what's happened - ARI did survey 48 sites in the >65% probability of occupancy category
as we say in both reports, and we detected LBPs at 25 of these sites (here sites where LBPs are
detected are synonymous with colonies), as in Table 2 in the targeted survey report. 

The 42 new colonies detected in the >65% area referred to in Section 2.1.5 of the review is the total
number detected in this area during the moratorium i.e. 25 ARI + 17 by community groups (mostly),
which is 21% of the 200 new colonies. 

We probably should have been a little clearer in the paragraph at the bottom of p. 17 that we're
talking about ARI and other's records as it doesn't follow that well from the proceeding paragraph, but
hopefully isn't too confusing when read in the context of this report. 

Hope this clarifies it for you. 

Cheers, 

 

| | Wildlife Ecology | Arthur Rylah Institute 
Energy, Environment and Climate Change  | Department of Environment, Land, Water & Planning 
123 Brown Street, VIC 3084 | PO Box 137, Heide berg, VIC 3084, Australia

T: 03  | M:  | F: 03 9450 8799 | @delwp.vic.gov.au 

www.ari.vic.gov.au 

 

               
  

From:          
To:          

Date:        04/10/2017 02:00 PM 
Subject:        Fw: Another LBP question [SEC=UNCLASSIFIED] 

s22
s22

s22

s22

s22

s22 s22

s22

s22

s22

s22
s22

A19746
Text Box
FOI 171204
Document 29



Hi  

hmm - good question!  I will get  to look into this and send you a reply (I am just about to zap off
to run a course).    - can you work out what has happened here?  thanks 

bye 

 

  Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
T: 03 | M:  | F: 03 9450 8799 | E @delwp.vic.gov.au

www.ari.vic.gov.au 

 

             

----- Forwarded by /Person/VICGOV1 on 04/10/2017 01:47 PM ----- 

From:         @environment.gov.au> 
To:         @delwp.vic.gov.au'" @delwp.vic.gov.au>, 

Date:        29/09/2017 02:34 PM 
Subject:        Another LBP question [SEC=UNCLASSIFIED] 

Hi  
  
I’m just reading through the July 2017 report (A review of the effectiveness and impact of establishing timber
harvesting exclusion zones around Leadbeater's Possum colonies). 
  
I’m looking at section 2.1.5 where it says that 48 sites in the >65% probability sites were surveyed. In the 3rd

para it says 42 new colonies in these areas. So I read that as 42/48 or about 85% occupancy. 
  
But in the table (for the upcoming report) that I photographed down at ARI (Table 2) it says that there were
only 25/48 (52%) of the >65% sites where LBP were detected. 
  
Are you able to see what I’m missing? 
  
Cheers, 

 
  
  
  
****************************************************************
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Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02  
**************************************************************** 
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From: @delwp.vic.gov.au
To:
Cc: @delwp.vic.gov.au
Subject: Re: LBP [SEC=UNCLASSIFIED]
Date: Wednesday, 4 October 2017 2:00:24 PM
Attachments: ATT00001.gif

ATT00002.gif
ATT00003.gif
ATT00004.gif
ATT00005.gif
ATT00006.gif
ATT00007.gif

Hi  

really sorry for the delay in reply - too many things on.  Great that you are able to do lots of reading
and get your head around it all!!   

With the occupancy model we have used 4 categories - <30%, 30-50%, 50-65% and> 65% and don't
really use the >50% more than we use some of the other categories.  And it depends what it is being
used for, as it is all just a probability of occupancy, there is no hard and fast rule for saying what is
suitable habitat.   For example >65% got used for the moratorium. We often use > 30% as there
seems to be a difference in detection rates in areas predicted to be more or less than 30%.  In the
PVA analysis in the report we included both >50% and >30% as the area reserved under two different
predicted levels of occupancy. 

 is just finalising the report - we will get this to you asap. 

bye 

 

 |  Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
T: 03  | M:  | F: 03 9450 8799 | E @delwp.vic.gov.au

www.ari.vic.gov.au 

 

             

From:         @environment.gov.au> 
To:         @delwp.vic.gov.au>, 

Date:        28/09/2017 09:50 AM 
Subject:        LBP [SEC=UNCLASSIFIED] 

Hi  
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I thought I should just touch base to let you know I’m still onto the LBP work. I haven’t been bothering you
much as I’m (still) trying to get on top of all the reading. I’ve gone through a lot of the ANU work and am now
starting back in on the ARI work, like the big “strategic approach to biodiversity…” report. 
  
And it has raised on general question that you might be able to answer, or point me to where I might find it: 
  
I’m not hugely familiar with occupancy modelling, so I’m wondering why both the ANU and ARI work seems to
fix on 50% likelihood of presence as being the definition of “suitable” or “occupied” habitat? It seems like just a
rule of thumb agreed on by convention some time ago, but it does seem to me that there can be quite a lot of
habitat available at lower probability levels. I’m thinking, for example, you could do something like multiply area
x probability class to give some estimate of relative numbers within each of the probability classes(?). 
  
I’m finding it quite interesting to do this reading. I’m hoping at some point it gels and a way to approach it
becomes clear. At best I have a somewhat hazy overall picture just now. Will be touching base with TSSC
members soon to discuss it. 
  
Anyway, I’ll keep reading in the meantime. Let me know if/when you get that report for last year’s surveys
available for reading. I’m sure it’ll be quite influential. 
  
Cheers, 

 
****************************************************************

 
Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
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From:
To:
Cc:

Subject: Re: LBP Conservation Advice -  comments [SEC=UNCLASSIFIED]
Date: Tuesday, 14 November 2017 8:42:24 AM
Attachments:  edits TSSC 70 Item 7.4.1 Gymnobelideus leadbeateri - Consultation CA.docx

Hi  and all

Please find attached my on-document edits to the LBP document.

Let me know if you need anything clarified. Highlighted bits were where the language or
issue caught my eye. Comments should explain what the issue was.

Well done to you and  on all the hard work.

Thanks

From: @environment.gov.au>
Sent: Monday, 13 November 2017 2:19:45 PM
To: 

Subject: RE: LBP Conservation Advice - comments [SEC=UNCLASSIFIED]
 
Thanks 
 
I’m looking at some additional comments from  at the moment too. I think I’ll take an
approach of going through comments and if they’re simple corrections of fact or improvement
to readability I’ll put them in now. But if they’re matters of judgement, I’ll put them to the TSSC
first so that I can minimise the double handling and multiple clearance of changes.
 
I imagine I’ll have to circulate a revised copy post-meeting to TSSC members for clearance, so if
they’re comfortable with it I’ll run it by you folks at the same time.
 
Cheers,

****************************************************************
 

Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
****************************************************************
 
From: monash.edu] 
Sent: Monday, 13 November 2017 2:16 PM
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Subject: LBP Conservation Advice -  comments
 
Hi 
It was good to meet you last week - the meeting was very useful and interesting. As
discussed attached are my comments on the draft CA. Overall its a great piece of work
which shows the considerable effort you have put into this.
 
As indicted on Friday I think the threat section could be made a bit clearer - but feel free to
ignore my comments - its not a deal breaker - although I do think some mention of all the
threats to LBPs should be included then then focus on the ones that are the main drivers of
decline. Climate change should be included as a separate threat.
 
In the criteria assessments I think a summary table with the outcome for each sub criterion
by criterion would be a great addition as I found it hard to find the right outputs for each.
 
We didn't get to management actions but as always I'm in favour of making them more
SMART.
 
Happy to chat as needed. All the best with the wrap up.
Cheers

--

Principal Consultant
Water's Edge Consulting
9 McDermott Ave 
Mooroolbark VIC 3138
03 9727 5649

www.waters-edge.com.au

DISCLAIMER
***********************************
This message and any files transmitted with it are intended only for the addressee. This
message may contain confidential or privileged information. If you are not the addressee of
this message you must not read, copy, distribute this information or take an action in
reliance on it. If you have received this message in error you are requested to immediately
contact the sender or Parks Victoria at postmaster@parks.vic.gov.au and delete the original
and any copies of this message and any files transmitted with it. The views expressed in
this message are those of the individual sender, except where the sender has the authority
and specifically states them to be the views of Parks Victoria. Parks Victoria accepts no
liability for any damage caused in the transmission, receipt or opening of this message and
any files transmitted with it.

***********************************
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From:
To:
Subject: Another quick Qn? [SEC=UNCLASSIFIED]
Date: Tuesday, 17 October 2017 2:32:01 PM

Hi again,
 
I’m just now looking at Criterion 2, which includes “severely fragmented or Number of
locations”.
 
I’m wondering whether the accumulation of new colonies/locations now makes it harder to
make a case for severely fragmented given that there are places on the map where the symbols
are overlapping over distances of several kilometres. I think it still falls in there, because there
are a few “pinch” points in the distribution of forest etc, and perhaps more fragmentation at
small scales due to logging, roads etc. Do you have any thoughts on that?
 
And a supplementary question if I may:
I’m looking at the LBP reserve side by side with the sightings in Figure 3 of the survey report that
you sent me last week and thinking about the PVA work done by Todd et al.:

·         If I read it correctly, the PVA models the populations only within the reserve system
itself, and groups together the “reserve patches” within each area (such as Baw
Baw/Toorongo) such that the sum those patches is the population for that area. If that’s
correct it raises two key questions for me:

1.       Given that there are distances between patches within an area that can exceed
a couple of kilometres, wouldn’t each patch be essentially demographically
independent (and need to be modelled as such)?

2.       And if not, then there’s an implicit assumption that the possums can move back
and forth between patches which essentially says that the habitat in between is
suitable to some degree. If that’s the case (and given your detections are all
>40% for occupancy categories) then the populations are potentially much
larger than modelled (and thus both potentially more stable, or at least if they
still behave the same way, still more likely to stay about the desired threshold).
So I guess I’m asking if it’s not appropriate to do PVA just for the reserve, or
rather to do it in future for the whole of the reserved area (perhaps broken into
the same regional areas)?

 
Just loving how having more data makes this harder.
 
Cheers,

 
****************************************************************

 
Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
****************************************************************
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Subject: RE: Occupancy [SEC=UNCLASSIFIED]
Date: Monday, 9 October 2017 3:33:30 PM
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image005.gif
image006.gif
image007.gif

Thanks!
 
Am still wondering what to do about habitat (and bear in mind that ultimately it will be the TSSC
who direct this so I could be steered in an entirely different direction than at present). I’m
actually leaning towards just using total Ash forest. The reason being that we probably don’t
have sufficient resolution on suitable habitat to confidently estimate the actual area of
occupancy all that well, but also that the threats (harvesting, fire and tree collapse) are all
essentially “LBP-blind”. That is, we have estimates for areas lost to fire and harvesting, but they
don’t tend to be broken down by LBP/not-LBP so it’s probably better to present everything in the
same “currency’.
 
Anyway, shall enlighten myself further by reading the report this afternoon (and probably into
tomorrow).
 
Thanks again,
 
Cheers,

 
****************************************************************

 
Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
****************************************************************
 
From: @delwp.vic.gov.au] 
Sent: Monday, 9 October 2017 3:21 PM
To:
Cc:
Subject: Re: Occupancy [SEC=UNCLASSIFIED]
 
Hi  

sorry for the delay in getting back to you on various things. 

on your question below - I think they just got it wrong (this is something I picked up too).  I think your
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interpretation is correct.  We know they occur extensively in SF so it has to be included in the
calculations. 

we have looked at the success rate in the four occupancy model categories to compare the final year
of data where the sites were randomly selected to see if the model performed any better on these
(since it was developed on randomly selected data) and the answer is that it isn't much different.
 While there is still a difference between >30% and <30% there isn't any differentiation in the ranges
>30%.  So we know that the model using just the mapped variables isn't much better than random
(despite at a broad scale it matches up pretty well).  At a finer scale it doesn't work well.  So we would
really strongly advise against using the occupancy model as your indication of suitable habitat.  It will
get severely criticised, especially when our report comes out showing it really isn't that good.  It was
very useful when it was developed to give a general indication of where we think the species occurs
but it has passed its usefulness.  It was based on only a relatively small sample size (180 sites
sampled but only 29 with LBPs) and does not factor in all the new records that have been collected
since then - ie up to 600 new records.  I really don't think we can go back to using just this limited
sample when there is now so much more data available.    is critical of our model
and we know it is not perfect and recommend it is not used for this purpose.  Believe me if you base
the IUCN reassessment on our OM all hell will break loose and I fear the credibility of the
reassessment will suffer, and all the other logic and rational arguments you will use will be
overshadowed by this one point.   

I have attached the draft report - it might have a few final tweaks but it is close to finished and wont
change substantively.  You will see the review of the model in it. 

I am away in the field for the next couple of days but  will be around if you have any questions 

bye 

 

 |  Wildlife Ecology| Arthur Rylah Institute 
Energy, Environment and Climate Change | Department of Environment, Land, Water and Planning

123 Brown St., Heidelberg, Victoria 3084
T:  | F: 03 9450 8799 | E: @delwp.vic.gov.au

www.ari.vic.gov.au 

       

    

From:         @environment.gov.au> 
To:          

Date:        09/10/2017 02:32 PM 
Subject:        Occupancy [SEC=UNCLASSIFIED]
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Hi  
  
I have what might be a dumb question: I’m reading the 2015 LBP advice and it says: 
Lumsden et al. (2013) also note that while there are 43,501 ha of unburnt ash forest protected in parks and
reserves within the Central Highlands at 2013, not all this area is likely to be suitable and occupied by
Leadbeater’s possum, with modelling based on post-2009 fire surveys estimating that the possum is likely to
only occupy 15,000 ha. 
  
I’m noting that the figure is used repeatedly, but when I look at where I think they’re getting it (Lumsden et al.
2013 – Strategic approach to biodiversity management….”, Table 4 on p25) I think they’ve mis-used it, as
there’s another 20,000 ha of state forest with estimates >50% occupancy. It might have been a precautionary
approach that assumed that anything in state forests could be harvested, but if so that hasn’t been made clear. 
  
So, just so I know I’m reading it correctly myself, can you confirm whether I’m right or wrong in thinking that
Table 4 shows 35,764 of >50% occupancy of which 20,521 could be harvested and 15,243 is protected? 
  
Thanks, 

 
  
  
  
****************************************************************

 
Assistant Director 
Marine and Freshwater Species Conservation Section 
Wildlife Heritage and Marine Division
Department of the Environment and Energy
ph 02 6275  
**************************************************************** 
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ARI LBP surveys - testing against the 2012 occupancy model categories

2016-17 randomised stratified sampling design 2014-16 - very targeted, non-random sampling design

Predicted 

probability of 

occupancy

No. of 

sites 

surveyed 

2016-17

No. of 

sites LBP 

detected

% of sites 

LBP 

detected

% of the total 

percentage

Predicted 

probability of 

occupancy

No. of 

sites 

surveyed 

2014-16

No. of 

sites LBP 

detected

% of sites 

LBP 

detected

% of the 

total 

percentage

0 - 30% 88 26 30% 0.81% 0 - 30% 75 31 41% 0.79%

30 - 50% 40 20 50% 1.35% 30 - 50% 81 47 58% 1.12%

50 - 65% 16 7 44% 1.19% 50 - 65% 85 46 54% 1.04%

65 - 100% 5 2 40% 1.08% 65 - 100% 48 25 52% 1.00%

Total 149 55 37% Total 289 149 52%

while the overall detection rate in 2016-17 was lower due to the randomised sampling design, the relative proportions in each of the occupancy model categories is roughly the same
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Summary 

In 2014 the Leadbeater’s Possum Advisory Group made 13 recommendations to support the recovery of 
the Critically Endangered Leadbeater’s Possum Gymnobelideus leadbeateri in the Central Highlands. One of 
these recommendations was to protect colonies by establishing timber harvesting exclusion zones, or 
buffers, around records from 1998 onwards and all new verified records, with individual records 
representing the presence of a colony at that location. To support the implementation of this 
recommendation, the Arthur Rylah Institute for Environmental Research commenced a 3-year program of 
targeted camera trapping surveys to locate new records of Leadbeater’s Possums. In the first year (2014–
15), surveys targeted areas of State forest predicted by modelling to have a high probability of occupancy 
by Leadbeater’s Possum. Surveys also targeted areas close to existing records and to any new records 
obtained during surveys, to potentially form clusters of buffered colonies. Surveys in the second year of the 
targeted surveys (2015–16) followed the same approach and also surveyed areas of the species’ range that 
were not surveyed in 2014–15. Field assessments of critical habitat elements for the possum were 
undertaken at all sites surveyed since the project commenced in 2014. These data were analysed to 
improve understanding of the habitat requirements of Leadbeater’s Possum. This report summarises the 
results of the second year of the targeted surveys, and the results of the habitat assessments and analyses 
from both years of surveying. The results of the first year of targeted surveys are summarised in Nelson et 
al. (2015). 

A total of 176 sites were surveyed for the presence of Leadbeater’s Possum between September 2015 and 
April 2016, using three camera traps per site deployed for 3–4 weeks, totalling 13,196 camera-trap nights. 
Overall, 289 sites were sampled during the two years of targeted surveys. Site selection generally targeted 
forest stands containing habitat features known to be important to Leadbeater’s Possum, particularly well-
connected midstorey vegetation. Sites were surveyed in forest stands ranging in age from 10 to 77 years 
and included timber harvesting regrowth, 1983 bushfire regrowth and 1939 bushfire regrowth. Habitat 
assessments were undertaken on 1 ha sampling plots at sites surveyed over both years of the targeted 
survey program. Attributes assessed included age class, dominant eucalypt species, density and form of 
hollow-bearing trees, basal area of wattle (Acacia spp.) and extent of vegetation connectivity. Data were 
analysed to investigate if habitat attributes differed at sites where Leadbeater’s Possums were detected 
compared to sites where they were not detected. Survey data were also analysed to assess the efficacy of 
the camera-trap survey method for detecting the species, and to evaluate the predictive performance of 
existing occupancy models.   

In the second year of the targeted surveys, Leadbeater’s Possums were detected at 99 sites (56% of 
surveyed sites) across all age-classes, with the highest proportion of records from multi-aged sites 
containing both 1939 bushfire regrowth (77 years old) and 13–29-year-old timber harvesting regrowth. 
Since targeted surveys commenced in November 2014, Leadbeater’s Possums have been detected at 149 
(52%) of the 289 sites sampled. Timber harvesting exclusion zones have been established around these 
sites, including 38 sites (2015–16 surveys) within areas designated for timber harvesting under the 2013–
2016 Timber Release Plan. Thirty-five of the records formed part of a cluster comprising between two and 
16 buffered records. These clusters have provided protection for a larger number of colonies and their 
habitat within close proximity, increasing the prospect for long-term persistence of the species by 
protecting contiguous colonies or ‘neighbourhoods’ rather than just individual colonies. 

A total of 717 hollow-bearing trees were measured over the two years of surveying. Numbers of hollow-
bearing trees per site varied from zero to 21 (average 2.5). Fifty-five percent of the sites sampled had no or 
very few hollow-bearing trees (0 or 1). Of the sites where Leadbeater’s Possums were recorded, 25% 
contained no hollow-bearing trees within the 1 ha sampling plot. Camera traps detect the possums while 
they are moving through the forest and foraging, so these animals were most likely nesting in hollow-
bearing trees in areas of their home ranges that were outside our 1 ha sampling plots.  Only 28% of 
surveyed hollow-bearing trees met the definition of a hollow-bearing tree as defined in the Leadbeater’s 
Possum survey standards. Although habitat assessments were limited to 1 ha, if it was assumed that similar 
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In the first year of targeted surveys (2014–15), surveys were undertaken at 113 sites across the range of 
Leadbeater’s Possum; new colonies were located at 50 (44%) of these sites (Nelson et al. 2015). Timber 
harvesting exclusion zones were immediately implemented to protect these colonies and their habitat. 
These surveys were very targeted, focusing on areas of the species’ range where the possum was predicted 
by the occupancy model to be most likely to occur (>65% and surrounding areas). The surveys also focused 
on areas with Leadbeater’s Possum records from the past 15 years (from 1998 onwards) and close to newly 
located colonies. This strategy of developing clusters of exclusion zones provides protection for larger 
numbers of colonies in close proximity, increasing the prospect for long-term persistence of the species in 
these areas. This is because larger, near contiguous areas of occupied habitat support more colonies of the 
possum, are demographically more stable and are less prone to loss of genetic diversity and extinction than 
a series of smaller, isolated occupied patches of the same total area (Lande 1988, Lindenmayer and Lacy 
1995, Lindenmayer 2000). 

A key aim of the second year of targeted surveys (2015–16) was to survey additional sites predicted to have 
a high probability of possums being present, and to continue to build clusters of exclusion zones by 
surveying habitat in close proximity to previous records. In addition, surveys in 2015–16 targeted areas of 
State forest that were not surveyed in 2014–15, in order to increase protection from timber harvesting for 
colonies across the species’ range. A secondary aim was to complete field assessments of critical habitat 
elements for the possum across all sites surveyed since targeted surveys commenced in 2014. These data 
have now been analysed, together with the survey data from both years of sampling, to build on existing 
habitat models that contribute to our understanding of the habitat requirements of Leadbeater’s Possum. 
These analyses have included an assessment of the efficacy of the camera-trap survey method for detecting 
Leadbeater’s Possum and an evaluation of the predictive performance of the existing occupancy models 
from Lumsden et al. (2013) when predicting the presence of Leadbeater’s Possum throughout the range.   

This report summarises the results of the second year of the targeted surveys, and reports on the results of 
the habitat assessments and analyses from both years of surveying. Nelson et al. (2015) summarises the 
results from the first year of targeted surveys. 
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vegetation (including wattle i.e. Acacia spp.) are known to be important habitat features used by the 
possums for movement and foraging (Smith 1984a, Lindenmayer et al. 1991b, Smith and Lindenmayer 
1992). As a result, site selection was targeted towards forest stands containing these habitat attributes. 

2.2.1 Site selection based on the occupancy model 

In 2014–15, 65 potential survey sites were delineated in areas predicted by occupancy modelling to have a 
greater than 65% probability of occupancy by Leadbeater’s Possum. Forty-three of these sites were 
surveyed in that year (Nelson et al. 2015). In 2015–16, we aimed to survey the remaining 22 sites. Pre-
survey site inspections were undertaken to determine whether sites could be feasibly accessed (i.e. were 
within 400 m of a track) and to assess the presence of potentially suitable habitat for the possums, 
especially a dense midstorey and the presence of wattles. Sites within the >65% probability area but 
without reasonable access and/or that lacked sufficient midstorey connectivity, were not sampled. 

2.2.2 Site selection to develop colony clusters 

During surveys undertaken in 2014–15, 50% of the records of Leadbeater’s Possum were from sites 
adjacent to either existing buffered records (i.e. records from 1998 onwards with existing timber harvesting 
exclusion zones) or new records obtained during the surveys (Nelson et al. 2015). This result illustrates the 
efficacy of sampling areas near existing records. Targeting areas close to buffered records also provides 
added protection for adjacent colonies by building clusters of protected areas, increasing the prospect for 
long-term persistence (Lande 1988, Lindenmayer and Lacy 1995, Lindenmayer 2000). Based on the success 
of this strategy, a key criterion for site selection in 2015–16 was to continue sampling close to existing 
records. Clusters were built by locating new sites in potentially suitable habitat adjacent to existing 
buffered records such that any new record obtained was at least 400 m from the existing records, to reduce 
any overlap in buffers and hence maximise the area protected. If Leadbeater’s Possums were detected in 
the adjacent site, then additional sites were surveyed in the surrounding area on subsequent field trips to 
further build up the cluster. 

2.3 Survey method 

As in surveys conducted in 2014–15, sampling was undertaken using camera traps set above the ground by 
tree canopy specialists (Treetec, Menzies Creek) working with ARI staff to identify suitable habitat and 
locations for camera traps at each site (Nelson et al. 2015). To increase the probability of detecting 
Leadbeater’s Possums, three camera traps were deployed at each site instead of the two camera traps per 
site used in 2014–15. Three models of Reconyx survey cameras were used (Reconyx, Inc., supplied by 
Faunatech/Austbat, Bairnsdale; either Professional Series PC900 Professional Covert IR, or HyperFire Series 
HC600 Covert IR or HC500 Semi-covert IR), with a mixture of models generally deployed at each site, 
including at least one PC900 and either one or two HC600s. The distance between each camera trap was 
generally 50–80 m with the configuration depending on habitat present at each site – in forest stands 
where suitable habitat was fairly homogenous, cameras were generally set in a triangle, while in stands 
where suitable habitat was more linear, such as along a gully, cameras were set in a line. Camera traps 
were set as described in Nelson et al. (2015), with cameras mounted on a tree trunk and set 2–3 m from a 
bait station containing creamed honey (Figure 1). The bait station was located either on a suitable branch 
of the same tree as the camera, or on a trunk or a branch of an adjacent tree. Advanced camera settings 
were used including a high sensitivity level for the motion detector, five images per trigger, a RapidFire 
image interval and no delay between successive triggers. To avoid false triggers caused by sunlight shining 
directly on the face of the camera, Hyperfire cameras were set facing roughly south. Professional series 
cameras were programmed to turn off during the day (feature not available with Hyperfire cameras) 
providing more flexibility in camera placement. Camera traps were left on site for 3–4 weeks.  

All camera traps were set targeting areas of well-connected vegetation where Leadbeater’s Possums were 
likely to be moving/foraging at the height of the camera trap and could trigger the camera when moving 
along lateral branches, as well as when they investigated the bait station. As a result, the height at which 
each camera trap was set varied considerably (1.0–46.6 m), depending on the height and density of the 
vegetation layers at each site. The camera height, camera model, its position in the forest stand (lower 
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Figure 2. One hectare habitat sampling grid used to assess habitat variables at the Leadbeater’s Possum survey sites. 
Sampling grids were oriented over the centroid of each site with the grid margins running north-south and east-west. Four 
sampling points S1-S4 were aligned along a central transect. The edge of the grid was delineated by points at the corners and at 50 
m along each boundary (E1-E8). 

 

The age of the forest stand within each 1 ha sampling grid was determined using a combination of mapped 
fire and timber harvesting history, and ground-truthing while conducting habitat assessments. Forest age is 
reported as the number of years since the last stand-replacing disturbance event, whether that be fire or 
timber harvesting. Salvage logging after the 1939 and 1983 bushfires occurred to varying degrees on some 
sites. However, as the stand replacing event was the fire, sites were classified as fire regrowth. Sites 
affected by disturbance events that did not kill the dominant cohort of trees (i.e. 1939-cohort trees with a 
very low severity fire in 2009) were assigned to the most recent stand-replacing disturbance event (in this 
case 1939 bushfire regrowth, or stand age of 77 years). Sites were considered multi-aged when two or 
more age cohorts were present within the 1 ha sampling grid and each cohort comprised more than 10% of 
the grid. 

The dominant eucalypt species was recorded within each grid and all trees that were greater than 40 cm 
diameter at breast height (DBH) were examined with binoculars for the presence of fissures and hollows. 
Data were collected on every hollow-bearing tree, including tree species, DBH, tree height (using a 
rangefinder, Nikon Forestry Pro), hollow type (i.e. trunk hollow, spout, fissure, broken top) and height 
above ground of the most prominent hollow, UTM coordinates of each hollow-bearing tree, and notes 
including any typical Leadbeater’s Possum keyhole entrances or visible nesting material. The form of the 
hollow-bearing tree was also recorded using a 1–8 scale (based on Lindenmayer et al. 1991a: 1, mature, 
living tree; 2, mature, living tree with a dead or broken top; 3, dead tree with most branches still intact; 4, 
dead tree with 0-25% of the top broken off, branches remaining as stubs only; 5, dead tree with the top 25-
50% broken away; 6, dead tree with the top 50-75% broken away; 7, solid, dead tree with ≥75% of the top 
broken away; 8, hollow stump). A category of ‘0.5’ was added to record hollow-bearing trees that were not 
yet ‘mature’, using the definition of ‘mature’ in the Leadbeater’s Possum survey standard (DELWP 2015). 
Each measured tree was also classified into one of two categories, either a ‘survey standard’ hollow-bearing 
tree or an ‘ecological’ hollow-bearing tree. Live survey standard trees were defined as mature or senescent 
Mountain Ash, Alpine Ash and Shining Gum with hollows greater than 3 cm entrance size, and dead survey 
standard trees were those more than 6 m in height and greater than 1.5 m DBH (DELWP 2015). Any hollow-
bearing tree that fell outside those definitions was termed an ecological hollow-bearing tree.  
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where pij is the probability of detecting a possum during the course of the entire survey period at the ith 
site, using the jth camera, β0- β2 are regression parameters associated with the three camera models used 
(model numbers HC500, HC600 and PC900 respectively, and Cam600ij and Cam900ij are binary covariates, 
coding for the use of camera models 600 and 900 (use of camera model 500 was treated as the default 
level of the regression, so is encoded in the intercept term, β0). 

A priori, occupancy of all sites was considered equally likely for the purposes of assessing detectability using 
the camera trapping methodology. In reality, sites varied in perceived habitat quality, but as the focus of 
this part of the analysis was the assessment of detection probabilities using arboreal camera traps, we 
treated all sites as equally likely to be occupied by Leadbeater’s Possum – this should have little impact on 
the estimates of detection probability obtained from the analysis, as the variation attributable to 
differences in occupancy among sites is determined by the model’s occupancy parameter. As the sites 
surveyed were a highly biased and non-independent sample of locations within the range of Leadbeater’s 
Possum, we did not include covariates in the occupancy component of the model. In any case the purpose 
of the model was to assess detection probabilities using the camera trapping survey method, not to 
produce a model for explaining or predicting occupancy more broadly. 

We used the Bayesian state-space formulation of the basic, single-season occupancy model (i.e. assuming 
no difference between seasons), as described by Royle and Kery (2007). The detection model was fitted to 
the data using Bayesian methods, implemented in the software ‘Just Another Gibbs Sampler’ (JAGS, 
Plummer 2003).  

As camera traps are typically deployed for a period of 3–4 weeks, rather than a single night, the quantity of 
interest for assessing the performance of the survey method were the overall probabilities of detection 
after a 3 or 4–week deployment. For each single camera, this quantity can be computed from the nightly 
detection probability (p) using the equation: 

Pcam = 1 – (1-p) N  

Where N is the number of nights surveyed, p is the nightly detection probability for the specified camera 
model (see equation above), and Pcam is the overall detection probability for a single camera after N nights. 

In turn, the overall predicted probability of detection when using multiple cameras at the same site, can be 
calculated from Pcam using the equation: 

𝑃𝑇𝑂𝑇 = 1 − ∏(1 − 𝑃𝐶𝐴𝑀𝑗 )

𝑗=𝑘

𝑗=1

 

where PCAM is the predicted detection probability for a single camera, and k is the number of cameras 
deployed. The quantities PCAM and PTOT were calculated within JAGS, so that the uncertainty in the estimates 
of the parameters from which they were derived was propagated into the estimates of these parameters. 
This was done by generating a replicate value from the posterior of PCAM and P TOT at each update of the 
Markov Chain Monte Carlo (MCMC) algorithm that was used to fit the model to the data. Collectively, these 
repeated estimates of PCAM and PTOT can be considered as samples from the joint posterior probability 
distributions of these derived parameters – we are hence able to obtain both point estimates and estimates 
of uncertainty such as standard errors and Bayesian credible intervals for these parameters from the 
distribution of MCMC samples thus obtained.  

Some additional, more complex models were also fitted to the data, allowing for camera-level covariates to 
influence the probabilities of detection for each camera deployment. Effects of the height at which cameras 
were placed, the height of the tree on which the camera was placed, placement of cameras relative to baits 
(on the same tree, or on an adjacent tree) and effect of a seasonal trend in detectability (using the 
midpoint date of deployment) were all examined as part of the model fitting process. 

2.5.3 Testing predictive performance of existing occupancy models for Leadbeater’s Possum 

We used Receiver Operating Characteristic (ROC) analysis, a widely used, threshold-independent method 
for evaluating binary classification models (Vaughan and Ormerod 2005, Elith et al. 2006) to examine the 
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on a site using the level of camera trap surveying that was undertaken (see Results Section 3.5), for the 
purpose of ROC analysis it was assumed that the detection or non-detection of Leadbeater’s Possum at 
each site reflected the actual occupancy state of the site. It is possible though that some false negative 
assignments of sites to the unoccupied category may have occurred, especially at sites with lower levels of 
survey effort (i.e. only two cameras deployed, or shorter camera deployments). 

ROC curves were computed from the predicted probabilities and observed presence/absences using the R 
statistical package (R Core Team 2016), using the functions provided in the package ROCR (Sing et al. 2005). 
For each model, sensitivity (the proportion of true positives actually predicted) was plotted against 
specificity (proportion of true negatives actually predicted), and the area under the ROC curve (AUC) was 
calculated. Approximate 95% confidence limits of the AUC for each model were calculated using a non-
parametric bootstrap approach. 

 





 

 

 

Figure 3. Leadbeater’s Possum (LBP) survey sites in Leadbeater’s Possum Management Units, showing where the species was detected over two years of surveys in the Central Highlands, 
November 2014 – April 2016.  
Results from surveys conducted in 2014-2015 are indicated by crosses (black crosses display detections, clear crosses display survey sites where Leadbeater’s Possums were not detected). Results 
from 2015–16 surveys are indicated by triangles (black triangles display detections, clear triangles display survey sites where Leadbeater’s Possums were not detected). Potential Leadbeater’s Possum 
habitat is shown in green. See Table 1 for Leadbeater’s Possum Management Unit names. 
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hollow-bearing trees. Of the 101 sites where hollow-bearing trees were recorded, 48 contained survey 
standard trees and 53 contained only ecological hollow-bearing trees. Only 3.4% of the 149 sites where 
Leadbeater’s Possum was detected would have met the criteria for Zone 1A habitat (extrapolating our 1 ha 
plots to 3 ha). On average, there were slightly more hollow-bearing trees on sites where Leadbeater’s 
Possums were detected (average per site 2.83, range 0–21), compared to sites where the possums were 
not detected (average per site 2.17, range 0–18) (W = 9061.5, P = 0.07; Figure 5), but this difference was 
not significant.  

 

 

Figure 5. Boxplot of the number of hollow-bearing trees (HBT) counted on 1 ha plots at sites where Leadbeater’s Possum (LBP) 
was and was not detected.  
The bottom and top of each ‘box’ indicates the 25th and 75th percentiles respectively, with the black horizontal line indicating the 
median value. Black dots are outliers representing sites with large numbers of hollow-bearing trees, compared to the majority of 
other sites.  

 
At sites where Leadbeater’s Possums were detected, there was a slightly higher density of dead hollow-
bearing trees (eucalypt and non-eucalypt; 1.7/ha, range 0–11) compared to live hollow-bearing trees 
(eucalypt and non-eucalypt; 1.1/ha, range 0–13). Hollows were recorded in eucalypts, acacias and in Myrtle 
Beech. At some sites, several large hollow-bearing Myrtle Beech were measured (mean DBH = 74.7cm, 
range 0–13). The average density of dead hollow-bearing eucalypt trees was twice that of live hollow-
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eucalypts (W = 1098, P = 0.32) or dead eucalypts (W = 1027, P = 0.98) on sites where Leadbeater’s Possums 
were or were not detected. 

 

 

Figure 7. Boxplot of the basal area (mean m2ha-1) of live and dead wattles (Acacia spp.) collected from survey sites with (light 
grey) and without (dark grey) Leadbeater’s Possum (LBP) detections. 
The bottom and top of each ‘box’ indicates the 25th and 75th percentiles respectively, with the black horizontal line indicating the 
median value. Black dots are outliers representing sites with large numbers of hollow-bearing trees, compared to the majority of 
other sites. The basal area of live wattles is significantly higher at sites where Leadbeater’s Possums were detected compared to 
sites with no Leadbeater’s Possum detections.  

 

The midstorey connectivity scores were also significantly higher on sites where Leadbeater’s Possums were 
detected (W = 7383, P <0.0001; Figure 8). There was no significant difference in connectivity scores at the 
understorey (W = 9404, P = 0.21) or canopy layers (W = 10896, P = 0.38) on sites where the possums were 
detected, compared with sites where there were no possums detected.  
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suggesting that any difference was quite small. After 21 days of sampling with a single camera trap, the 
expected probabilities of detection for the three models were in the range 0.37–0.54, while deployments of 
two or three cameras (the usual operational approach) resulted in overall probabilities of detection of 
0.61–0.79, and 0.75–0.90 respectively. After 4 weeks of sampling, detection probabilities were slightly 
higher with two or three camera traps at 0.75–0.87, and 0.87–0.95 respectively. It is therefore concluded 
that deployment of three camera traps for periods of at least 3 weeks should result in a very high 
probability of detecting Leadbeater’s Possums at sites where the species is present. 
 

 
 

Figure 9. Estimates of the probability of detecting Leadbeater’s Possum using one, two or three camera traps with three 
different models of Reconyx survey cameras after 21 and 30 days of sampling.  
Model_500 = HC500, model_600 = HC600, model_900 = PC900. The violin-plot gives the estimated posterior distribution of the 
detection probabilities, and are derived from the MCMC samples of the parameters generated during the fitting process (see 
Methods section 2.5.2). 
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4 Discussion 

4.1 Survey results 

In the second year of the Leadbeater’s Possum targeted surveys, the species was detected at 99 of the 176 
sites surveyed (56%) between September 2015 and April 2016. Since the targeted surveys commenced in 
2014, we have detected Leadbeater’s Possums at 149 of the 289 sites surveyed (52%). In 2015–16, 
detections were spread throughout the species’ range with the highest detection rates from the south and 
south-east of the range. Timber harvesting exclusion zones have been established around these 99 records, 
protecting at least 1,200 ha of forest habitat. Since the targeted surveys commenced in 2014, 
approximately 1,800 ha has been protected in timber harvesting exclusion zones. Forty-four percent of the 
2015–16 records formed part of a cluster of exclusion zones. Overall, 35 colony clusters have been 
developed over the two years of targeted surveys. The multiple contiguous timber harvesting exclusion 
zones established around each of the colonies within these clusters increases the prospect for long-term 
persistence of the species by protecting ‘neighbourhoods’ rather than just individual colonies. These 
neighbourhoods support more colonies, so are less prone to loss of genetic diversity and extinction than a 
series of smaller, isolated buffered colonies of the same total area (Lande 1988, Lindenmayer and Lacy 
1995, Lindenmayer 2000).  

Timber harvesting exclusion zones were established around the 38 colonies located in 2015–16 surveys in 
coupes designated for harvesting under the 2013–2016 Timber Release Plan (TRP). Over the two years of 
the targeted surveys, the rate of detecting Leadbeater's Possums in coupes on the TRP was similar to that 
of sites outside the TRP, with the species detected on 55% of sites surveyed in TRP and 50% of sites 
surveyed outside the TRP. This result highlights the importance of pre-harvest surveys for Leadbeater’s 
Possum so that protective measures can be implemented prior to harvesting in areas where the species 
occurs. 

4.2 Influence of forest age on Leadbeater's Possum occurrence  

While the majority of sites surveyed over the two years were single-age stands, 27% were multi-aged 
consisting of two age-classes of forest. Leadbeater’s Possums were detected across all age-classes of forest 
surveyed, with the highest proportion of records from multi-aged sites with 1939 bushfire regrowth (77 
years old) and 13 – 38-year-old timber harvesting regrowth, and from 1983 fire regrowth (69% and 58% of 
surveyed sites respectively). Ecotones between older and younger forest stands were often targeted during 
the surveys as these stands provided a mixture of older, unharvested forest that may contain den sites in 
the form of remnant large, old trees, and younger forest which provided the dense structure required by 
the possums for movement and wattle for foraging (Smith 1984a, Smith and Lindenmayer 1992). These 
critical resources are also present in the stands regenerating after the 1983 fires, with fire-killed stags 
providing den sites and a dense midstorey including wattle providing movement pathways and foraging 
habitat.  

In contrast, our lowest detection rates were in single-aged stands of 39–57-year-old timber harvesting 
regrowth and in 1939 bushfire regrowth. In some of the single-age stands regenerating after the 1939 
bushfire, many fire-killed stags that remained standing after the fire have now collapsed (Lindenmayer et 
al. 1990, Lindenmayer et al. 2012) and the density of the wattle has started to decline (Adams and Attiwill 
1984). The decline of wattle opens the midstorey, reducing vegetation connectivity and the availability of 
wattle gum for food and, together with the loss of large stags, reduces the suitability of these stands for the 
possums (Smith and Lindenmayer 1992, Lindenmayer and Possingham 1995). In single-aged timber 
harvesting regrowth, the number of older hollow-bearing trees that were retained in the harvested area as 
wildlife habitat is also likely to have declined as these trees often have limited longevity, with accelerated 
rates of collapse due to exposure and the impact of the high-intensity regeneration burns applied after 
harvesting (Lindenmayer et al. 1990, Gibbons and Lindenmayer 1996).  As in the 1939 regrowth, the wattle 
present in older timber harvesting regrowth may also have declined, further reducing the suitability of 
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High rates of death and collapse of large, old hollow-bearing trees is currently occurring in the Central 
Highlands, with projections that the number of these trees will have declined from 5.1 per hectare in 1998 
to ~0.6 per hectare by 2067 (Lindenmayer et al. 2013b). We recorded an average of 2.8 hollow-bearing 
trees on our 1 ha plots at sites where we detected possums, almost half of the number reported by 
Lindenmayer et al. (2013b) as being present across their sites in 1998. The remaining large, old trees in the 
Central Highlands will be critical for providing denning habitat for Leadbeater’s Possum into the future. 
Given that the predominant oldest age-class of live trees is 77-year-old regrowth originating from bushfires 
in 1939, hollows will be in short supply until these trees begin to form natural hollows, which is predicted to 
occur after 120 years of age (Lindenmayer et al. 1991a). This will lead to a bottleneck in hollow availability 
in the next 50 years and an associated higher extinction risk (Todd et al. 2016). Alternative approaches to 
provide den sites to supplement existing hollows, such as creating artificial hollows and the targeted use of 
nest boxes, are currently being trialled and implemented to support the persistence of Leadbeater’s 
Possum colonies in the coming decades until more natural hollows become available (Leadbeater’s Possum 
Advisory Group 2014a, Commonwealth of Australia 2016, Harley 2016). 

4.4 Probability of detection using arboreal camera traps 

The analysis showed that surveys for Leadbeater's Possums using three camera traps deployed per site for 
3–4 weeks should result in a high overall probability of detecting Leadbeater’s Possum, regardless of the 
model of Reconyx survey camera deployed (Figure 9). Although detection probabilities for surveys in 2014–
15 when two camera traps were deployed at each site were relatively high, the higher detection 
probabilities associated with using three cameras at each site as in 2015–16, reduced the likelihood of 
failing to detect possums on occupied sites (i.e. false negative results). Longer deployments also increased 
the probability of detection. Although Leadbeater’s Possums were mostly detected by at least one of the 
cameras at a survey site by the end of the second week of deployment, in a small number of cases, 
possums were not detected until the fourth week of deployment. At these sites, a 3–week deployment 
would have resulted in false negative errors. As a consequence, no timber harvesting exclusion zones 
would have been implemented and these sites would have remained available for timber harvesting.  

The apparent lack of a seasonal effect on the probability of detection suggests that any seasonal variation 
in foraging behaviour of Leadbeater’s Possum does not translate into meaningful variation in the possums’ 
propensity to encounter and be detected by the camera traps. This result gives a measure of flexibility 
when planning camera trapping surveys, as the seasonal timing of field work should have little impact on 
probabilities of detection. Nevertheless, it is recommended that as additional camera trapping data for 
Leadbeater’s Possum is accumulated, further modelling of seasonal, weather and other possible survey-
level causes of variation in detection probability is undertaken as a part of any analysis of survey results, in 
case there are some subtle effects that were not uncovered during the current analysis. It is also important 
to note that this lack of a seasonal effect only applies to those months during which the camera trap data 
were actually collected (September – May). Extrapolation of these results to winter, when no sampling was 
undertaken during the current study, would not be appropriate. 

The analysis also showed no meaningful effects of camera position on the probability of detection. Adding 
camera height, tree height and whether or not the camera was on the same or an adjacent tree to the bait 
led to no improvement in the model, suggesting that these factors had little influence on detectability. 
However, as cameras were placed in locations judged to be the most likely to yield detections of possums, a 
more rigorous experimental design, would be required to confirm these findings.  

As the camera trapping method used in this study was found to yield high probabilities of detection, we can 
be confident that future camera trapping surveys conducted using the same approach should be able to 
detect the presence of Leadbeater’s Possum on sites with high confidence. The results therefore confirm 
the findings of a previous study that suggested that camera traps were potentially an effective survey tool 
for Leadbeater’s Possum (Harley et al. 2014). 
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Further occupancy surveys of Leadbeater’s Possum using the camera trapping survey methodology 
presented here could contribute to improved occupancy models by providing more data to fit models to. 
This would have the most benefit if sites were selected using stratified random sampling. This would ensure 
that sites were included with a wide variety of attributes, representative of the range of habitat within the 
species’ range. The possibility of sampling in habitat types and land tenures that are under-represented in 
the occupancy data collected to date would also improve the representativeness of the data.  

4.5 Future directions 

The number and spread of sites where we detected Leadbeater’s Possum over the two years of the 
targeted survey program indicate that the possum is currently widespread across much of the State forest 
within the Central Highlands, particularly in the southern part of the range. Although we surveyed a wide 
range of forest age-classes with different disturbance histories throughout the range, our site selection was 
largely targeted towards areas we assessed as being suitable habitat for the possums or close to existing 
buffered records. In addition, all sites were located in State forest, with none in conservation reserves, or in 
areas burnt in the 2009 bushfires. As a result, while detecting possums at 52% of the sites we surveyed is 
encouraging, this result cannot be used to infer the likely proportion of occupied sites throughout the 
species’ entire range.  

In the first two years of targeted surveys, the primary aim was to maximise the number of new 
Leadbeater’s Possum colonies located for protection within State forest. In 2016-17, the final year of the 
targeted survey program, the survey design will aim to provide information on the distribution, status and 
habitat requirements of the species across the full range of available habitat throughout the Central 
Highlands. To maximise improvements to the occupancy model, sampling will follow a stratified, 
randomised design (as per Lumsden et al. 2013), with an estimated 150 new sites to be surveyed. While the 
majority of sites will be in unburnt State forest to continue locating new colonies for protection, sites will 
also be surveyed in conservation reserves (i.e. parks and reserves, Special Protection Zones) and in areas 
burnt in the 2009 bushfires. Key outcomes will be improved capacity to accurately predict where 
Leadbeater’s Possums occur throughout their range in areas that have not been surveyed, and increased 
understanding of habitat requirements and the current relationship between species presence and the 
presence and abundance of critical habitat elements. 

Camera trapping was found to be an effective method of detecting Leadbeater’s Possum and surveys in 
2016–17 will continue to use this method. To provide a high level of confidence that the possums will be 
detected at sites where they occur (i.e. minimise the chance of false negatives), three camera traps will be 
deployed at each survey site for four weeks.   

As outlined in the previous section, a key requirement for improving the predictive performance of 
occupancy models is to incorporate spatialised habitat data that are currently unavailable. This would 
ideally include spatial data for the availability of hollow-bearing trees, abundance of wattles, and structural 
variables indicative of connectivity in various forest strata. If current research efforts to construct such 
layers from LiDAR and other remote-sensed data sources are successful, then it is anticipated that spatial 
predictive models with much higher predictive performance than is currently available will be able to be 
constructed. Once available, such spatial data layers will be incorporated into updated spatial occupancy 
models, together with the 2016-17 randomised survey data.   
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