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 Executive Summary 

• Citizen Science spotlight surveys in Bulga State Forest undertaken across four nights, in 

two separate surveys (May 29rd/30 h and August 3rd/4th), resulted in a total of ninety-two 

Southern Greater Glider observations and another nineteen incidental observations. 14 

Southern Greater Gliders were observed in a 1km transect section of Compartments 41-

43. Three Southern Greater Glider den trees were located. A total of 6 Koala observations 

were made across all four survey nights. 3 clusters of Koala secondary evidence were found 

(scats and trunk scratchings). 

• Uncorrected, raw, spotlight survey counts for Southern Greater Gliders is known to 

underestimate population sizes by approximately 25 % (Buckland et al. 1993, Lindenmeyer 

et al. 2001 and Cripps et al. 2021). These Citizen Science survey results are likely to be an 

underestimation of the Southern Greater Glider population by as much as a factor of four. 

FCNSW calculated Greater Glider density for Bulga SF relies on uncorrected raw counts 

and is also likely to be an underestimation of the population size (Forestry Corporation 

2016). 

• Given the likelihood of underestimation of Southern Greater Glider population size, the high 

number of Bionet records together with detections gained from this Citizen Science survey 

it is likely that a high density population is present and that Bulga SF represents a stronghold 

for Southern Greater Glider. The importance of this endangered population in Bulga State 

Forest has not been recognised by Forestry Corporation in any planning documents.   

• Fire Extent and Severity Mapping shows that a significant portion of Bulga SF was not burnt 

in the 2019-2020 Mega-fire. Compartments 41-43 of Bulga SF, which are planned for 

logging, qualify as important unburnt refugia. 

• The Bionet Atlas records 25 threatened fauna species for Bulga SF, including 176 Koala 

records and 297 Southern Greater Glider records. Bulga State Forest, inclusive of 

Compartments 41 and 43, contains significant habitat values for a range of threatened 

fauna.   

• Bulga State Forest, inclusive of Compartments 41-43 is likely to meet all the important 

criteria for distribution and population abundance for Southern Greater Glider. It is also likely 

to function as an important refugia for Southern Greater Glider. Bulga SF is a high elevation, 

high soil fertility, cool climate, wet habitat with a diversity of known Greater Glider preferred 

Eucalyptus species and a high proportion of Giant Hollow-bearing trees present.  

• Only two den trees have been identified in the Compartment 41-43 Harvest Plan. This is a 

severe underestimation of the den trees present given the Southern Greater Glider records 

for Compartments 41-43 and the high number of detections gained in this Citizen Science 

survey. 

• Direct mortality of Southern Greater Gliders is likely during logging operations and inevitable 

without all den trees identified and protected via exclusion zones. The post timber harvest 

environment will also be one of den tree losses and habitat modification that will inevitably 

cause the resident Southern Greater Gliders that have survive the harvesting operations to 

shift their home range. This is likely to cause indirect mortalities also.   



 

4 
 

• Current CIFOA prescriptions require only the retention of a small number of hollow-bearing 

trees (8/ha) for usage by all hollow dependent fauna. A Hollow-bearing tree retention of 

8/ha will represent a significant loss of den tree opportunities required for a high or even 

medium density Southern Greater Glider population with between 4-20 den trees required 

per animal within a home range.  

• The logging of Compartments 41-43 and elsewhere in Bulga SF is likely to be catastrophic 

for the local population of Southern Greater Gliders, especially so with a drought cycle 

returning, and an extremely hot summer and high fire risk forecast (BoM 2023c; Carbonbrief 

2023).  

• The Compartment 41-43 Harvest Plan has a stated expiry date of 10/5/2023 and a survey 

expiry date of 10/5/2023 provided within it. The Forestry Corporation Ecology Report 

(Forestry Corporation 2016), which is provided by FC as a supportive document for this 

Harvest Plan pre-dates the elevation of Southern Greater Glider to Endangered status by 

both the NSW Threatened Species Scientific Committee and Commonwealth Threatened 

Species Scientific Committee in 2022. 
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 Introduction 

Operating as a citizen volunteer the undersigned joined the Save Bulga Forest community group 

to undertake spotlight surveys targeting threatened Glider species but also other threatened 

species including Koalas and Large Forest Owls within Bulga State Forest and to a lesser extent 

within Dingo State Forest. Other survey activities included Koala scat searches, some limited Glider 

Stag watch surveying and general habitat observations.  

 

The Citizen Science Bulga Forest Camp spotlight survey aimed to cover a broad area of Bulga SF 

by road/track to undertake limited reconnaissance and possibly gain preliminary presence data that 

could inform a more targeted and detailed survey under a Forestry Permit later. These preliminary 

Citizen Science spotlight surveys were undertaken in May (29rd and 30th) and August (3rd and 4th). 

The 29th and 30th May spotlight transects resulted in the confirmed visual identification of thirty four 

Southern Greater Gliders across both nights with an additional two Southern Greater Glider 

incidental visual detections and three Koala confirmed visual detections. To confirm these 

surprising results another spotlight survey was undertaken on the 3rd and 4th August, which largely 

replicated the May spotlight transects. These resulted in the confirmed visual identification of fifty 

eight Southern Greater Gliders across both nights with an additional seventeen Southern Greater 

Glider incidental visual detections, three Koala visual detections, a Powerful Owl and Masked Owl 

visual detection. 

 

Both the Southern Greater Glider and Koala are listed as Endangered under both the NSW 

Biodiversity Conservation Act 2016 (BC Act 2016) and Commonwealth Environment Protection and 

Biodiversity Conservation Act 1999 (EPBC Act 1999). Both the Masked Owl and Powerful Owl are 

listed as Vulnerable under the NSW Biodiversity Conservation Act 2016 (BC Act 2016). 

 

Given the volume of threatened species detections gained from this preliminary Citizen Science 

survey it became important for the Save Bulga Forests community group to report on these results 

immediately, before undertaking any subsequent, more extensive surveys under Forestry Permit. 

The habitat quality and high numbers of Southern Greater Gliders observed suggest that Bulga 

State Forest is likely to be a stronghold for this species. 

•  I certify that:  

• The data, analysis, mapping for this report were compiled by Matthew Bailey (Ecologist);  

• That the results presented in this report are a true and accurate record in the opinion of the author;  

•  That the results of the Citizen Science ecological surveys carried out for this project will be 

supplied to NSW Department of Planning and Environment (DPE) for their Atlas of NSW Wildlife 

database; 

•  The primary author of this report is Matthew Bailey.  

 

Matthew Bailey. 

BA. Grad Cert Environmental Science 

NSW Biodiversity Assessment Method Accredited Assessor BAAS18021 

Principal Ecologist  
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 Background Information 

3.1. Location of the Study Site 

See Figure 3 for location of the Bulga State Forest site (and surrounding State Forests) in the local 

context. The site is located approximately 50km northwest of the township of Wingham, on the mid 

north coast of NSW. Bulga State Forest adjoins Tapin Tops and Biriwal Bulga National Parks. 

3.2. Site Soils, Topography and Geology 

The Bulga State Forest is located west of the Bulga Plateau, among ranges that form the eastern 

extension of the of the Great Escarpment in the Manning River catchment. This elevated 

landscape is composed of elevated steep hills to very steep hills with dissected plateau surfaces 

and rolling low hills to rolling hills at an elevation of 400 – 1000m asl.  

 

Diverse metasediment and metamorphic geology has produced a range of complex soils 

including: Brown-Orthic and Red-Orthic Tenosols (Lithosols), Yellow Dermosols (Yellow Earths) 

Red Dermosols and Kandosols (Krasnozems, Red Earths, Red Podzolic Soils), Brown 

Dermosols and Kandosols (Brown Earths, Chocolate Soils), Brown Kurosols and Chromosols 

(Brown Podzolic Soils), Red Kurosols and Chromosols (Red Podzolic Soils) Brown-Orthic 

Tenosols (Lithosols), Brown and Yellow Kandosols (Yellow Earths), and Brown and Yellow 

Kurosols and Dermosols(Yellow Podzolic Soils). 

 

Soil mass movement, sheet erosion and topsoil loss are known soil hazards in this landscape. 

(Spade 2023). 

 

3.3. Climate 

The upland environment of Bulga SF is characterised by a cool, wet and humid climate, with an 

average annual rainfall (recorded at Mount Seaview) of 1740 millimetres.  

3.4. Vegetation 

Thirty–five different Plant Community Types are mapped within the 13,361 hectares of Bulga 

State Forest by the Revised Eastcoast State Vegetation Type Mapping (version C1.1.M1.1) 

(DPE 2022a), see Figure 4. This PCT mapping however requires field validation and should be 

considered indicative in a general sense. The Plant Community Types present form a diverse 

and complex mosaic in relationship to the variable geology and highly dissected landform. 

Derived from the Revised Eastcoast State Vegetation Type Mapping, Rainforest formations form 

37.5 % (5,017 hectares) with Sclerophyll formations forming the remaining 62.5% (8339 

hectares) see Figure 5. Of these Sclerophyll formations 94% is Wet Sclerophyll (7,840 hectares) 

with Dry Sclerophyll Woodlands and a Grassy Woodland comprising the remainder.  

The Old Growth Forest mapping of the Comprehensive Regional Assessment (1999, revised 

2019) shows approximately 2,489 hectares (18.6%) of Bulga State Forest mapped as Old 

Growth Forest by the CRAFTI Lower North East mapping revised in 2019 (DPE 2011). 
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3.5. 2019/2020 Catastrophic Black Summer Fires 

There is general widespread agreement amongst Scientists that we are now living either within 

or on the cusp of the 6th Great Extinction event (Bradshaw et al, 2021; IPBES, 2019; Cowie et al, 

2022). The Anthropocene extinction event can be linked to human impact on the environment 

(Bradshaw et al, 2021; IPBES, 2019). Australia’s extinction rate is one of the worst in the world 

(Woinarski et al. 2015), and the rate of biodiversity decline and loss is continuing unabated 

(Ward et al. 2019). One of the significant problems is that species may decline more quickly than 

it takes for them to be listed as threatened under state and federal legislation. The Southern 

Greater Glider is an example of this, once abundant along Australia’s east coast they are now 

considered at risk of extinction with an overall rate of population decline exceeding 50% over a 

21-year period (DPE 2022b; DCCEW 2022). A history of approximately 200 years of forest 

logging and disturbance which continues today, places once abundant species, like the Southern 

Greater Glider and Koala, on a trajectory for extinction. Species already recognised as 

threatened with extinction are those experiencing the worst declines (TSX 2022). Predicted 

increases in natural disasters – such as the 2019/2020 megafire season – are likely to 

increase the risk of extinction for many impacted species and ecosystems including the Southern 

Greater Glider and Koala. 

Climate change is a significant impact, especially as it impacts over the existing and ongoing 

impact of habitat loss. Southern Greater Gliders are vulnerable to high temperatures and low 

water availability, with prolonged exposure to temperatures over 40°C likely to lead to high 

mortality (Rübsamen et al. 1984). The sensitivity of Greater Gliders to heat has been suggested 

by Moore et al. (2004) to be the key factor in driving the preference of greater gliders for higher 

elevations. Populations in the Blue Mountains World Heritage Area have steeply declined; at 

lower altitude (<500 m) sites in the Blue Mountains, increasing mean annual temperatures have 

been attributed to be the cause of Southern Greater Glider declines (Smith and Smith 2018; 

Smith and Smith 2020). Similar scenarios are reported in Victoria with increasing temperatures 

implicated in reductions of Southern Greater Glider numbers (Wagner et al. 2020). 

Climate change influenced mega-fires, such as that of the 2019-20 Black Summer fires, present 

a significant impact. Inappropriate fire regimes including extensive, severe fires and high 

frequency fires are known to have resulted in substantial Southern Greater Glider population 

losses or declines (McLean et al. 2018), with losses occurring both directly and indirectly via key 

habitat features (eg Hollow-bearing trees) and resource losses. Hollow-bearing trees (HBTs) 

affected by fire during planned burns were 28 times more likely to collapse than HBTs that were 

not burnt, reported by Bluff (2016) and cited by the Commonwealth Threatened Species 

Scientific Committee as evidence for the threat posed by extensive severe bushfires for the 

Greater Glider (Southern and Central) (DECCW 2022). A single fire in a ten-year period is 

capable of reducing the abundance of Southern Greater Gliders by more than half (McLean et al. 

2018). Recently logged forest has been shown to substantially increase fire severity 

(Lindenmeyer et al. 2021). 

Years of drought and Australia’s hottest and driest year on record in 2019 created catastrophic 

wildfire conditions which culminated in the 2019-20 Black Summer fires that covered an 

unprecedented large area of eastern and southern Australia (DCCEW 2022). This mega-fire 

burnt with high severity in many places, including the mid north coast, such that the entire upper 

canopy was consumed (Boer et al. 2020). It was estimated that there was an immediate 
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Southern Greater Glider population loss of 85% at sites exposed to severe fire due to this 

megafire event (Legge et al. 2022). In citing evidence for the threats impacting the Southern and 

Central Greater Gliders the Commonwealth Threatened Species Scientific Committee (DECCW 

2022) has commented the following with the caveat that the full impact of the 2019-20 bushfires 

is yet to be determined; 

• An estimated 40% of the distribution of the greater glider (southern and central) 

overlapped with the areas affected by the bushfires (Legge et al. 2021).  

• A population decline analysis for the greater glider (southern and central) that 

incorporates spatial variation in fire severity plus estimated declines for differing fire 

severity classes, provided an estimate of overall decline for the taxon of 24% (range 17-

31%) one year after the fire, assuming current management conditions (Legge et al. 

2021). 

Fire poses an increasing risk to many species, as it is predicted that Australia will experience 

increases in intensity and frequency of fires into the future (BOM 2023a). ‘High frequency fire 

resulting in the disruption of life cycle processes in plants and animals and loss of vegetation 

structure and composition’ is listed as a Key Threatening Process under the BC Act (2016). 

At a local scale, the unprecedented scale of the 2019-20 Black Summer fires in the Mid-Coast 

and Port Macquarie-Hastings Local Government Areas resulted in fewer unburnt refuges than 

would normally be the case after a fire. Despite high severity fires occurring north, south, east 

and west of Bulga State Forest (See Figure.7: 2019/20 Fire Extent and Severity (DPE) Map) a 

large portion of Bulga State Forest remained unburnt. Compartments 41 and 43 which are 

approved for logging fall within this unburnt refuge of Bulga SF. Remaining unburnt areas 

provide critical refuges for species heavily impacted by fires, as they will be the only areas with 

mature habitat within extensive landscapes for many years (Dickman et al. 2020). 

Climate Change and its effects are not an immediately controllable threat for a range of 

threatened species however that threat posed by harvesting native forests is one that can be 

eliminated immediately.  

3.6. Bulga State Forest Harvest Plans & Threatened Species  

Bulga State Forest has a number of Harvesting Plans in various statuses (see Figure 1) including 

the current approved plan for harvesting Compartments 41 and 43. The current status of this plan 

is ‘Active’ (as of 5/09/2023). Previously it was ‘Suspended’, following approximately 4 months of 

‘Active’ status. However, this Harvest Plan has a stated expiry date of 10/5/2023 printed on it. 

Figure 2 shows the approved harvesting plan, including notations of threatened species which are 

remarkably limited. The harvest prescriptions for threatened species records are limited to some 

records for Scrub Turpentine (Rhodamnia rubescens), some locations for stream-breeding frogs, 

three Koala locations, one Glossy Black-Cockatoo (Calyptorhynchus lathami) location and just two 

glider den tree locations. 

These remarkably limited threatened species notations on the approved harvest plan are in stark 

contrast to the high number of threatened species records (including threatened species not 

identified on the harvest plan) recorded within the NSW Bionet Wildlife Atlas and located within 

Compartments 41 and 43. (see Figure 3. Bionet Atlas Threatened Species Records Compartments 

41 and 43 and surrounds and Bulga SF Table 1. Bulga State Forest Bionet threatened species 
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records). Many of these State and Commonwealth listed threatened species records are from 

Forestry Corporation NSW’s (FCNSW) own records.  

The Coastal Integrated Forestry Operations Approval (CIFOA) (renewed in 2018) is the legal 

instrument which determines Forestry Corporation NSW (FCNSW) harvesting activities in NSW 

state forests at an operational level. The CIFOA, as a mechanism for determining how threatened 

species are addressed in harvesting plans, takes little account of the available threatened species 

data, held by the NSW state government. A limited series of protocols and conditions determine 

requirements for survey for a very limited number of species and habitat features. This report 

reviews the known or expected presence of threatened fauna species in Compartment 41 and 43, 

and more broadly within Bulga State Forest and contrasts this information to the limited array in the 

harvesting plan. The likely impact of timber harvesting on these species is discussed. 

Two key State and Commonwealth listed threatened focus species of this report are; 

• Southern Greater Glider (Petauroides volans) – Conservation Status NSW: Endangered 

(BC Act 2016), Conservation Status Commonwealth: Endangered (EPBC Act 1999) 

• Yellow-bellied Glider (Petaurus australis) - Conservation Status NSW: Vulnerable (BC Act 

2016), Conservation Status Commonwealth: Vulnerable (EPBC Act 1999) 

The Compartments 41 and 43 harvesting plan makes little provision for these species, despite 

their being known to occur within these Compartments. It is deeply concerning that only two den 

trees have been identified within the Harvest Plan and that as little as 8 Hollow-bearing trees/Ha 

will be retained for usage by all hollow dependent fauna occupying Compartments 41 and 43. For 

the other Compartments within Bulga State Forest, which are in the planning phase, and for which 

no Harvest Plans are currently available, a similar lack of provision for these threatened Glider 

species is considered likely. 

Oher threatened fauna species known to occur in the compartment or in the vicinity, include Koala 

(Phascolarctos cinereus), Parma Wallaby (Notamacropus parma), Glossy Black-cockatoo as well 

as large forest owl species Powerful Owl (Ninox strenua), Sooty Owl (Tyto tenebricosa) and 

Masked Owl (Tyto novaehollandiae). Again, many of these records are from FCNSW’s own data 

however none generate a specific management response under the CIFOA. Under current rules, 

logging can occur without any direct protective measures for these species. 
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Figure 1: Bulga SF Forestry Corporation Planning Portal search 05/09/2023 
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Figure 2: Approved Harvest Plan Map Compartments 41 and 43 Bulga SF 
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Figure 3: Bionet Threatened Species Records Compartments 41 & 43 & surrounds-Bulga SF 
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Figure 4: Bionet Atlas Threatened Species Records Bulga SF





 

16 
 

3.8. Southern Greater Glider protection - FCNSW CIFOA and 

Bulga SF Compartments 41/43 Harvest Plan 

 Taxonomy 

Genetic testing research published in 2020 supported previous morphological work on Petauroides 

volans such that P. volans, formerly the only species in the genus Petauroides, is now 

considered to be at least two separate species: P. volans (Southern Greater Glider) 

and P. minor (Northern Greater Glider) (McGregor et al. 2020). Petauroides volans 

(Southern Greater Glider) is the only Greater Glider species that occurs in New South 

Wales (NSW). 

The Commonwealth Threatened Species Scientific Committee in its Conservation 

Advice for Petauroides volans (greater glider (southern and central)) (DCCEW 2022) refer to the 

Southern Greater Glider species (NSW/Victoria) and the Central Greater Glider species (Qld). 

 NSW and Commonwealth threatened species status for Petauroides 

volans 

On the 5th May 2016 the Commonwealth Threatened Species Scientific Committee, established 

under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), listed 

Petauroides volans (Greater Glider) in the Vulnerable category of the threatened species list 

under the EPBC Act (1999). 

On the 5th July 2022 the Commonwealth Threatened Species Scientific Committee elevated 

Petauroides volans (Greater Glider) from the Vulnerable category to Endangered citing an 

overall rate of population decline exceeding 50 percent over a 21-year (three generation) period, 

including population reduction and habitat destruction following the 2019–20 bushfires as the 

main factors that make the species eligible for listing in the Endangered category (DCCEW 

2022).  

On the 25th November 2022 The NSW Threatened Species Scientific Committee, made a Final 

Determination to list Petauroides volans (Southern Greater Glider) Kerr 1972 as an Endangered 

Species in Part 2 Division 1 of Schedule 1 of the Biodiversity Conservation Act (2016), state wide 

in NSW on the basis of the risk of extinction in NSW (DPE 2022). This NSW listing has ensured 

consistency with the Commonwealth listing. 

 Forestry Corporation - Southern Greater Glider 

 Forestry Corporation - Inconsistent opinion with NSW and Commonwealth TSSC's 

First published 9 h July 2021 and revised 6th October 2022, the Addendum Forestry Corporation 

Rationale for operations under the CIFOA with additional environmental safeguards (FC 2021) 

states:  



 

17 
 

“The greater glider is widely distributed throughout NSW. The species is listed as vulnerable by 

the federal government but not listed as a threatened or vulnerable species in NSW as most of 

the concern around the species is in Victoria, where fire impacts on the species and its habitat 

have been significant with multiple mega fires in the last decade.” (FC 2021, Pgs 28,29) 

This Forestry Corporation opinion on the Southern Greater Glider is inconsistent with that of both 

the NSW and Commonwealth Threatened Species Scientific Committees, within their respective 

Final Determination and Listing Assessment for the Greater Glider Endangered listing. Both 

Threatened Species Scientific Committees have identified the clear risk of extinction for the 

Greater Glider in NSW while Forestry Corporation does not recognise this. 

 Southern Greater Glider protected only by standard conditions under the CIFOA 

Within the CIFOA, introduced in November 2018, Southern Greater Gliders are listed as 

adequately protected by the standard conditions, due to the protection of hollow-bearing trees 

and general exclusion zones in the CIFOA. The status of Southern Greater Gliders as 

‘adequately protected’ by Forestry Corporation also relies on the stated protections for the 

species habitat in the reserve system on national parks. This assumes that such habitat is 

occupied by Southern Greater Gliders, functional - following the 2019/2020 wildfires and viable in 

the climate change context. No Species-Specific Conditions for the Southern Greater Glider are 

provided for within the Coastal CIFOA. 

Forestry Corporation acknowledges that Hollow-bearing trees are a major limiting factor for 

Southern Greater Glider persistence. A minimum of 8 Hollow bearing trees per hectare are to be 

retained as a standard condition under the CIFOA. These are however not retained specifically 

for Greater Gliders but to be shared between all hollow dependant species present. The other 

standard conditions provided in the CIFOA are: 

• The retention of wildlife habitat and tree retention clumps; 

(a) at least five per cent of the base net area in each compartment in the regrowth zone; and 

(b) at least eight per cent of the base net area in each compartment in the non-regrowth zone. 

The implementation of these the CIFOA states the retention of hollow-bearing trees and potential 

future hollow-bearing must be prioritised. However there appears to be no guarantee that any 

retained trees, clumps or the minimum Hollow-bearing trees retained per hectare within a logged 

coupe will meet the site-specific ecological requirements of Southern Greater Gliders and that 

these measures will prevent the risk of local extinctions. The risk of extinction can only be 

heightened by the habitat loss posed by the harvesting operations in the first place with native 

forest logging recognised as a significant threat to the population of Southern Greater Gliders in 

both the NSW and Commonwealth Threatened Species Scientific Committee’s assessment.  

 Southern Greater Glider Density Bulga SF 

A report titled Threatened Species Licence Pre-Logging and Pre-Roading Flora & Fauna Survey 

Report Bulga State Forest, Compartments 90, 94, 95, 96 (Forestry Corporation 2016) was 



 

18 
 

located on the Forestry Corporation Planning Portal. These compartments appear to overlap with 

compartments 41 and 43 and may have been renumbered. Unfortunately, the report is a shell 

report without any supporting data within it. It does however provide a Southern Greater Glider 

Density table, and this is reproduced below from that report.  

Figure 5: Forestry Corporation Bulga SF Greater Glider Density.   

 
(Threatened Species Licence Pre-Logging and Pre-Roading Flora & Fauna Survey Report Bulga State Forest, Compartments 

90,94,95,96 (2016). Author: Mark Drury 1/11/16. Report validity stated to 10/2/2026) 

Given that the details of the survey and the survey data in the above table are not provided it is 

assumed that it represents actual field survey data collected from Bulga SF relative to the stated 

compartments.  

Given the limitations of spotlight surveys in terms of underestimating population sizes (Buckland 

et al. 1993) with detection rates as low as 26% reported by Lindenmeyer et al. (2001) it is likely 

that the FCNSW calculated Greater Glider density is an underestimation and therefore any 

prescriptions based on this density are likely to be deficient. 

Southern Greater Glider population densities in suitable habitat vary from 0.5 to 3.8 animals/ha 

(Harris & Maloney 2010). Within northeastern Queensland, north-west of Townsville a population 

density of 3.3-3.8/ha has been reported which is considered a very high population density of 

Central Greater Gliders (Comport et al. 1996). Average densities of 0.2 to 3.0 individuals per 

hectare in NSW are provided in the DCCEEW Determination (DCCEW 2020).  

The patchy distribution and variable population abundance of Greater Gliders in NSW is 

attributed primarily to: 

• Temperature - number of nights over 20°C is the greatest predictor of greater glider 

distribution (Wagner et al., 2020) with high elevation, cool, wet habitat patches (>500m 

asl) important refugia (DCCEEW 2022). 
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• Differences in foliar nutrient levels (Wagner et al., 2021b). 

• The presence and density of suitable tree hollows (DCCEEW 2022). 

• Soil fertility, eucalypt tree species, forest age and structural complexity, disturbance 

history, and predator abundance (Harris & Maloney, 2010). 

Bulga SF is likely to meet all these important criteria for distribution and population abundance 

and function as an important refugia. However, no studies appear to have been done in this 

regard for Bulga SF. Despite the lack of population and habitat studies for Southern Greater 

Glider in Bulga SF it is important to note that logging is planned in Bulga SF and that logging is 

known to have a negative correlation to Greater Glider density (in terms of logging intensity) 

(McLean et al. 2018) and that Greater Gliders have a high sensitivity to logging (Kavanagh, 

2000; Lunney, 1987).   

 Limitations of spotlight surveys in estimating population sizes  

Spotlight light surveys have limitations and are known to underestimate the populations sizes of 

Southern Greater Gliders (Buckland et al. 1993). A low detection rate of 26% for radio-collared 

Greater Gliders that were definitely known to be in the vicinity of a transect was reported by 

Lindenmeyer et al. (2001).  

Cripps et al. (2021) more recently have also shown that the detection probability of gliders on 

occupied sites (i.e. the proportion of gliders present in the vicinity of a transect at the time of the 

survey that are actually detected) is relatively low. As a result, reliance on raw spotlight counts will 

result in potentially severe underestimation of the density and abundance of gliders present at a 

site. Spotlight counts, uncorrected for probability of detection can at best be interpreted as a crude 

index of relative abundance. (Cripps et al. 2021).   

Two common Greater Glider spotlight methods, strip transects and off-track distance sampling 

methods have both been found to underestimate the abundance of Greater Gliders (Buckland et 

al. 1993). A double observer mark-recapture distance sampling method spotlight transects 

sampling method has been tested and identified as a preferred technique within forestry coupes in 

the Strathbogie Ranges, Victoria to provide robust estimates of Southern Greater Glider abundance 

(Cripps et al. 2021).  

Accurate estimates of population size of Southern Greater Glider are important as it allows 

population densities to be estimated, accurate assessments of a populations status and viability 

and evaluate the relative benefits and effectiveness of management actions. Accurate population 

and density estimates also allow habitat requirements to be more accurately inferred such as 

den tree numbers required per hectare, habitat suitability as well as the mating system to be 

inferred (monogamous, polygamous, or polygynous) (Harris & Maloney, 2010).   
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Figure 6: Location of the study site 
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Figure 7: Plant Community Type Vegetation Map 
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Figure 8: Vegetation Classes Map 
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Figure 9: 2019/20 Fire Extent and Severity (DPE) Map 
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This fauna survey was limited to the following; 

• Spotlight transect survey; 

• Incidental Observation; 

• Stag watch survey; 

• Koala scat, secondary evidence searches and habitat assessments. 

 Citizen Science skills workshop 

Prior to undertaking any survey work a skills validation workshop and discussion took place between 

all participants at the Citizen Science Camps. Resources and reference material accessed included; 

Tracks, Scats and Other Traces (Triggs 2004), Gliders of Australia (Lindenmayer 2002), Spotlighting 

for Gliders (Wildlife Preservation Society of Queensland 2016), Gliding Possums (DPE webpage 

accessed 20th May), Survey Techniques for Citizen Scientists (NPA NSW 2014),  

Key identification features discussed for the Southern Greater Glider (Petauroides volans) included: 

• It is the largest gliding possum with a head and body length of 35 to 45cm and a long furry 

tail measuring 45 to 60cm.  

• It has large ears with hair that projects past the outer ear edge. 

• It has strongly reflective eyeshine in the beam of a spotlight making it easily detectable with 

an eye shine generally bright white. 

• It is generally quiet with slow movements and prolonged periods of inactivity.   

• Various colour morphs are possible, even within a population. 

Key identification features discussed for the the Yellow-bellied glider (Petaurus australis) included: 

• It is a large, active, sociable and vocal glider. 

• Adults weigh 450-700 grams, have a head and body length of about 30cm and a large bushy 

tail that is about 45cm long. 

• It has grey to brown fur above with a cream to yellow belly, which is paler in young animals 

and a characteristic dark stripe down the back. 

• The dark stripe down the back is characteristic of the group. 

• It has a large gliding membrane that extends from the wrist to the ankle. 

Spotlight technique and animal ethics considerations discussed included: 

• avoid prolonged exposure to the light (i.e. more than two minutes); 

• use a light with a narrow beam; and 

• when practical, use a red filter or, preferably, a dimmer switch to reduce light intensity for 

prolonged observations once the animal has been spotted. 

• Survey with a low wattage light (30 to 50 w) and briefly use a narrow beam of brighter light 

for identification (SEWPAC 2011a). 

• Risk of raptor predation. 
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 Survey Method Details 

The methods per survey measure employed in this study are detailed below: 

a) Spotlight transect survey 

These citizen science spotlight surveys aimed to generate species presence data across a broad 

area of Bulga SF (confined to the road and track network) that could; 

• Provide reconnaissance information on Southern Greater Glider locations for a subsequent 

more detailed citizen science spotlight survey, under Forestry Permit (pending), employing 

a double observer distance sampling method (Cripps et al., 2021) so that estimates of 

Southern Greater Glider abundance could be more accurately modelled than the common 

strip transect and off-track distance sampling methods. 

 

• Potentially inform the adequacy of FCNSW Southern Greater Glider protections measures 

within the Harvest Plan for Compartments 41 & 43 Bulga SF. 

The first spotlight transect undertaken 29th May was Pole Dump Forest Road. This was conducted 

by foot by a team of four walking together, with the author operating as the principle spotlight 

surveyor using a Led Lenser H74 Core - 1000 lumen white light head torch (see below for the 

details of all spotlights used in these surveys). Following this the 311m Gomas Road transect was 

also undertaken on foot. For the purpose of covering more distance spotlighting was undertaken 

from within a dual cab vehicle (‘Vehicle 1’), for the remaining transects on the 29th May. 

To potentially increase detection rates ‘Vehicle 2’ was used for all other transects across 

subsequent survey nights (30 h May, 3rd August and 4 h August). ‘Vehicle 2’, a tray back dual cab 

4WD allowed the principal spotlight surveyor to stand in the tray for full 360o spotlighting capability 

while vehicle passengers also spotlighted from their respective windows within approximate 90o 

horizontal and vertical arcs avoiding light crossover. 

For the 4th August spotlight survey two surveyors (including the principle spotlight surveyor) 

undertook spotlighting from the tray of ‘Vehicle 2’ side by side, each spotlighting their side of the 

road (drivers or passengers side of the road). 

Average vehicle speed measured from the vehicle’s speedometer was between 3-6kms/hr for all 

transects. The vehicle was stopped once eye shine was detected, either adjacent to the roadside 

location of the animal or so the author could exit the vehicle and move on foot to the location or 

near the location to confirm the identification via 10x50 binoculars and take a GPS waypoint of the 

observed animal. Wherever possible the animal’s distance was estimated from the road edge and 

direction estimated using the compass within the GPS. 

Each animal recorded was a different animal and this was verified in the field between observers 

and by the principal surveyor who was the only recorder of detections for all surveys for data 

handling consistency and to ensure any duplication of detections was eliminated.  

A Garmin GPSMAP66s was used to record locations of each animal detected. Survey tracks were 

recorded within the GPS together with Avenza Maps recording a track over a Topographic map 
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*30th May survey included a track section 

east side of Knodingbul Rd opp. Blackbutt 

Ridge Rd 

 

 

b) Incidental Observation 

This simply involved any passive observations either during the day or night. Incidental night 

observations consisted of; 

• Southern Greater Glider detections in and around the stag watch location by a single 

volunteer following the stag watch for an hour. 

• Observations made by volunteers while gaining photographs of fauna (outside of spotlight 

transect areas). 

• Observations made by volunteers (single car) while undertaking Owl spotlight searchs. This 

occurred outside of spotlight transect areas.  

• Observations made by transect spotlight team in transit between transect areas.  

c) Stag watch survey 

A limited stag-watch survey was undertaken by a single volunteer, experienced in Southern Greater 

Glider detection on the 3rd and 4th August centred on the Knodingbul Road Blackbutt Ridge Road 

intersection. At this location in the May survey Southern Greater Gliders were observed and >10 

Giant Hollow-bearing Trees were identified within a 60m radius of the road junction enabling multiple 

trees to be checked. For 1 hour prior to dusk and approximately 1 hour after the Hollow-bearing trees 

were watched. This was repeated on the second night to confirm Den Tree identification. 

Another citizen science stag watch on Saturday 2nd September on a single possible den tree beside 

Double Link Road (within Compartments 41-43) was able to confirm its status as a den tree with two 

Greater Gliders observed emerging from two hollows on the one Tallowood tree. 

d) Koala Scat, secondary evidence searches and habitat assessments 

On both days of each survey, two teams searched for potential Koala habitat, identified as vegetation 

with Tallowwood (Eucalyptus microcorys) and or Grey Gum (Eucalyptus 

propinqua/punctata/canaliculata) dominant, co-dominant or as a common associate. Within these 

locations, which were found by roadsides, Koala scats were searched for. Trees under which Koala 

scats were found, were located in the field with survey tape. In the afternoons of the 29th and 30th 

May these locations were visited by the author, together with the search team, and the Koala scat 

identification was confirmed, photos taken and the tree species and location recorded via GPS. 

These sites were checked again during the August survey. Where scratch evidence was present 

with Koala scats absent, these Grey Gums were located in the field using Avenza maps GPS and 

photos of trunk scratches taken of each tree for confirmation. 

Limited day searches for habitat of Glossy-black Cockatoos, Parma Wallaby, Yellow-bellied Glider 

occurred during daytime general habitat assessment.  
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Figure 10: Citizen Science Survey Results 29th and 30th May 2023 
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Figure 11: Citizen Science Survey Results 3rd and 4th August 2023 

 



 

42 
 

Figure 12: Citizen Science Survey Results Koala secondary evidence 3rd and 4th August 2023 
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Figure 13: Citizen Science Survey Results Dingo SF Transect 3rd August 2023 
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Photo below: Koala scats found beneath Tallowood. Slaters Road, Bulga SF. 

 
Photo below: 1 of 17 Grey Gums with typical Koala scratching, near to Compartments 41-43. 
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Photo: Giant New England Blackbutt, >2m DSHOB - Bulga SF. 
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 Results Discussion 

 Gliders 

Southern Greater Gliders were observed on all spotlight survey nights (see Table 5. Spotlight survey 

results summary table), with a total of ninety-two recorded across the four spotlight transect nights 

and another nineteen incidental recordings over the four nights. They were easily detected with bright 

white eye shine (some animals showed a pale yellow/orange eye shine) where this could be seen 

(ie not obscured by foliage). Identification out to 50m from the road edge was often possible via 10 

x 50 binoculars, with the large, furred ears, white ventral surface including throat and long dark tails 

clearly discernable when not obscured by foliage. However, in general, detectability of Greater 

Gliders >30m from the road edge diminished due to foliage obscuring eye shine and Greater Gliders 

actively moving into dense foliage away from light. Many observations were made within 15m of the 

road edge with gliders sitting more or less still for extended periods allowing detailed observation by 

the spotlight team. All citizen science participants (separate to the spotlight team) were also able to 

easily observe, photograph and video these roadside Greater Gliders. All Southern Greater Gliders 

observed were the dark colour morph (dark brown/black fur with white ventral surface including 

throat). 

Start and finish times, distances etc. are shown in Table 4. Spotlight transect survey details. Higher 

volumes of observations tended to occur >1hour after dusk. Clusters of Southern Greater Gliders 

were often observed; three <20m apart in adjoining trees, pairs within the same tree and clusters of 

2 - 4 within 60m. These cluster observations may be a result of an increase in detectability as the 

survey vehicle was stopped allowing more thorough spotlighting of those locations. Across all four 

spotlight survey nights bright white eyeshine was observed out past approximately 50m from the 

road edge. These animals could not be seen clearly through binoculars and were not recorded 

though were likely to be Greater Gliders. Bright white eye shine was also observed <50m from the 

road edge multiple times however the animals moved into foliage before confirmation on 

identification could be made via binoculars. Across all nights both classes of observations not 

recorded (>50m from road edge and < 50m from road edge foliage obscured), that were unable to 

be confirmed via binoculars, totalled > 20 animals (likely Southern Greater Gliders). Figures 9, 10 

and 12 show the distribution of Southern Greater Glider spotlight records. 

The aggregations of detections along the 30th and 31st May survey transects may be partly 

attributable to the survey occurring at the end of the breeding season which is restricted to a very 

brief period in February-May for Southern Greater Gliders (Harris & Maloney, 2010). However, the 

repeated spotlight transects surveyed on the 3rd and 4th August, outside of the breeding season, 

show similar aggregations or clusters of detections and are indicative of a higher density population. 

Southern Greater Gliders were observed in the following tree species: Eucalyptus acmenoides, 

Eucalyptus pilularis, Eucalyptus campanulata, Eucalyptus obliqua, Eucalyptus saligna, Eucalyptus 

microcorys, Lophostemon confertus, Corymbia intermedia, Allocasuarina torulosa and within 

Parsonsia straminea vine shrouding. A specific study within Bulga SF to understand the preferred 

Glider feed trees is urgently needed so that the impacts on the local population of Southern Greater 

Gliders of harvesting certain tree species can be understood.  

Two Southern Greater Glider den trees were recorded as a result of a stag watch survey on the 3/4th 

August at the Knodingbul Rd and Blackbutt Ridge Rd intersection area. A pair of Gliders was seen 

leaving one hollow in a Bloodwood and another observed leaving a hollow in a rough barked 
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Eucalypt. Greater Glider scats were identified under multiple trees. As Greater Gliders are known to 

defecate upon leaving den hollows these are possibly also den trees. Old growth trees with multiple 

large and mid-sized hollows are abundant within Bulga SF, particularly in and around Compartments 

41 and 43, the northern portion of Knodingbul Road and Blue Knob Forest Road. A Survey effort 

focusing on stag watch surveys would be highly likely to yield a high number of den trees recorded. 

Demonstrating this, a single citizen science stag watch on Saturday 2nd September at a possible den 

tree on Double Link Road (within Compartments 41-43) was able to confirm its status as a den tree 

with two Greater Gliders observed emerging from two hollows on the one Tallowood tree. It is clear 

that the identification of den trees is a simple function of applied survey effort. 

The higher number of observations on the 4th August is attributed to the transect locations but also 

utilising two spotlight surveyors (including the principle spotlight surveyor) spotlighting from the tray 

of ‘Vehicle 2’ side by side, each spotlighting their side of the road (drivers or passengers side of the 

road). For our vehicle-based Glider spotlighting this is considered the optimal method for detection, 

though further refinements in technique would likely yield improved detection rates.  

There are eighty-three Bionet Southern Greater Glider record within Compartments 41-43 and 

surrounds (based on a 1700m buffer area from the approximate centre of Compartments 41 and 43, 

see Figure 14). Of these eighty-three records, fifty-six records come from this 2023 Citizen Science 

survey and twenty-four are FCNSW records (2016 and 2014). Based on these Southern Greater 

Glider Bionet records it appears that FCNSW, prior to the finalisation of the Compartment 41-43 

Harvest Plan, either did not undertake any Glider surveys or none were detected. Either explanation 

is inexplicable given the obvious high quality habitat present across multiple criteria for the Southern 

Greater Glider.  

Nil Yellow-bellied Gliders were detected and this is attributed to; 

1. The survey method - which involved a vehicle motor running, this coupled with a team of four 

was sub-optimal for being able to hear Yellow-bellied Glider vocalisations. 

2. No call playback was played. 

3. The roadside habitat surveyed was not preferred. Most previous Bionet records of Yellow-

bellied Glider are located away from the areas we surveyed. 

4. Yellow-bellied Gliders have a large home range. 

 Koala 

Three Koalas were recorded on the 30th May spotlight transect survey and two on the 4 h August 

spotlight transect survey (see Figures 9 and 10 Citizen Science Survey Results). Another Koala was 

recorded on the 4th August at a separate location (non-duplicate) to the two recorded during the 

spotlight transect. This was recorded by a citizen science group while filming Southern Greater 

Gliders beside Knodingbul Road.  

16 Koala scat locations were recorded at two clusters on the 29th and 30th May; 

1. Rapids Road off Padmans Road; 

2. Slaters Road off Pole Dump Road 
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A cluster of 17 Grey Gums with Koala scratch marks were recorded near Frenchs Creek Bridge 

Road, within 1.5kms of Compartments 41-43 on the 3rd August. 

There are three Koala records shown on the Compartment 41-43 Harvest Plan. Five Koala records 

are present within a 1700m buffer area from the approximate centre of Compartments 41 and 43 

(see Figure 14). These records are restricted to road edges and some tracks. 

Tallowwood, a primary Koala Feed Tree, occurs commonly through much of Bulga SF both as a 

dominant canopy species and as a common associate in multiple Plant Community Types present. 

Tallowwood is a common occurrence within and near to Compartments 41 and 43. The presence of 

Tallowwood is an important predictor of Koala distribution and comprises an important habitat 

resource within Compartment 41 & 43 and Bulga SF. It is also a target timber species for logging by 

FCNSW. 

Koalas are widely distributed within Bulga SF with 176 records (See Figure 15.), though records are 

biased towards the road and track network where surveys have been undertaken. Bulga SF and the 

surrounding area has a high concentration of Koala records relative to its escarpment landscape 

position. A significant portion of Bulga SF was unburnt in the 2019-20 catastrophic fires (see Figures 

15 & 16) and represents one of the few upland areas to remain unburnt. Bulga SF is a critical forest 

link between National Park estate to the north and south and between upland and lowland 

populations. Figure 16 shows distribution of Koala records across the wider region.  

 Forest Owls 

Three species of large forest owls (Powerful Owl, Sooty Owl and Masked Owl) occur in Bulga SF 

(Table 2: Bulga State Forest Bionet threatened species records). The Southern Greater Glider is 

regarded as an important prey item for the Powerful Owl and Sooty Owl (Bilney et al. 2011), with 

Masked Owls favoring terrestrial mammals. These forest owl species are heavily reliant on old 

growth trees with hollows for breeding and respond negatively to logging pressure. Bulga SF 

currently offers high value Owl habitat and isolation from the threat of secondary poisoning via the 

baiting of prey items such as mice and rats within agriculture and farming districts.  

A Masked Owl was observed during a general night spotlight survey near Compartments 41-43, 

215m west off Knodingbul Rd. It was able to be clearly distinguished from the much smaller Barn 

Owl due to its large body size, large feet and feathered, robust legs. A Powerful Owl was also 

observed during the 4th August Spotlight transect beside Knodingbul Road. The Powerful Owl was 

easily identifiable and perched for 5 or so minutes in a small tree approximately 20m from the vehicle. 

A single FCNSW Sooty Owl record on BioNet is located within Compartments 41-43. 

Figure 17 shows the location of Bionet Forest Owl records within the Bulga SF focus area. Of the 

Forest Owls, Sooty Owls have the greater number of records, spanning from 1991 to 2017. This 

suggests a stable, significant population which likely reflects the high-quality habitat present and 

availability of resources in the form of; 

• A mix of Rainforest and Wet Sclerophyll vegetation with deep gullies/ravines within a heavily 

dissected landscape. 

• Abundant Old growth trees and large hollows. 

• A significant portion of Bulga SF remained unburnt in the 2019-20 fires and what did burn 

mostly fell into the low and medium fire severity categories. See Figures 8 & 17.  
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• Abundant food resources, ie. mid to high density Glider population. 

  Parma Wallaby 

Parma Wallaby is a threatened species of small macropod with 7 records in Compartments 41-43 of 

Bulga SF and 9 within a 1700m buffer from the approximate centre of Compartments 41-43. Figure 

17 shows records of Parma Wallaby within Bulga SF relative to the 2019-2020 Fire Extent & Severity 

Mapping. There are 40 records in total for Parma Wallaby within Bulga SF. Parma Wallaby prefers 

a mix of wet and dry forest with dense undergrowth which is present within Bulga SF. The suitability 

of habitat within Bulga SF is evident by the high number of records of Parma Wallaby. 

 Glossy-black Cockatoo 

Limited searches were made for the presence of Glossy Black-cockatoo feed trees. At the time of 

searching very few trees were producing cones, so it was not possible to ascertain whether there 

were feeding sites. However, it was noted that throughout Bulga SF, particularly on upper ridge areas 

and slopes with a north to western aspect very dense stands of Allocasuarina torulosa were present. 

These are likely be an important food source given the Bionet records of Glossy Black-cockatoos 

within Bulga SF and should be verified when trees are bearing cones. One record for Glossy-black 

Cockatoo is shown on the Compartments 41-43 Harvest Plan map (See Figure 2.) 

 Other threatened species 

In addition to the three Koala records, one Glossy-black Cockatoo record and two Den trees there 

are three Stuttering Frog records within Compartments 41-43 on the Harvest Plan with a Spotted-

tail Quoll record also present but located within the adjoining Biriwal-Bulga National Park. 

In addition to these species the Bionet Wildlife Atlas records Sooty Owl, Masked Owl, Southern 

Greater Glider, Yellow-bellied Glider, Parma Wallaby, Golden-tipped Bat, Eastern False Pipistrelle 

and Davies Tree Frog for the comparable shown on the Compartments 41-43 Harvest Plan. Habitat 

investigations undertaken in this citizen science survey confirmed that Compartments 41-43 

represent habitat for all these Bionet recorded species but also potential habitat for threatened 

species such as Long-nosed Potoroo, Red-legged Pademelon and Powerful Owl. 
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Figure 14: Threatened Species records relative to Compartments 41-43 Harvest Plan, Bulga SF  
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Figure 15: Bionet records for threatened Glider species in Bulga SF relative to 2019-20 Fire Extent & Severity Mapping  
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Figure 16: Bionet records for Koala in Bulga SF relative to 2019-20 Fire Extent & Severity Mapping  
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Figure 17: Bionet records for Koala in Mid-North Coast relative to 2019-20 Fire Extent & Severity Mapping  
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Figure 18: Bionet records for Forest Owls, Glossy-black Cockatoo and Parma Wallaby in Bulga SF relative to 2019-20 Fire Extent & Severity Mapping  
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 Discussion 

The results of this survey and Bionet database searches reveal an enormous lack of meaningful, 

detailed, prescriptive measures by FCNSW. Condition 15 of the CIFOA approval gives the specific 

objectives as follows: 

15.1 In relation to threatened species conservation and biodiversity, the approval has the following 

specific objectives: 

(a) to set out the minimum measures required to be implemented to protect species, communities 

and their habitats from the impacts of forestry operations. 

(b) to set out multi-scale protection measures that ensure sufficient and adequate habitat is 

provided at the site, local landscape area, and management zone scales; and 

(c) to set out measures for species or communities that require specific measures to ensure habitat 

is protected around known occurrences. 

5.1. Southern Greater Glider 

Despite the low detection rates of Greater Gliders in spotlight surveys reported by Cripps et al. (2018) 

of 21% and Lindenmeyer et al. (2001) of 26% this citizen science survey was able to detect 14 Southern 

Greater Gliders, recorded and verified by a single observer (this author) in a 1km section of vehicle 

based transect within Compartments 41-43 on the 4th August 2023. Across the two nights in May and 

two nights in August of this limited citizen science survey, initially planned as a simple reconnaissance 

survey, a surprising high total of ninety-two Southern Greater Glider detections were made and another 

19 incidental detections. These results indicate that it is likely a high-density population of the 

Endangered Southern Greater Glider is present in Bulga SF. 

Bulga SF is a high altitude (>500m asl), high rainfall, cool climate landscape with diverse geology 

producing a diverse range of high nutrient soils. Within this landscape, predominantly composed of 

Wet Sclerophyll Forest, a diversity of Eucalypts are present, of which many are known to be important 

Greater Glider feed tree species. Of immense value within Bulga SF is the abundance of giant, old 

growth trees with multiple large hollows. This habitat meets all the important habitat criteria for 

Southern Greater Gliders and importantly a significant portion of Bulga SF was unburnt in the 2019-

2020 mega fire. Given the spotlight results and the high suitability of the habitat present within Bulga 

SF it is likely Bulga SF represents an important refugia and stronghold for the Southern Greater Glider 

within the lower mid north coast of NSW.  

Despite this and the fact the Southern Greater Glider is a listed as Endangered under both State and 

Commonwealth legislation and is estimated to have undergone a large reduction in population size of 

47% over the last 21 years (DPE 2022), logging is planned within this important unburnt refugia of 

Bulga SF. For the Southern Greater Glider (and Yellow-bellied Glider) it is difficult to see how the above 

objectives within Condition 15 of the CIFOA could be met with the current protocols. Condition 57 of 

the CIFOA requires broad area searches to be made for nest, roost and den trees. Yet there is no 

requirement to search actively for gliders. Den trees for gliders can only be reliably detected at night 

or pre-dawn and although the broad area search logs for this harvest plan were not accessed, it is 

doubtful whether active night-time searching occurred. Yellow-bellied Glider den tree detection is 

difficult, considerable survey effort would be required to reliably ascertain this information. For Southern 
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Greater Gliders den tree detection is a relatively easy proposition as demonstrated by the results from 

the very limited stag watch effort applied in this citizen science survey. 

The clearest evidence of the failure of this protocol is that only a mere two den trees have been 

identified for protection within the Compartment 41-43 Harvest Plan. 

For Southern Greater Glider, home-range estimates are typically 1.2-4.1 ha. Typically, 4-20 different 

dens are used by individual animals within their home range (Harris & Maloney, 2010). Southern 

Greater Glider densities can range between 0.5 to 3.8 gliders per hectare (Harris & Maloney, 2010) 

and up to 5/ha (Lindenmeyer 2002). Within the Wet Sclerophyll habitat, it is likely that Southern Greater 

Gliders do not have to travel far to access food resources given the abundance of preferred feed tree 

species present in Bulga SF. This Wet Sclerophyll habitat occurs with Rainforest habitats in Bulga SF, 

forming a matrix of suitable and unsuitable habitat. Such landscape habitat patterns typically give rise 

to smaller, over lapping home ranges and higher densities for Southern Greater Gliders (Lindenmeyer 

2002).  

Southern Greater Gliders exhibit den swapping behaviour and within a 1-2 ha home range of an 

individual 4-20 den trees are used. Considering it is likely there is a high-density population (>2.5 

individuals/ha) the den tree requirement per hectare for Greater Gliders is likely to be high in Bulga SF 

(>20 den trees/ha). However, the Harvest Plan for Compartments 41-43 provide for a retention of 8 

Hollow-bearing trees per hectare to be retained for all hollow dependant species, not just the Greater 

Glider. It also takes no account of feed trees, no account of recruiting mature trees into the future 

population of hollow-bearing trees and no assessment of whether the hollow-bearing trees are suitable 

den trees for either glider species or any species. However the clearest failure to meet Condition 15 of 

the CIFOA is that just two den trees have been identified for protection within the Compartment 41-43 

Harvest Plan . 

With a very limited survey effort in this limited citizen science survey two den trees were able to be 

confirmed with several others likely in one stag watch location outside of Compartments 41-43. Another 

den tree was confirmed within Compartments 41-43 at a later (September) single location stag watch. 

During the limited general habitat assessment in this survey Greater Glider scats were found beneath 

multiple trees. These are also likely den trees as Greater Gliders are known to defecate upon leaving 

den hollows (Trigg 2004). Fifty-six detections of Southern Greater Glider were gained in total over the 

4 nights, 24 detections alone on 4th August within Compartments 41-43 of this citizen science spotlight 

survey. These results are likely to be underestimations of the population present. Given these results 

it is unfathomable that only two den trees have been able to be identified for protection by FCNSW 

within this same area. This is a severe under representation of the den trees that would be required by 

the Greater Gliders present within Compartments 41-43 and suggests a severe lack of due diligence 

and disregard for the precautionary principle by FCNSW.  

With only two den trees identified for protection and 8 Hollow-bearing trees/ha to be retained within 

Compartments 41-43, which hold a high proportion of old growth giant trees, den tree damage and 

destruction will be unavoidable during logging operations. While Compartments 41-43 Harvest Plan 

identifies a limited Koala protocol – “If a koala is located in a tree, an exclusion zone with a radius of 

25m or greater must be retained around the tree. HC must be contacted. The exclusion zone may be 

removed once the koala moves from that tree”, no such protocols are identified for Southern Greater 

Gliders or any hollow dependent species. As gliders will be within hollows of their den trees during 

operational activity there is no chance for gliders to be located and avoided during operations.  
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Loss and destruction of den trees during logging operations in Compartments 41-43 will cause harm 

in terms of direct mortality to resident Southern Greater Gliders. When Hollow- bearing trees are felled 

by chainsaw or pushed over by excavator/bulldozer catastrophic destruction of the hollows is common 

and rarely are hollows structurally intact following terrestrial impact. Where Hollow-bearing trees or den 

trees are felled in this manner and are occupied by arboreal mammals these animals commonly sustain 

impact trauma injuries and deceleration injuries and/or are entrapped within the tree. An array of 

catastrophic injuries are common, ie dismemberment, extreme concussive injuries, crush injuries, 

lacerations, hemorrhage and shock (Finn & Stephens 2017; Johnson et al. 2007).  

Where animals immediately survive the hollow impact with the ground they often die soon after from 

internal injuries, hemorrhage and physical trauma associated with concussive impact or and/or 

subsequent shock. Timber harvesting operations typically involve soil disturbance and the shifting of 

soil by machinery, this is specified as required within the Harvest Plan for Compartments 41-43. This 

specified soil disturbance may also cause harm to any fauna including Greater Gliders which may 

capture, bury and crush animals present on the surface, in the soil or in termitaria (Thompson and 

Thompson 2015). Animals that are still sheltering in hollows and debris may be killed when logs are 

sawn, transported or ground to woodchips. 

All of these impacts of vegetation removal and logging are well known within the tree removal, land 

clearing, ecological and wildlife carer and rehabilitation sectors and well established in scientific 

literature (Finn & Stephens 2017; Johnson et al. 2007). On most, if not all, native vegetation clearing 

approvals under the EP&A Act (1979), development conditions will typically require;  

• A two-stage clearing program where Hollow-bearing trees are present. 

• Hollow inspection so that any resident fauna can be removed from the tree safely prior to tree 

removal. 

• Hollow-bearing trees to be dismantled and lowered in a controlled manner and subsequently 

inspected for occupation and any resident fauna rescued.  

• Hollow-bearing tree removal by two excavators (≥50 tonne excavators) with tree grab harvester 

attachments working in tandem per tree to ensure the tree is lowered gently. 

No such prescriptions or conditions are present within the CIFOA or within the Compartments 41-43 

Harvest Plan, hence harm via direct mortality of resident Southern Greater Gliders will result. 

Where arboreal fauna sheltering within hollows miraculously survive the felling of Hollow-bearing trees, 

den trees or any habitat they are then exposed to a raft of immediate indirect impacts that often result 

in mortality.  These include; 

• Risk of predation from foxes, dingoes, feral dogs. 

• Risk of predation from Powerful and Sooty Owls. 

• Stress related pathologies associated with the disruption of home ranges and intraspecific 

competition. 

• Loss of feed trees. 

• Increases in gliding distances. 
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The Compartments 41-43 Harvest Plan states that (Stand) Basal Area is to be retained at or above an 

average of 10m2/ha (Regrowth Zone) to ensure compliance with CIFOA Silvicultural removal limits 

and that no more than 25% of plots are permitted to be <6m2/ha, and at least 50% of plots >10m2/ha. 

However, studies have found greater gliders have a high sensitivity to logging (Kavanagh 2000; Lunney 

1987). Furthermore, a negative correlation between the intensity of logging and greater glider density 

has been noted (McLean et al. 2018). Glider populations may be maintained post-logging if 40% of the 

original tree basal area is left provided (adjoining) riparian vegetation was also protected according to 

Kavanagh (2000). The prescriptions within the Compartment 41-43 Harvest Plan for retained Basal 

Area fall well short of this recommended 40% retention and where adjoining riparian vegetation is 

rainforest, feed resources will be largely absent. Such a high rate of tree loss can only cause a decline 

in the resident Southern Greater Glider population of Compartments 41-43. 

Andrew Smith in his Review of CIFOA Mitigation Conditions for Timber Harvesting in Burnt Landscapes 

(2020) for the Environment Protection Agency found that timber harvesting disturbance is more severe 

than the effects of fire in several important respects: 

• it preferentially removes rather than retains natural fire refuges in gullies, sheltered aspects and 

stands of older forest that contain developing or actual hollows;  

• retained forest patches are generally too small to sustain viable local populations for the number of 

years (10-60) required for surrounding forest to recover after logging and fire;  

• and selective logging is too intense and the basal area of retained trees is too low to maintain the 

natural post-fire forest structure required by mature and late-stage dependent fauna like Greater 

Gliders and Yellow-bellied Gliders (Smith 2020). 

Despite the logging history within Bulga SF, there are clearly still enough hollow resources to support 

glider populations. However, without planned recruitment of mature trees to grow into the hollow- 

bearing class, populations of hollow-dependent fauna will decline. Loss of hollow-bearing trees is listed 

as a Key Threatening Process and is widely recognised to be a critical issue for sustainable forest 

habitat management. Active management which allows mature trees to remain standing and 

progressively age is required to meet the goals of Ecologically Sustainable Forest Management 

(ESFM) and to maintain glider populations into the future. The current CIFOA prescriptions, despite 

the objectives of condition 15, will instead drive glider populations to fragmentation, habitat loss and 

local extinction. 

Greater gliders are sensitive to habitat fragmentation. This species has a considerably low dispersal 

ability. Greater gliders are not known to openly disperse along the ground due to their awkward 

posture and gait (McKay, 2008). As a result, Greater Gliders are restricted by suitable gliding 

distances between canopies, with 100m the accepted maximum gliding distance. Therefore, due to 

their poor dispersal ability and need for specific nesting and feeding trees, Greater Gliders are 

deemed ‘disturbance intolerant species’ (Isaac et al. 2014). 

Southern Greater Glider distribution is known to be shrinking to habitat patches found at higher 

elevations that experience cooler and wetter conditions (Smith & Smith, 2018; Wagner et al., 2020). 

These habitat characteristics are present in Compartments 41-43 and Bulga SF. Occupancy modelling 

has shown further range contractions as the climate continues to warm, 

furthermore indicating site occupancy will be associated with vegetation lushness and terrain 

wetness (Kearney et al. 2010; Lumsden et al. 2013). In the context of a global heating climate, it is 

necessary to conserve areas of climate refuge and cooler microclimates for gliders (DCCEEW, 2022). 
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No consideration of the importance of the habitat in Bulga SF and Compartments 41-43 for Southern 

Greater Gliders has been afforded in the Compartments 41-43 Harvest Plan or the CIFOA Conditions. 

Within the Compartments 41-43 Harvest Plan post operational burning is identified and planned to be 

implemented. In this post-operational environment, which will have suffered significant losses to the 

habitat value for Greater Gliders already, the introduction of fire will further reduce habitat value. In the 

Wet Sclerophyll Forest of Compartments 41-43 and Bulga Forest as a whole, a single fire, 10 years 

prior, will significantly reduce the density of Greater Gliders in comparison to unburnt areas. To 

counteract these effects, it has been recommended to not implement prescribed fire under high or 

greater fire weather danger conditions near high-density populations of Greater Glider, along with 

increased retention of hollow-bearing trees during timber harvesting and/ or wider riparian buffers in 

areas where high density populations of Greater Gliders occur (Mclean 2018). No such prescriptions 

are present within Compartments 41-43 Harvest Plan or the CIFOA Conditions. 

5.2. Koala 

Three Koala records are shown on the Compartments 41-43 Harvest Plan with five Koala records 

present within a 1700m buffer area from the approximate centre of Compartments 41-43. Other 

records are in present within 3kms. Compartments 41-43 and Bulga SF in general contain 

substantial areas of Koala feed trees and suitable habitat. Before the re-make of the CIFOA, active 

searches for Koala, including scat searches were required. Now the CIFOA does not require any 

survey to be undertaken for Koalas. Instead, it requires the retention of browse trees at a rate of 10 

per ha with a minimum size of 20cm dbh (Prescription 1). 

There is no data to suggest that this retention rate in a logged landscape is capable of sustaining 

Koala populations. Koala habitat modelling has identified the area including Bulga SF and surrounds 

as an Area of Regional Koala Significance (ARKS) (DPE 2019). Further, this area provides a critical 

link between upland and coastal populations.  

Absence of a requirement for any pre-logging survey effectively avoids the opportunity to have any 

information about Koala usage of an area. The requirement for minimum food tree retention number 

is without scientific basis. The minimum tree size and lack of requirement for tree health to be 

considered also reduces any mitigation. 

The harvest plan for Compartments 41-43 sharply typifies the disparity between the CIFOA’s stated 

objectives in Condition 15 of the CIFOA. Here known high quality Koala habitat with known records 

is freely available for logging without any survey and without any meaningful or scientifically 

supported mitigation measures. This is inconsistent with Condition 15. 

5.3. Large forest owls 

Similarly, to the prescriptions for gliders, the CIFOA requirements for the forest owl species require 

only recognition of known roost or nest sites and no species-specific survey is required. Logging 

prescriptions include a 50m exclusion around a nest tree and a 25m exclusion around a roost tree 

(but only while a roost is active). These prescriptions are grossly inadequate and inappropriate for 

several reasons. 

Owl roosts and nests are very difficult to locate, and a large survey effort would be required to 

reliably locate even a small number. Forest owls require large areas of habitat for a home range. In 
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addition, an array of suitable hollows is necessary, not just for the owls but to support their prey 

base. 

Sustainable forest management must consider the predicted distribution of forest owls across the 

landscape and consider the habitat resources needed for their survival. Retention of hollow-bearing 

trees is critical and so too is retention and recruitment of future hollow- bearing trees. As with gliders, 

mature and healthy trees make up a critical habitat resource as they eventually age into the hollow-

bearing class. In undisturbed forest this process may take several hundreds of years, especially for 

species such as Blackbutt (Eucalyptus pilularis), a target harvest species. Logging cycles of ten to 

twenty years result in a younger and younger aged forest and the progressive removal of trees that 

will form future hollows places downward pressure on populations of hollow-dependent fauna. 

Species which require the largest hollows, such as large owls, will be at high risk, since those 

hollows take the longest time to form. Bulga SF, including specifically Compartments 41-43, have 

hollow resources and a prey base which contribute to the habitat requirements for large forest owls 

and logging will have an immediate negative impact on the forest owl population. 

5.4. Glossy Black-cockatoo 

There are numerous records of Glossy Black-cockatoo in and around Bulga SF, including from 

within Compartments 41-43.  Figure 17 shows records in and near the compartment with locations 

adjusted because of the sensitive nature of records for this threatened species. However nil Glossy-

black Cockatoo feed trees are identified in the Compartment 41-43 Harvest Plan. The CIFOA does 

not require surveys for Glossy Black-cockatoo or to make prescriptions based on species records or 

presence of habitat. Instead, it requires exclusion zones around known active feed trees and roost 

trees. The requirement to search for these habitat features is to be by ‘Broad Area Searching’ as per 

Condition 57. There is no stated minimum survey effort and habitat searches for Glossy Black-

cockatoo feed trees are not specified to be seasonal. Since the production of cones by Allocasuarina 

spp is seasonal, the prescription actually allows the widespread removal of large areas of potential 

feed trees because searches can take place when cones are not present. 

In Compartments 41-43, approximately 15 to 20% of the proposed logging area has dense and 

abundant Allocasuarina midstorey and likely makes a significant contribution to resources for Glossy 

Black-cockatoo. The current prescriptions allow for the total removal of the resource apart from a 

single feed tree as mapped on the harvesting plan. 

5.5. Other threatened species and forest habitat 

The harvest plan based on the conditions of the CIFOA is unlikely to act to maintain populations of 

other threatened species in or around Compartments 41-43. Logging disturbance removes ground 

habitat and cover for small ground-dwelling species such as Parma Wallaby, Red-legged 

Pademelon and Long-nosed Potoroo. Disturbance and increased roading can also allow for 

incursion of feral predators. Logging will also act to dry out forest habitats, increasing vulnerability to 

fire. 

Since the plan is not required to consider these species or these impacts and there is no 

requirement for pre-logging survey or post-logging monitoring there is no way to judge the impact on 

threatened fauna. There is no way to assess whether Condition 15 will or can be met, but the 

obvious assumption is that it cannot. 
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 Conclusion 

Bulga State Forest, inclusive of Compartments 41 and 43, contains significant habitat values for a 

range of threatened fauna and the known or likely presence of these species. The presence of 

threatened glider species is particularly significant and currently there are sufficient hollow-bearing 

trees to support a population of both Greater Glider and Yellow-bellied Gliders. However, proposed 

harvest prescriptions don’t require the recognition of the species’ presence and only require a cursory 

search for dens or sap trees. The high number of Southern Greater Glider Bionet records and records 

gained from this Citizen Science survey suggest that a high density population is present. In particular 

there are high numbers of records within Compartments 41-43 and nearby. There would be a 

significant number of den trees present within Compartments 41-43 yet only two den trees have been 

identified on the Harvest Plan. Direct mortality of Southern Greater Gliders is inevitable during logging 

operations without all den trees identified and protected via exclusion zones. The post timber harvest 

environment will be one of den tree losses and habitat modification that will inevitably cause the 

resident Southern Greater Gliders that have survived the harvesting operations to shift their home 

range. This is likely to cause indirect mortalities arising from competition and its associated stress 

within the Southern Greater Glider population as well as an increased susceptibility to predation. High 

quality den trees spread through their home range are critical for Southern Greater Gliders to manage 

their temperature requirements and so they can access all their range (Wagner et al. 2020; Smith and 

Smith 2020; Rubsamen et al. 1984). Logging operations will reduce den tree opportunities, create 

significant canopy gaps with larger gliding distances to be covered and create more open vegetation. 

This reduction in canopy cover from tree harvesting within this known Southern Greater Glider habitat 

will expose this habitat to increased solar exposure, higher temperatures and increased fire risk 

significantly reducing its quality for Southern Greater Gliders. Current prescriptions require only the 

retention of a small number of hollow-bearing trees (8/ha) with no requirement for these trees to be 

suitable for gliders. Current prescriptions also fail to provide for recruitment of future hollow-bearing 

trees, thereby consigning all glider species and other hollow-dependent fauna to a doomed future. In 

short the logging of Compartments 41 and 43 and elsewhere in Bulga SF will be catastrophic for the 

local population of Southern Greater Gliders, especially with a drought cycle returning, and an 

extremely hot summer and high fire risk forecast (BoM 2023c; Carbonbrief 2023).  

Measures to ensure survival of other species such as large forest owls, Parma Wallaby, Koala, and 

Glossy Black-cockatoo are fundamentally absent from the CIFOA structure and thus from the harvest 

plan for Compartments 41 and 43. The results of the Citizen Science survey and Bionet Atlas searches 

in Bulga SF and specifically of Compartments 41-43 show that a range of threatened species are 

known or expected. However, the disparity between species records and the harvest plan show that 

sustainable populations of forest fauna will not be delivered by the CIFOA. Instead, the CIFOA will 

cause harm to a suite of threatened fauna and further declines. 

This is especially the case also for the Koala. Since the CIFOA removed the previous requirement for 

survey and instigated a minimal measure for habitat retention of browse trees, there can be no 

expectation that this will provide any meaningful platform for survival. Instead, Koala habitat is available 

for logging with no requirement to survey for the species’ presence. 

Continued logging under these prescriptions will continue to drive populations of Southern Greater 

Glider, Koala and other forest fauna species on a downward trajectory. Instead, the statutory 

Commonwealth Conservation Advice should be implemented, in particular for both these species, to 

prevent extinction. 
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Current government policy is an abrogation of duty to protect threatened forest fauna and is grossly 

inconsistent with both State and Commonwealth determinations on a raft of threatened species.  

Unburnt areas provide critical refuges for a suite of fauna including Southern Greater Gliders in regions 

heavily impacted by fires, as they may be the only areas with the requisite habitat attributes within 

extensive landscapes for many years (Lumsden et al. 2013; Chia et al. 2015 in DCCEW 2022). Despite 

this, extensive areas of Bulga SF, including Compartments 41-43, which did not burn in the 2019-2020 

mega-fire are planned to be logged. This will severely compromise this high value refugia habitat for 

the Southern Greater Glider. It will also reduce the future potential quality of this habitat and the 

existence of the local population of Southern Greater Glider when logging impacts are considered 

together with those arising from global heating and the likelihood of future mega-fires. 
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