
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACT 

The intense wildfire in 2019 caused a 

severe population decline of gliders and 

Glossy Black Cockatoo due to burning 

death, along with loss of nesting hollows 

and food resources.  Assisted recovery of 

these populations in Torrington State 

Conservation Area, Curry’s Gap State 

Conservation Area and Washpool National 

Park (Spirabo) is recommended. 
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Introduction: Homes and Habitat for Gliders and Glossy Black 

Cockatoos – Northern NSW 

The Bushfire Recovery for Wildlife and Habitat Community Grant Program (BRCG) is part 
of the Federal Government’s investment in the recovery of native flora and fauna affected by 
the 2019-20 bushfires. 

The 2019 fires on the Northern Tablelands followed several years of severe drought.  The 
combined effects of these disturbances had major impacts on the habitat of Glossy Black 
Cockatoos and gliders (Sugar Glider, Squirrel Glider, Feathertail Glider, Yellow-bellied 
Glider and Greater Glider) through the loss of hollows and food resources.  The project 
BRCG000171 aims to assist in recovery of these species by the placement of artificial 
hollows in three reserves (Torrington State Conservation Area, Curry’s Gap State 
Conservation Area and Washpool National Park; Figure 1, p2), burnt by high intensity 
wildfires, and revegetation planting of food trees on private property and, possibly, national 
park reserves near these locations. 

 

Figure 1 shows the extensive area burnt on the Northern Tablelands in the 2019-20 wildfires.  
Three locations were nominated by the GLENRAC Steering Committee, supervising project 
BRCG000171, as potential recovery sites for Glossy Black Cockatoos and gliders, Figure1, 
p2): 

1. Torrington State Conservation Area (SCA) 
2. Curry’s Gap State Conservation Area (SCA) near Tenterfield 
3. Washpool National Park (Spirabo) 

These three areas were surveyed to determine the intensity of the wildfire that occurred there 
in 2019, the impact of the fires on extant hollows and presence of food resources for the 
Cockatoo (Allocasuarina sp.) and the gliders.  Potential artificial nest box placement nodes 
were identified at the same time.  All the species included in the project are dependent on tree 
hollows as part of their ecology as either nest sites and/or shelter. 

This report assesses the different types of artificial hollow designs available for potential use 
in the project for Glossy Black Cockatoos and gliders and makes recommendations on the 
most appropriate type for the burnt areas selected for assisted recovery of habitat for these 
animals. 
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Tree Hollows 

Tree hollows develop through decay, insect attack, excavation by termites, breakage of 
branches and fire (Gibbons and Lindenmayer, 2003; Hunter, 2015a).  Fire has a role in the 
replacement of hollows in forests and woodlands by contributing to hollow development.  
This occurs by killing or damaging trees and exposing them to decay or directly excavating 
hollows.  While fire may hasten hollow formation in younger trees, fires remove larger older 
trees by under-burning the trunk and causing the tree to fall, reducing hollow numbers 
(Woinarski et al., 1997; Gibbons and Lindenmayer, 2003; Courtney and Debus, 2005).  Croft 
at al. (2016) provided evidence for this, as the percentage of mature trees increased in their 
study with time since fire on the Northern Tablelands and North West Slopes.  Similarly, the 
27 Glossy Black Cockatoo nesting hollows followed by Cameron (2006a) in Goonoo State 
Forest near Dubbo were completely lost due to a wild fire in the forest in 2008 (Cameron, 
pers comm.) along with all recruitment trees.  A single older mature tree may have more than 
ten hollows including those of the larger size classes (> 15cm diameter used by Glossy Black 
Cockatoos) missing from younger trees. 

Depletion of hollows owing to wildfire and hazard reduction burning is one of the processes 
that contributed to the listing of loss of hollow-bearing trees as a Key Threatening Process in 
NSW (Threatened Species Conservation Act, 1995).  Hollows are a key resource for birds 
(21% of birds on the Northern Tablelands and North West Slopes use hollows; Andren, 
2004), arboreal mammals (all species, including all the gliders, within the GLENRAC region 
use hollows except koalas), bats (17 of 25 species in the region use hollows), amphibians and 
reptiles, through the provision of shelter, nesting, hibernation and roosting sites, and 
protection from predators.  Open forests and woodlands in the GLENRAC region had one of 
the highest densities of hollows recorded in eastern Australia (Croft et al., 2016) (Figure 2, 
p7) and are important due to their loss and continuing attrition of this resource across the 
landscape. 

Figures 2 and 3 (p7) highlight the loss of hollows in Torrington SCA due to the 2019 
wildfires (post fire data from 46 sites, unpublished); 60% of all hollows were burnt.  
Reductions in hollows will cause declines in hollow dependent fauna assemblages (Glossy 
Black Cockatoos and gliders) and greater competition for remaining hollows and subsequent 
stress for remnant fauna, leading to flow-on effects for the functioning of the whole 
ecosystem (Hunter, 2015a). 

There is a complete dearth of hollows in Curry’s Gap SCA.  This reserve was formally the 
Tenterfield town common and was extensively cleared for grazing and regenerating trees are 
too young to support hollows (Plates 1and 3, pp8,10) (cf. Barayamal National Park, also a 
former town common, adjacent to Inverell which supports 70 year old White Box regrowth 
and has no hollow bearing trees).  Only two hollows (≈ 10cm diameter) were seen during an 
inspection of the reserve, traversing all trails, for potential artificial hollow installation 
locations.  This partly explains the very low records of glider sightings in this reserve (Figure 
4, p8); there are no Glossy Black Cockatoo records in or near Currys Gap SCA.  A similar 
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inspection of Washpool National Park (Spirabo) found low hollow numbers (visual 
assessment only; no transect counts). 

Eucalypt species form hollows at varying rates due to tree age, trunk diameter and wood 
properties (e.g., termite resistance) (Hunter, 2015b). Several authors note that large hollows 
take > 100 years to develop (Bennet et al., 1994; Gibbons and Lindenmayer, 2003; Lunt et al. 
2006).  The loss of hollows in the GLENRAC region due to wildfire and the damage and/or 
lack of recruitment trees in burnt forests and woodlands makes the placement of artificial 
hollows in trees in the selected habitat recovery locations a viable option to assist hollow 
dependant fauna. 

 

Glossy Black Cockatoo hollows and food resources: revegetation and artificial nest box 

locations. 

Glossy Black Cockatoos are small black-cockatoos that occur at low densities within forests 
and woodlands of eastern Australia (Higgins 1999).  They are unobtrusive birds but are not 
rare in the eucalypt forests and woodlands of the Northern Tablelands (Figure 5, p14).  They 
spend most of the day feeding quietly in low shaded trees of Casuarina and Allocasuarina 
species in groups of twos and threes.  A cone is bitten from a branchlet, then seed-bearing 
chunks are broken off and the bird husks the seeds out using the tongue and lower mandible 
against the upper beak.  The chaff, or chewings, fall to the ground leaving tell-tale signs 
(Plate 2, p9).  Such trees should be used to collect seed for propagation and subsequent 
regeneration planting as a food source for recovery of Glossy Black Cockatoo populations 
(however, the timeframe for project BRCG000171 precludes this option).  Birds select 
Allocasuarina species and individual trees within stands on the basis of cone abundance and 
profitability (Cameron et al., 2006; Cameron, 2006; Chapman, 2007), so it is desirable to use 
such trees as a seed source for raising seedlings for revegetation.  

The principal food trees of Glossy Black Cockatoo in the GLENRAC area are Allocasuarina 

littoralis (Black Sheoak) and A. torulosa (Forest Oak) and these species will be used for 
revegetation plantings as part of project BRCG000171.  Casuarina cunninghamiana (River 
Oak), A. inophloia (Stringybark Oak) and Allocasuarina luehmannii (Bull Oak) that occur in 
the project area are also identified as preferred food trees (Chapman, 2007).  The latter is the 
predominant Allocasuarina species in Curry’s Gap SCA (Plate 3, p10) while A. littoralis was 
the dominant species found during inspections of Torrington SCA and Washpool National 
Park (Spirabo) (Plates 4 and 5, pp10, 11).   

All the Allocasuarina species are killed by fire (Plates 4 and 5, pp10, 11) and by extended 
drought (Plate 6, p11), however, they can resprout (Plate 7, p12) and germinate (Plate 8) after 
these disturbances.  There was little seedling emergence detected, up to now, at the three 
project areas indicating that revegetation planting of food trees would be beneficial for initial 
Glossy Black Cockatoo recovery, especially after enduring the combined impact of fire and 
drought.  Drought conditions resulted in the failure of Allocasuarina plants to produce seeds 
and caused the death of significant numbers of plants in Cameron’s (2006) study near Dubbo 
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which resulted in the lack of any Glossy Black Cockatoo breeding the following year.  
Similarly, there was no breeding of any birds in 2019 on the Northern Tablelands and North 
West Slopes. 

Glossy Black Cockatoos are strong fliers (up to 47kph) and have the capacity to move 
between food and water resources and nesting sites without incurring large energy costs 
(Cameron et al., 2006), although, revegetation sites should be with 10km of artificial nest box 
locations (Matt Cameron, pers comm.).  The black-cockatoos select high quality habitat for 
foraging mediated by predation risk (Cameron et al. 2006).  Therefore, revegetation planting 
on nearby (within 10km of nesting sites) private property should have a mix of species 
(Eucalypts, Acacias and Allocasuarinas) so the location will eventually provide cover and 
food resources. 

The potential revegetation location in Curry’s Gap SCA, at the junction midway along 
Curry’s Trail and an unnamed track to the southeast, is a low-quality site (small, low fertility, 
where the shrub layer Allocasuarina is A. luehmannii - small cones and not a primary food 
tree, no suitably sized trees to install Glossy Black Cockatoo artificial nest boxes and no 
cockatoo records) and should be rejected in favour of possible higher quality private property 
sites.  Notwithstanding this, the reserve should be used for artificial glider nest box placement 
and possibly 2-3 cockatoo tubes. 

A potential revegetation site and artificial nest box node was inspected in Washpool National 
Park (Spirabo) and determined to be suitable for nest box installation and as a revegetation 
location (Figure 6, p16).  The latter is within the burnt section of a trial Pinus radiata pine 
plantation established prior to the area being gazetted as a national park (Plate 9, p13).  
Radiata pine has a reported allelopathic affect (Guerrero et al., 2007; Cummings et al., 2012) 
but this affect appears to be negated by burning as eucalypt seedlings are beginning to 
germinate towards the edges of burnt sections of the plantation in Washpool National Park 
(Plate 10, p13). 

Potential Glossy Black Cockatoo nest box nodes for Torrington SCA are mapped in Figure 7 
(p16) and Curry’s Gap SCA in Figure 8 (p17).  Access to Node D at Torrington SCA is via 
private property while Node E is in Torrington State Forest; permission would need to be 
sought if these two nodes are employed.  

Each node could have between 2 (Curry’s Gap SCA) and ten Glossy Black Cockatoo nest 
boxes spaced at >50m intervals (Cameron, 2006) clustered in groups of up to ten per 20ha 
(Matt Cameron, pers comm).  Cameron (2006) found that the relative probability of a hollow 
being used for nesting increased as the density of hollows increased and, because the number 
of nest sites in Torrington and Curry’s Gap State Recreation Areas and Washpool National 
Park (Spirabo) are low (Figure 3, p7), he recommended (cf Goonoo Sate Forest – Cameron 
2006) a strategy of maximising the density of large hollows in known nesting areas (Figure 7, 
p16). Glossy Black Cockatoo nests are typically clustered in the landscape (Garnett et al., 
1999) and they try minimise the distance to foraging areas as females that remain at the nest 
during the day sometime forage in nearby stands of Allocasuarina. 
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Glossy Black Cockatoo Artificial Nest Box Design 

Glossy Black Cockatoos breed in winter and produce a single egg in hollows with the 
following criteria: 

(i) Greater than 8m in height from the ground 
(ii) Situated in branches or stems > 30cm in diameter 
(iii) Angle of branch or stem not more than 45º from vertical 
(iv) Minimum entrance diameter >15cm diameter 

Cameron (2006) also noted that Glossy Black Cockatoos prefer to nest in senescent trees or 
stags and 92% of the time nested in vertical or near vertical spouts.  This should be the 
guiding principle in selection of the type of artificial nest hollow to be used. 

The recommended hollow design to use should be based on the ‘Cockatubes” used by 
‘Landcare – Serpentine Jarrahdale in Western Australia (Appendix i).  It consists of the 1.2m 
high tube along with a 10cm strip of internal secured mesh the length of the tube to enable the 
birds to climb out of the tube and a metal base with drilled holes to allow rain water to drain 
freely.  No top is required in order to emulate a natural spout. 

Monitoring can be carried out several ways: 

1. Field observation of bird behaviour at the nest site 
2. Using an endoscope and collapsible pole, depending on hollow height above ground 
3. Using a song meter to record any chick begging. 
4. Motion cameras  
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Figure 2. Hollow decline following 2019 wildfire – Torrington SCA (n = 46) 

 

 

 

Figure 3. Hollow decline in size classes following 2019 wildfire – Torrington SCA  
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Figure 4.  Wildlife Atlas glider species records for Curry’s Gap SCA (Blue circle – Sugar 
Glider; Light blue triangle – Greater Glider; Light Green diamond – Squirrel Glider) 

 

 

Plate 1.  Regrowth eucalypts in Curry’s Gap SCA. The trees are all too young to have 
hollows. 
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Plate 2.  Allocasuarina littoraslis cone chewings under a feed tree that survived the 2019 fire.  
A single tree, in a copse of 25, was selected for feeding. 
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Plate 3.  Regrowth woodland in Curry’s Gap SCA with Allocasuarina luehmannii (Bull Oak) 
in the shrub layer. 

 

 

Plate 4.  Allocasuarina littoralis in the shrub layer killed by the 2019 wildfire in Torrington 
SCA 
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Plate 5.   Allocasuarina littoralis lining Old Mill Trail in Washpool National Park, killed by 
the 2019 fire.  This site has multiple Glossy Black Cockatoo sighting records (cf. Figure 5). 

 

 

Plate 6.  Allocasuarina rigida (Kings Plains) dying with the 2019 drought. 
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Plate 7.  Allocasuarina inophloia (Stringybark Oak, Severn River) coppicing after drought.  
A similar response was observed in A. littoralis. 

 

 

Plate 8.  Allocasuarina littoralis germinating after the 2019 wildfire.  
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Plate 9.  Allocasuarina revegetation site within a burnt Radiata pine plantation, Washpool 
National Park. 

 

Plate 10.  Eucalypt seedling germination in burnt Radiata pine plantation, Washpool National 
Park 
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Glider Hollows 

There are five species of gliding possums in the GLENRAC area: Greater Glider, Yellow-
bellied Glider, Squirrel Glider, Sugar Glider and Feathertail Glider (Figure 9, p19; Figure 10, 
p20).  All gliders use hollows for shelter and nesting and hollows are critical for their survival 
because they rely on them all year round and cannot move quickly over large distances to 
find new dens after hollow loss (Goldingay 2021).  Gibbons et al. (2002) and Goldingay 
(2021) provide detailed accounts of the characteristics of nest and shelter trees used b gliders 
and summarise key points that relate to the size of the trees used, the size of entrances of 
hollows and an indication of the spacing of the trees used.  This data will be crucial for the 
GLENRAC ‘Homes and Habitat for Gliders’ project (Table 1 – reproduced from Goldingay, 
2021). 

Greater Gliders are common in forests to the east of Glen Innes and have been recorded in the 
Ben Lomond area but generally are scarce further west on the tablelands, apart from the 
Torrington area (Figure 9, p19).  Similarly, Yellow-bellied Gliders inhabit forests to the east 
of town (e.g. Butterleaf National Park; Plate 11, p19) although there is an isolated population 
in Tingha Plateau State Conservation Area.  Therefore, project BRCG000171 will 
concentrate on the smaller three species of glider: Squirrel Glider, Sugar Glider and 
Feathertail Glider and the Greater Glider which all have a wide distribution in the GLENRAC 
area.  However, artificial nest boxes for Yellow-bellied Gliders and Greater Gliders would be 
suitable for installation in Washpool National Park (Spirabo). 

The Greater Glider is the largest of the gliding possums and is adapted to an exclusive diet of 
eucalypt leaves.  It does not need to drink due this diet. They rest during the day in tree 
hollows, are essentially solitary and territorial, although family groups use multiple den trees 
in their home range.  

The Yellow-bellied Glider has a staple diet of nectar, pollen and sap of eucalypt trees (Plate 
11, p19) and insects.  They are gregarious and live in groups (up to 6) and share a den in a 
hollow tree.  
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(Goldingay, 2021 
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Plate 11.  Characteristic ‘V’ shaped feeding scars left by Yellow-bellied Gliders, Butterleaf 
National Park.  Sap accumulates at the base of the ‘V’ Sugar and Feathertail Gliders take 
advantage of this food resource. 

  

Figure 9.  Glider records near Torrington (Blue triangle = Greater Glider; Blue circle = Sugar 
Glider; Purple circle = Feathertail Glider; Green triangle = Squirrel Glider 
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Figure 10.  Glider records Washpool National Park (Spirabo) (blue triangle = Greater Glider; 
blue circle = Sugar Glider; purple circle = Feathertail Glider; red triangle = Yellow-bellied 
Glider. 

 

 

Sugar Gliders are locally common (up to 10/ha in forests and woodlands) where tree hollows 
are available for shelter and there is abundant food such as the gum produced by acacias, the 
sap of certain eucalypts, invertebrates and exudates of invertebrates. 

The Squirrel Glider is twice the size of the Sugar Glider and is rarer and more restricted in its 
range.  The Squirrel Glider nests in a leaf-lined nest hollow and its diet is similar to the Sugar 
Glider while both species have been reported feeding on small birds and their eggs. 

The Feathertail Glider is the smallest of the gliders (they weigh around 12grams and are the 
size of a mouse compared to a Greater Glider that can weigh up to 1.6kg) and is widely 
distributed in the GLENRAC area.  They feed on nectar (e.g. banksias, Plate 12, p21), manna 
and the sugary sap made by other marsupials (e.g. Plate 11, p19).  They build globular nests 
of dried overlapping eucalypt leaves in hollows where up to 16 individuals have been 
recorded from a single nest (Strahan, 1983). 
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Plate 12.  Burnt Banksia integrifolia (*Node F, Figure 7, p 160) in the understorey, Carpet 
Snake Trail in Torrington SCA, an important food source for Feathertail, Sugar and Squirrel 
Gliders. 

 

All the gliders use multiple hollows of various sizes within their home territories and even the 
same tree (Gibbons et al., 2002).  Smith et al. (1994) found the abundance of Greater Gliders 
was significantly higher with greater abundance of tree hollows and was absent from sites 
with fewer than six hollow trees per hectare.  They require at least 2-4 live den trees per 
hectare because their home ranges are relatively small (1-4ha in high quality forest but up to 
16ha in low quality forest and woodlands - artificial hollow placement should reflect this 
density). They also note that Greater Gliders are sensitive to wildfire and slow to recover 
from major disturbances (such as the 2019 wildfire). 

Seasonal movement may also lead to occupancy of multiple hollows in response to available 
food supplies e.g., Yellow-bellied Gliders (which have a large home range between 35-65ha) 
concentrates its feeding in different parts of its home range during the year.  Gliders use 
multiple hollows to reduce numbers of parasites they may be subject to by moving to ‘clean’ 
nest sites in other trees.  They also move to avoid predation.   

Gibbons et al. (2002) summarise the number of hollows used by the gliders (including those 
in project BRCG000171): number of nest tees used per hectare and number of hollows used 
(in brackets):  
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Greater Glider: 0.5-25 (2-18); Yellow-bellied Glider: 0.2-0.4 up to 13); Sugar Glider: 1-10 
(up to 5); Feathertail Glider: 1-10 (up to 5). 

Trees with many hollows typically contain hollows with a range of different dimensions and 
there is evidence of habitat partitioning between sympatric species of hollow using fauna 
(Gibbons et al. 2002).  This suggest that a range of artificial hollow sizes should be available 
in selected trees to accommodate the array of gliders in any area (e.g. Plate 13 below). 

 

 

Plate 13.  Artificial nest boxes closely spaced (≈ 6m high) installed near 

 Granite Lookout in Washpool NP 

 

In summary (Goldingay, 2021): 

Greater gliders prefer: 

• Large live DBH trees (≥100cm) and a relative high density of these trees 
• Large volume hollows (i.e. large opening into wide section of trunk) 
• Entrances <20cm diameter 

Yellow-bellied Gliders prefer: 

• Large live DBH trees (>100cm)  
• Large volume hollows (i.e. large opening into wide section of trunk) 
• Relatively narrow (≈10cm) entrances 
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Squirrel Gliders prefer:  

• Live or dead hollow-bearing trees with larger dbh trees (≥50cm) 
• Branch and trunk hollows equally 
• Hollow entrances <5cm diameter 
• Multiple potential den trees at approximately0.5 per ha 

Sugar Gliders prefer: 

• Live or dead hollow-bearing trees 
• Branch and trunk hollows equally 
• Hollow entrances <5cm diameter 
• Multiple potential den trees at approximately0.5 per ha 

Feathertail Gliders prefer: 

• Live or dead hollow-bearing trees 
• Branch and trunk hollows equally 
• Hollow entrances <3cm diameter 
• Larger cavities with narrow entrances when they den communally 

 

Nest box designs for gliders 

The different species of gliders have preferences for certain hollow attributes including 
hollow entrance size (see above), cavity size and thermal properties.  There are three main 
hollow designs / techniques that address these requirements: 

1. Nest boxes constructed from marine ply or hollow logs.  Appendix iv and Appendix v 
provide detailed designs for each species of glider. 

2. Carving hollows in tree trucks with a chainsaw 
3. Carving hollows in tree trucks and large branches with a “Hollowhog” which creates 

a large cavity through a small hole in short time (Appendix vi) 

The designs have different advantages and disadvantages.  Nest boxes need ongoing 
maintenance, chainsaw hollows are time consuming and remove a substantial portion of the 
trunk diameter, possibly weakening the tree, and the “Hollowhog” needs extra equipment / 
tools (which can be hired) and a minimum tree diameter to prepare a hollow (e.g. the majority 
of the regrowth vegetation at Curry’s Gap National Park has dbh’s too small for carving 
hollows and the only opotion would be nest boxes).  All have various levels of safety 
concerns. 

A combination of nest boxes and “Hollowhog” would be suitable for glider hollows for 
project BRCG000171. 
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Recommendations 

The intense wildfire in 2019 caused a severe population decline of gliders and Glossy Black 
Cockatoo due to burning death, along with loss of nesting hollows and food resources.  
Assisted recovery of these populations in Torrington State Conservation Area, Curry’s Gap 
State Conservation Area and Washpool National Park (Spirabo) is recommended: 

1. Install 50 artificial Glossy Black Cockatoo “Cockatubes” at the nest nodes identified 
in Figures 6,7 and 8 (pp15-17) using the design and attachment method in Appendix 
(i) and material in Appendix (iii).  Installation height 8-10m; leave top open; fit 10cm 
internal ladder of mesh the length of the tube; turned internal base with drilled holes; 
20cm fine ground bark chip.  Density = 10 hollows per 20ha at least 50m apart.  All 
nodes ave trail access for a ‘cherry piocker’. 

2. Node D (Figure 7, p16) is a site closest to a known Glossy Black Cocatoo nest would 
be accessed via private property 

3. Install / carve 50 glider hollows with 3, 5 and 10cm entrance diameters and various 
internal dimensions (Appendix v) at the nodes identified in Figures 6,7 and 8 (pp15-
17).  Use a combination of nest boxes and “Hollowhog” bored hollows suitable for 
the glider species.  Installion height 6-10m.  Hollows can be placed in the same trees 
as the ‘Cockatubes’ if convenient. 

4. Node E (Figure 7, p16) is within Torrington State Forest but should be considered as 
the Torrington pendant has higher fertility soil (with preferred eucalypt leaf nutrition) 
and is the only location with Greater Glider records in the area (Figure 9, p19). 

 

Dr Peter Croft 

21/8/2021 
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Appendix (iii) 

Recycled plastic pipe (6m lengths x 375mm) for possible manufacture of cockatoo artificial nest 

tubes. 

 

 

Metal spinners  - turn ‘pie dish’, and drill holes, to fit inside tube as base of nest : 

e.g. Metal Spinning Services 
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