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INTRODUCTION 

Habitat management of wildlife is a fundamental component of most management programs 

aimed at the conservation of wildlife. Understanding the collection of resources and conditions 

necessary for a population's occupancy of a particular environment is considered vital (Garshelis 

2000). Across the greater Darwin region wildlife habitat is being reduced in value by clearing, 

understorey removal (and fragmentation), intrusion of invasive grassy weeds and inappropriate fire 

regimes. These pressures have not only reduced habitat quality but also the amount of habitat 

available for a number of threatened species. Frequent fire homogenizes the landscape, reducing 

the availability of large hollow bearing trees, reducing the diversity of the mid storey and increasing 

the level of fire tolerant grass species, such as annual sorghum. While active fire and weed 

management strategies allow for habitat change, substantial change such as hollow formation and 

maturity, and diversity of food resources take a substantial amount of time to develop.   

Large trees, living and dead, with cavities are an important structural feature of forests in 

many countries throughout the world (Fischer and McClelland 1983; Raphael and White 1984; Spies 

and Franklin 1991; Lindenmayer et al. 1993). They are an essential habitat component for many 

species of forest animals, providing perching, roosting, denning, and nesting sites. Of fundamental 

importance to managing these species is knowledge that cavities occur more frequently in trees 

greater than 100 years of age (e.g. Gibbons et al. 2000; Whitford 2002). Consequently, when cavity-

bearing trees are lost, they will not be replaced for a very long time, and if this occurs over large 

areas, it will ultimately lead to a decline in cavity-dependent species. 

Of the nine mammal species that have declined markedly in northern Australia since its 

European settlement, six are arboreal and are facultative or obligate hollow users (Fitzsimons et al. 

2010). Despite this recognised decline of hollow-dependent species, there have been very few 

studies of hollow abundance and the extent to which animals are reliant on hollows in the tropical 

savannas of northern Australia (Wooley et al. 2018). Some studies have demonstrated or inferred 

that hollows may be limiting, and such limitation may constrain breeding success or abundance of 

threatened hollow-dependent species in Australian savanna (Kurucz 2000; Pittman 2003; Firth et 

al. 2010; Brazill-Boast et al. 2011; Hohnen et al. 2015).  

The Black-footed Tree-rat (Mesembriomys gouldii) is one of the largest rodents in Australia, 

weighing up to 830 g. It is an attractive solid rodent with long shaggy medium grey to black fur on 

top, pale underside, large black ears and a distinctive long hairy tail with terminal white brush. They 

are found in the Top End of the Northern Territory (NT) in tropical woodlands and open forests in 
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coastal areas. Also occurs in the Kimberley in Western Australia, and the east and west 

coastal areas of Cape York Peninsula south to Townsville and inland to the Lynd Junction, 

where it is far less common. They are fairly solitary, nocturnal animals, sheltering in tree hollows 

and Pandanus stands during the day (Griffiths et al. 2002). Hard fruits and seeds are a major 

component of their diet, supplemented by grass and invertebrates and other seasonal resources 

such as nectar rich flowers. 

Black-footed Tree-rat (BFTR) uses hollows of larger trees to nest in. They require a diverse 

mid story as food, and also eat occasional grasses and invertebrates. The species has most 

probably suffered a contraction of range in semi-arid parts of northern Australia, particularly 

Queensland and Western Australia. In the Northern Territory it is listed as vulnerable, and as 

threatened on a national wide listing. Its numbers have decreased greatly in the greater Top End 

region, with populations having a stronghold in the Darwin and immediate peri-urban area. Both 

factors of its dependence on tree hollows for nesting, and its requirement for great amount of 

resources may combine to increase the vulnerability of this species from possible agents of decline 

(i.e., habitat fragmentation) (Woinarski 2004). Several authors have suggested that the provision of 

artificial nest boxes could help to overcome the impending shortage of trees with hollows (Brown 

1982). 

This project was carried out with assistance from Territory NRM funding to improve the quality 

of habitat for threatened species. The addition of nest boxes aimed to increase the availability of 

habitat for hollow dependent species such as the Black-footed Tree rat. The project also aimed to 

engage landholders and allow them to know more about arboreal mammals on their property. The 

installation of cameras enabled a qualitative analysis of fauna using the nest boxes in the Top End. 
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METHODS 

The nest boxes comprised a rectangular wooden box of 80 x 50 x 35 cm and the entrance 

hole of 85 mm. Two chains nailed on the tree trunk, 2-3 m from the ground, supported them. There 

were 18 motion sensing cameras Reconyx Model HF2X installed on 42 nest boxes distributed 

among 16 Land for Wildlife properties. Cameras were lent from August 2018 to June 2019 in rounds, 

3 months at a time, to landholders that have installed nest boxes on their property. To capture events 

where arboreal mammals were using the nest boxes, cameras were positioned 80 cm facing the 

entrance of boxes, and held by brackets. Baits made with peanut butter and oats were attached 

next to the nest boxes to attract arboreal mammals (Figure 1).  

Cameras were programmed to record date and time of each photograph, taken every 

moment an animal approached the nest box. Two workshops were delivered from Greening 

Australia to landholders to guarantee they could set up and install the cameras correctly.   

Fig. 1: Camera installed on nest box. 

Land for Wildlife properties were located within areas of Darwin peri-urban region, Howard 

Springs, Humpty Doo, Bees Creek, and Katherine. Vegetation type in these areas is characterized 

as Eucalypt Open Forests and Woodlands, which cover much of the northern half of the Northern 

Territory. Often referred to as savannah, it consists of trees (mostly eucalypts) over grassland. The 

trees selected for nest boxes and camera installation were predominantly Eucalyptus tetrodonta and 

E. miniata. The black-footed Rat showed a clear preference for using hollows in E. tetrodonta and 

dead trees as day-time refuges. This has been observed by Braithwaite (1989) in a study examining 

shelter selection after release from trapping in Kakadu National Park where eight out of 14 

individuals used E. tetrodonta.
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RESULTS 

Of all the period of capture (10 months), 456 days registered presence of vertebrates (4 

species of mammals, 6 species of birds, 4 species of snakes, 2 species of lizards and 1 species of 

frog) (Table 1). The diversity of fauna was higher in Mulgara, Gorge and Lowther with 5 species of 

fauna captured, followed by Leanyer with 4 species, Produce, Strickland and Wrigley with 3 species, 

Elizabeth and Burrel with 2 species, and Currawong, Freds, Jeffries, Saxby, and Daxas with 1 

species detected. See Appendix for photographs taken. 

 Table 1: Diversity of fauna registered on the areas. 

Area/Species Possum Black 
rat 

Sugar 
glider 

BFTR Bird Lizard Frog Snake 

Currawong 
(Howard Springs) 

x 

Elizabeth 
(Noonamah) 

x x 

Freds  
(Humpty Doo) 

x 

Jeffries  
(Humpty Doo) 

x 

Leanyer 
(Darwin) 

x x x x 

Burrel 
(Robin falls) 

x x 

Mulgara 
(Berry Springs) 

x x x x x 

Produce  
(Humpty Doo) 

x x x x x x 

Saxby 
(Virginia) 

x x 

Doxas  
(Humpty Doo) 

x 

Strickland 
(Humpty Doo) 

x x x 

Wrigley 
(Robin Falls) 

x x x 

Gorge (Katherine) x x x x x 

Lowther 
(Bees Creek) 

x x x x x 
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Among the native arboreal mammals, northern brushtail possums (Trichosurus vulpecula 

arnhemsis) were responsible for 89% of the photograph events (350 days of capture), sugar 

gliders (Petaurus breviceps ariel) for 6% (24 days of capture), and Black-footed tree-rats 

(Mesembriomys gouldii) for 5% (20 days of capture). The majority of captures occurred during the 

night, from 6pm to 6am. 

Fig. 2: Percentage of number of days which arboreal mammals were detected by cameras. 

From 42 nest boxes installed, 15 (36%) were occupied by at least one species of arboreal 

mammal during the period of this study. In total the nest boxes were used for 63 days. Arboreal 

mammals were registered outside the boxes for 303 days. The majority of residents were possums 

(47 days), followed by sugar gliders (14 days), and black-footed tree-rats (2 days) (Figure 3). One 

individual of Sugar glider (Fig 4) from Gorge area used the nest box for 12 days non-consecutives. 

The mammal was active for 7 hours; at 9pm it used to leave the nest box, and coming back to rest 

at 4am. A BFTR and a Sugar glider shared one box, however in non-coincident days. 

Possum-brushtail
89%

Sugar Glider
6%

BFTR
5%

Percentage of Arboreal Mammals detected
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Fig. 3: Number of days which arboreal mammals were detected inside and outside or the nest boxes. 

Fig. 4: A resident of Sugar glider in Gorge area, which captures confirmed the longer time of nest box use (12 days). 
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The Black-footed tree-rat 

Table 2 shows 19 captures of BFTR in four areas. Two individuals were recorded using nest 

boxes frequently in Mulgara and Produce areas. Both have used the nest box for resting during the 

day. Seventeen events recorded BFTR outside of nest boxes. Although these individuals entered in 

the box they did not stayed inside. Frequently, the rodents used to check the bait and the nest boxes 

inside, but rarely stayed for more than two minutes. 

Species of BFTR using the nest boxes were active for 8 hours. They used to leave the box 

at 7 pm and come back at 3 am for resting. 

Table 2: Use and unsuse of nest boxes by the Black-footed tree-rat, according to the area, nest box number, date, 
time of first photograph capture. 

Area Nest box Date First capture time Use of Nest box 

Saxby NB5 21/08/18 02:00 No 

Mulgara NB5 29/08/18 03:10 No 

Saxby NB5 30/08/18 23:40 No 

Saxby NB5 2/09/18 23:00 No 

Mulgara NB5 3/09/18 23:30 No 

Saxby NB5 7/09/18 02:50 No 

Mulgara NB5 10/09/18 03:30 No 

Saxby NB5 10/09/18 22:30 No 

Saxby NB5 11/09/18 00:10 No 

Mulgara NB5 12/09/18 03:45 No 

Mulgara NB5 17/09/18 03:30 No 

Mulgara NB5 5/10/18 03:00 No 

Produce NB3 19/10/18 03:00 Yes 

Mulgara NB5 24/10/18 01:45 No 

Mulgara NB3 26/10/18 01:15 Yes 

Mulgara NB3 29/10/18 22:50 No 

Produce NB2 31/10/18 03:30 No 

Lowther NB4 8/05/19 00:40 No 

Lowther NB4 23/05/19 02:50 No 
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CONCLUSIONS 

The prior analysis had registered only 10% of nest boxes with arboreal mammals 

activity. No Black-footed tree-rat were found when nest boxes where checked with the use of a pole 

camera. This method does not capture mammal activity over a lengthened period, and therefore the 

camera trap enabled an increase of BFTR on this analysis.  

The rate of 36% for nest box use suggests success to support populations in fragmented 

areas of savannas in the Northern Territory. The high number of nest box use by possums and the 

long period of use by gliders, support the contention that nest box can be a viable conservation and 

habitat restoration tool for arboreal mammals.  
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APPENDIX 




