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Abstract 14 

Feral cats have been identified as a major threat to Australian wildlife; however, their impacts 15 

on the critically endangered Leadbeater’s possum (Gymobelideus leadbeateri) are unknown. 16 

Here, we describe camera trap observations of a feral cat hunting at nest boxes occupied by 17 

Leadbeater’s possum. Seven feral cats were subsequently captured within the surrounding 18 

area: two had Leadbeater’s possum remains in their stomachs. The prevalence of cat predation 19 

on this species, particularly at nest boxes, and how this can be mitigated warrants further 20 

investigation.  21 
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Introduction 35 

Introduced predators, including feral cats (Felis catus), are a major threat to Australian 36 

biodiversity and have had devastating effects on many native mammal populations 37 

(Woinarski et al. 2015; Doherty et al. 2017). Feral cats are generalist, opportunistic carnivores, 38 

and although arboreal mammals such as the common brushtail possum (Trichosurus 39 

vulpecula) and sugar glider (Petaurus breviceps) have been recorded in their diet (Molsher et 40 

al. 1999; Molsher et al. 2017), they are generally not dominant prey species (Doherty et al. 41 

2015). It is unclear whether cats capture arboreal mammals in trees or when they descend to 42 

the ground, and whether hunting is concentrated around focal sites such as den locations. 43 

Feral cats have however been implicated in predation of some hollow-nesting birds (Saunders 44 

1991).  45 

 46 

Leadbeater’s possum (Gymnobelidius leadbeateri) is a critically endangered, arboreal 47 

marsupial largely restricted to the Central Highlands east of Melbourne, Victoria. Key threats 48 

to the species include bushfire, timber harvesting and the loss of hollow-bearing trees 49 

(Lindenmayer et al. 2013; DEPI 2014). Predation by introduced mammalian predators (i.e. 50 

red foxes Vulpes vulpes, and cats) has not previously been considered a major threat to 51 

populations. Leadbeater’s possums rarely forage on the ground where they might be more 52 

vulnerable to introduced mammalian predators (Harley 2016), but individuals have been 53 

trapped in Elliott traps set on the ground (Beilharz and Whisson 2015), observed denning in 54 

basal tree hollows (D. Harley pers. obs.; S. Smith pers. comm.), and occasionally sighted on 55 

the ground (L. Lumsden pers. obs., L. McBurney pers. comm.).  56 

 57 

Nest boxes are widely-used to provide supplementary den sites for hollow-dependent fauna 58 

(Beyer and Goldingay 2006), including Leadbeater’s possum (Harley 2016). Several papers 59 

discuss the benefits and limitations of providing nest boxes for Leadbeater’s possum (Harley 60 

2006; Lindenmayer et al. 2009), but none highlight elevated predation risk. European and 61 

North American studies have documented both increased rates of predation of birds using 62 

nest boxes (Sonerud 1985; Miller 2002) and also lower predation rates compared to natural 63 

nests (Huhta et al. 1998; Fargallo et al. 2001). In Australia, we are unaware of any published 64 

accounts of mammalian predators directing their hunting behaviour towards animals using 65 

nest boxes. Here, we provide evidence of a feral cat hunting at nest boxes occupied by 66 

Leadbeater’s possum and confirm that feral cats prey upon the species in the local area. 67 

 68 
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Materials and methods 69 

Nest box monitoring  70 

Camera trapping was undertaken as part of a study investigating the microclimate of nest 71 

boxes provided for Leadbeater’s possum in the Victorian Central Highlands. The nest boxes 72 

were constructed from recycled plastic, installed between 2009 and 2015, and  positioned 3-73 

4 m above the ground. Our monitoring targeted 47 nest boxes occupied by Leadbeater’s 74 

possum across five study locations (Dowey Spur, Toorongo plateau, Mt Baw Baw, Mt St 75 

Phillack, Mt Erica) in montane ash forest or sub-alpine woodland. Motion-heat activated 76 

camera traps (Reconyx Hyperfire HC600) were positioned 0.7-3 m from each nest box and 77 

facing the entrance holes to determine when possums were using the boxes. Cameras recorded 78 

five pictures per trigger at high sensitivity. Sampling occurred from June to October 2017, 79 

with 70-142 sampling nights per box. Resulting photos were examined to identify species 80 

present and their frequency of detection.  81 

 82 

Cat trapping and stomach content analysis 83 

Following the recording of camera images of a cat at the Dowey Spur boxes, cat trapping was 84 

undertaken at the site from 16 – 26 September 2017, commencing 24 days after monitoring 85 

ceased. Nine cage traps were set within 2.6 km of the nest box site. Traps were baited with 86 

tinned fish, meat scraps and dry cat food, and checked daily. Trapped cats were transported 87 

to Animal Aid in Coldstream, where they were deemed to be feral and euthanaised in 88 

accordance with the Victorian Domestic Animals Act 1994. Stomach contents and scats were 89 

analysed using hair and bone identification.  90 

 91 

Results and Discussion 92 

Of the 47 nest boxes that were monitored with camera traps, two (15 m apart), were visited 93 

by a feral cat at the Dowey Spur site north-east of Powelltown. Distinctive markings on the 94 

cat suggest one individual was responsible for these visits. Each nest box was visited by this 95 

cat twice during the 70-day monitoring period, while occupied by the same Leadbeater’s 96 

possum colony. There were two short (<7 min) daytime visits, and two longer evening visits 97 

(up to 64 mins) (Fig. 1). Evening visits coincided within 30 minutes of typical emergence 98 

time of the colony, which are highly consistent. On each visit, the cat climbed the tree, sat on 99 

the nest box lid, and inspected the entrance hole. During one evening visit, the cat was 100 

photographed unsuccessfully swiping at a Leadbeater’s possum starting to emerge from the 101 

nest box (Fig. 1). This was the only occasion the cat and a Leadbeater’s possum were 102 
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photographed in the same frame, and included 11 images collected over a 90-second period. 103 

There were no further photographs taken of the cat during the remaining 22 days of sampling. 104 

During this time the Leadbeater’s possum colony, comprised of four individuals, continued 105 

to den in the two nest boxes visited by the cat (Fig. 1), shifting dens (back to their initial nest 106 

box) five days after the last observed cat visit. For the last 17 days of sampling only two 107 

individuals from the colony were observed, although detectability was likely influenced by a 108 

fallen limb that obscured the camera.  109 

 110 

Subsequent cat trapping resulted in the capture of seven feral cats over 10 nights. Stomach 111 

and scat analysis revealed Leadbeater’s possum hairs in two of these individuals 112 

(Supplementary material). These cats were both trapped within 500 m of the two nest boxes 113 

where the cat was photographed. An interval of 24 days between the end of camera trapping 114 

and commencement of cat trapping means although we didn’t capture images of successful 115 

hunting by the cat, successful hunting at nest boxes cannot be discounted. Confirmation that 116 

feral cats are preying upon Leadbeater’s possums raises several important questions, 117 

including: i) how are feral cats capturing Leadbeater’s possum?; ii) how widespread and 118 

frequent is this behaviour?; and iii) is cat predation affecting the viability of local Leadbeater’s 119 

possum populations? The latter should be considered in the context of other threats operating 120 

at sites (i.e. cumulative impacts). 121 

 122 

It is conceivable that nest boxes are more conspicuous to predators than natural hollows. 123 

Increased predation rates on nest boxes over time suggest predators can identify nest boxes 124 

as a prey resource and develop long-term spatial memory or search images (Sonerud 1985; 125 

Miller 2002). The low heights at which Leadbeater’s possum nest boxes are currently installed 126 

(3-4 m) may also facilitate cat hunting. However, cat hunting efficiency under such conditions 127 

is unknown. Nest boxes also provide a surface – the lid – on which cats can sit and wait for 128 

occupants to emerge (Fig. 1). Various types of predator guards to exclude rodents, weasels 129 

and snakes have been designed for bird nest boxes in North America, in some cases leading 130 

to increased nesting success (Bailey and Bonter 2017). Similar approaches could be 131 

investigated to restrict cat access to Leadbeater’s possum nest boxes, potentially including 132 

placing collars around the lower trunks of trees or modifying the lid design. The extent of cat 133 

hunting at Leadbeater’s possum nest boxes is currently unknown, with no further cats detected 134 

at an additional 63 nest boxes monitored over the summer of 2017/18.  135 

 136 
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Although feral cats are widespread across the Central Highlands (Robley and Fanson 2017), 137 

predation by feral cats has not previously been considered a major threat to Leadbeater’s 138 

possum, and earlier studies in parts of this region did not detect Leadbeater’s possum in cat 139 

or fox diets (Macfarlane 1988; Brown et al. 1989). Camera trapping has greatly increased 140 

detectability of cryptic species such as Leadbeater’s possum (Harley et al. 2014; Nelson et al. 141 

2017), and our study is the first to use cameras on a large scale over multiple locations to 142 

monitor Leadbeater’s possum activity at nest boxes. Additional research is needed to quantify 143 

how predation may be influencing the viability of Leadbeater’s possum populations, and in 144 

particular whether individuals using nest boxes face a higher risk of predation. This research 145 

should consider how predation risk for Leadbeater’s possum varies with habitat quality. This 146 

is particularly relevant, given bushfires and timber harvesting have drastically altered 147 

vegetation structure in the Central Highlands (Burns et al. 2015), and introduced predators 148 

may target recently disturbed habitat for hunting (McGregor et al. 2016; Hradsky et al. 2017). 149 
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Figures  289 

 290 
Fig 1. Timeline of the four cat visits to the nest boxes occupied by the same colony of 291 
Leadbeater’s possum during the sampling period in 2017. The two evening visits coincided 292 
with the time the colony typically emerged from the nest box, which was subsequently 293 
delayed by almost 2 h. (a) 12 July, 5.51-6.54 p.m., first visit by cat; (b) 31 July, 11.11-11.15 294 
a.m., second visit (following this visit the possum colony shifted den location that night to 295 
the second nest box 15 m away); (c) 1 August, 11.33-11.40 p.m., third visit; (d) 1 August, 296 
5.58-7.02 p.m., fourth visit. 297 
 298 
 299 
 300 
 301 
 302 
 303 
 304 
 305 
 306 
 307 
 308 
 309 
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Supplementary Material 311 
 312 
Table S1. Prey contents identified from stomach and scat samples collected from seven feral 313 
cats caught during cage trapping.  314 
 315 

Individual Weight
(kg) Sample source Prey contents 

 
Cat 1 
Tabby (male) 

 
3.4 

 
Stomach / intestinal 
tract 

 
Agile antechinus Antechinus agilis 
Leadbeater’s possum Gymnobelideus 
leadbeateri 
 

Cat 2 
Tabby (male) 
 

2.95 Stomach / intestinal 
tract 

Cat food (bait) 

Cat 3 
Tabby (female) 
 

2.0 Stomach / intestinal 
tract 

Swamp rat Rattus lutreolus  
Agile antechinus Antechinus agilis  
 

Cat 4 
Black (male) 
 

3.4 Stomach / intestinal 
tract 

Agile antechinus Antechinus agilis  

Cat 5 
Tabby (female) 
 

3.75 No stomach 
contents  

 

Cat 6 
Black (male) 
 

2.04 Stomach / intestinal 
tract 

Leadbeater’s possum Gymnobelideus 
leadbeateri 
 

Cat 7 
Black (male) 

4.0 Scat Long-nosed bandicoot Perameles 
nasuta  
Agile antechinus Antechinus agilis  

 316 
 317 


