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CONTEMPORARY standards, both formal and 
informal, for ecological impact assessments undertaken 
as part of the environmental planning process include 
surveys involving capturing of arboreal mammals. One 
of the species of particular interest is the squirrel glider, 
Petaurus norfolcensis, which is listed as threatened in 
New South Wales and Victoria. Most survey guidelines, 
such as those supported by the NSW Nationals Parks 
and Wildlife Service, recommend trapping for P. 
norfolcensis, and other arboreal fauna, using methods 
based on the technique originally described by Smith 
and Phillips (1984) for capturing sugar gliders, 
Petaurus breviceps. The basis of this technique is the 
mounting of an aluminium box trap (most commonly 
the traps manufactured by Elliott Scientiýc) on a 
wooden platform attached to a tree (Smith and Phillips 
1984; Meggs et al. 1991). This method, sometimes 
with variations, has been widely used in surveys of 
Petaurus (e.g., Quin 1995; Murray et al. 2002; Smith 
& Murray 2003; Sharpe 2004; Goldingay et al. 2006). 
Other researchers have used alternatives. Traps similar 
in design to box traps but constructed from PVC were 
used by Mawbey (1989) and Millis & Bradley (2001), 
and cage traps were used by Van der Ree (2002).

In applying the technique of Smith and Phillips 
(1984) during surveys for ecological assessments 
of planning proposals, we identiýed a number of 
shortcomings with the use of aluminium box traps. Our 
principal concern with these traps was the risk of the tail 
of a P. norfolcensis being caught in the spring-loaded 
door, which evidently occurs as the glider exits the trap 
after prising the door open after being captured. Because 
of the relatively sharp edges of the aluminium door and 
surrounds, there is a risk of injury to the glider’s tail, 
with the tail being completely severed in some cases 
(Murray et al. 2002). In addition, aluminium box traps 
suffer from accidental closures, evidently mainly as a 
result of larger possums attempting to access the bait, and 
have poor thermal insulation and waterproof properties. 
These and other issues have been also identiýed by other 
researchers (Mawbey 1989; Murray et al. 2002).

We developed an alternative trap design in response 
to an injury to the tail of a P. norfolcensis in a box trap, 
and tested the efýcacy of this trap in various studies 
between 2001 and 2005. We describe the trap, compare 
its efýcacy to the aluminium box trap, and identify the 
advantages and disadvantages of the trap compared 
with the box trap. In making this comparison we have 
answered two questions: (1) can this new trap design 
catch gliders, and (2) is the new trap design better for 
catching gliders than aluminium box traps.

MATERIALS AND METHODS
Trap design and set-up
The trap is constructed from 90 mm PVC stormwater pipe 
and ýttings. It consists of a vertical pipe approximately 
500 mm long, a 90º bend at each end of the pipe, and a 
small length of pipe (approximately 100 mm) and screw 
cap on the lower bend (Fig. 1). The upper bend serves 
to exclude rain. The lower bend, short pipe and screw 
cap acts as a capture chamber. A small hole is drilled in 
the bottom of the capture chamber to drain any rain or 
moisture that gathers in the trap. There are no moving 
parts, and the trap effectively operates as an arboreally-
mounted pit-fall trap in which the slick internal surface 
of the pipe is difýcult for gliders to climb. Traps are 
mounted directly onto trees using two straps per trap, 
with the straps being placed around the body of the trap 
and over 75 mm þat-head nails which have been nailed 
into the tree for half of their length and bent upwards (Fig. 
2). Traps are checked in situ by opening the screw cap 
on the end of the capture chamber. Traps with animals 
are removed from the tree and the captured animals 
are emptied into a cloth capture bag by removing the 
capture chamber within the bag (the joint between the 
capture chamber and the lower bend is left un-cemented 
for this purpose; all other joints are cemented).

Comparison of pipe and box traps
We compared the efýcacy of pipe traps compared with 
aluminium box traps by: (1) comparison of overall 
capture rates for the two trap types in a range of surveys 
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undertaken between 2001 and 2005 that used both or 
one trap type, and (2) direct comparison of capture rates 
(or trapping success) for the two trap types in surveys 
that used both trap types.

Apart from the use of different trap types, all 
other aspects of the trapping methods were applied 
consistently throughout the surveys. Following Smith 
and Phillips (1984) traps were mounted at a height of 
3-5 m. Traps were baited with a mixture of rolled oats, 
peanut butter and ‘horse’ honey (i.e. dark, strongly 
smelling honey that is generally considered unsuitable 
for human consumption). The bait and a large handful 
of dry leaf litter were placed in the capture chamber, 
the leaf litter being offered as nesting material. An 
attractant comprising a 1:1 mix of water and ‘horse’ 
honey was sprayed on the tree trunk in the vicinity of 
the trap, with approximately 200 ml of attractant being 
applied per trap. The attractant was re-applied each day 
of the survey after checking of traps.

All surveys were within the central coastal area 
of New South Wales (Wyong, Lake Macquarie, Port 
Stephens and Maitland local government areas).

RESULTS & DISCUSSION
During our surveys between 2001 and 2005 we 
captured P. norfolcensis and/or P. breviceps in box 
traps and pipe traps, depending on site presence. 
Overall results for all surveys using box traps (n = 7) 
involving 2551 trap-nights resulted in a mean capture 
rate of 4.4% (2.2% - 7.6%) for Petaurus (Table 1). For 
all surveys using pipe traps (n = 15) involving 4188 
trap-nights the mean capture rate for Petaurus was 
16.3% (3.5% - 36.7%) (Table 1).

Although these data are from a fairly large sample, 
the decision to use box and/or pipe traps for surveys was 
ad hoc rather than random (we tended to use only pipe 
traps in later surveys as their efýcacy became clearer), 
and there is still a possibility that different locational 
and temporal conditions may have inþuenced the 
results. Factors such as habitat quality, fragmentation, 
connectivity and survey timing (seasonal conditions) 
inþuence population densities and, therefore, capture 

Fig. 1. Design of pipe trap. The design uses 90mm PVC 
stormwater pipe and ýttings throughout.

Fig. 2. Mounted pipe trap. The pipe trap is mounted vertically 
using two Velcro® straps wrapped around bent-up nails. The 
opening of the trap (top) is in contact with the tree trunk to 
provide ready access for gliders climbing on the trunk. The 
trap in the picture is mounted only 1.5m above the ground for 
demonstration purposes; as part of a survey it would normally 
be mounted about 4m above the ground. The trap has been 
painted with a matte black paint to reduce its visibility and, 
therefore, potential for vandalism in urban bushland remnants.
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rates (Quin 1995, van der Ree 2002, Goldingay et al. 
2006). 

A more direct comparison is provided from a subset 
of studies in which we used both box traps and pipe traps. 
For these surveys (n = 5), we recorded a mean capture 
rate of 5.1% (2.2% - 7.6%) for box traps and 13.0% (7.1% 
- 21.9%) for pipe traps for Petaurus (Table 1). These 
surveys provide direct comparison of the two trap types, 
being used on the same site at the same time. The capture 
rate for pipe traps was more than double the capture rate 
for box traps, which is statistically signiýcant (p = 0.005, 
rank transformed t-test).

Based on these capture rate data, the new trap design 
clearly results in higher capture rates than aluminium box 
traps for P. norfolcensis and P. breviceps. The new pipe 
trap design also has other advantages over box traps.

Being constructed of PVC pipe and ýttings, the 
new trap has better thermal insulation and waterproof 
properties than aluminium box traps, potentially 
reducing the risk of hypothermia for captured gliders. 
The new trap has no moving parts and has proved to be 
more durable than box traps. The absence of moving 
parts also means that it is not subject to accidental 
closure, and is not likely to cause physical injuries. 
We had no injured or dead gliders in 4188 trap-nights 
between 2001 and 2005 using the pipe traps (and have 
not had any injuries or deaths in continued use of 
the traps since then), compared with three injured P. 
norfolcensis (tail injuries) using aluminium box traps 
for 2551 trap-nights.

The design of the trap permits multiple captures and 
it was not uncommon to have more than one glider in 
a trap (up to four P. breviceps in one case); these were 
presumably part of the same family group. This feature 
of the trap could be useful for population and behavioural 
studies. We did not ýnd any evidence to suggest that 
multiple captures led to increased stress or injuries of 
individuals. There is ample room for P. norfolcensis and 
P. breviceps to turn around inside the capture chamber 
and, in the case of multiple captures, on inspection we 
have generally found individuals curled up together 
among the provided leaf litter

The ‘pit-fall’ characteristic of the new trap is 
evidently generally effective for gliders; only one P. 
norfolcensis was observed to escape from the trap during 
our surveys. Some animals attempt to climb out when 
the traps are checked but are evidently unable to do so 
(other animals remain passive in the capture chamber). 
The ability for some animals, including P. breviceps, to 
escape from aluminium box traps by pulling the spring-
loaded door open has been documented (Mawbey 1989; 
Traill & Coates 1993; Johnson 1996).

The new trap design is also effective for brown 

antechinus, Antechinus stuartii. Although not targeted, 
many individuals of brown antechinus were captured on 
some sites (including ýve individuals in the same trap at 
one time). A modiýed form of the trap located closer to 
the ground could prove a useful technique for surveys 
of these small mammals. It is possible that the new 
trap may also work for other arboreal and scansorial 
mammals (possibly with modiýcations to the design, 
such as using different diameter PVC pipe) but we have 
not had the opportunity to test this. We did show that the 
new trap would not work for brush-tailed phascogale 
(Phascogale tapoatafa); an individual phascogale, 
captured in a box trap, was placed into the capture 
chamber of a pipe trap and it quickly escaped out of the 
top of the trap.

The dimensions and design of the trap generally 
exclude unwanted species, such as rats and larger 
possums. Only ýve individuals of black rat, Rattus 
rattus, were captured in 4188 trap-nights. Black rat is 
often trapped as an unwanted species in box traps (we 
captured 26 black rats in 494 box trap-nights at one site). 
The pipe traps also evidently excluded larger possums 
(common ringtail possum, Pseudocheirus peregrinus, 
and common brushtail possum, Trichosurus vulpecula) 
which commonly interfere with box traps, resulting in 
false closures. No common brushtail possums were 
captured in pipe traps and only one juvenile common 
ringtail possum was captured in the 4188 trap-nights.

The main disadvantage of the new pipe trap is its 
bulkiness compared with the collapsible aluminium box 
traps. However, this is countered by the need to carry 
wooden platforms when installing box traps. We have 
found that one person can readily carry 10 to 12 of 
the new traps in a bag. The new trap is also more cost 
effective than aluminium box traps. Constructed from 
materials readily purchased at a hardware store, each unit 
of the new trap design cost us less than $15, including 
nails and straps for mounting. This compares with the $40 
to $50 per unit for aluminium box traps plus platforms 
constructed from wooden planks and steel brackets.
CONCLUSION
The results of our surveys between 2001 and 2005 
using the new pipe trap and aluminium box traps has 
demonstrated that: (1) the new trap design is effective 
in catching gliders (speciýcally P. norfolcensis and P. 
breviceps) with minimal risk of injury, and (2) the new 
trap design is better for catching gliders than aluminium 
box traps, with the recorded capture rates for the new 
trap design being double or better than those recorded 
for box traps.

Overall, the new trap design is an improvement over 
aluminium box traps for capturing P. norfolcensis and P. 
breviceps both in terms of efýcacy and reduced risk of 
injury for captured fauna.
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