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Do brushtail possums {Trichosurus vulpecula) show preferences
for exogenous odours associated with food?
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Abstract The brushtail possum is the major ver-
tebrate pest in New Zealand, and during control op-
erations a variety of odours are used to lure possums
to traps and poison baits. Paired tests were performed
in large outdoor enclosures to determine if the pref-
erences of possums for these odours differed. In
Experiment 1, we tested the preferences of six pos-
sums for orange, cinnamon, cloves, peanut and al-
mond odours. The subjects showed no significant
preference for any of the odours, and no one was pre-
ferred more than water. In Experiment 2, we tested
the preferences of the same six possums for the syn-
thetic odour of the plant Dactylanthus taylorii, which
appears to be highly attractive to wild possums in
New Zealand. Preferences for the synthetic
Dactylanthus odour were determined relative to an
odour the possums were familiar with (orange) and
a novel odour (peppermint). There were no signifi-
cant differences between the responses shown by the
possums to the three odours. Possums may have
shown little preference for these odours because they
were either unfamiliar (the distribution of
Dactylanthus has become restricted in New Zealand)
or were not associated with a food. These results
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suggest that a positive post-ingestive experience is
important for the formation of odour preferences.
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INTRODUCTION

The Australian brushtail possum is the major verte-
brate pest in New Zealand, causing extensive dam-
age to the country's native and exotic forests
(Batchelor & Cowan 1988) and threatening the meat
industry as a vector for bovine tuberculosis
(Livingstone 1991). A variety of odours is com-
monly used as lures during possum control opera-
tions. Little is known of the effectiveness of these
lures. Cowan (1987) found that the initial capture
rate of traps containing a lured bait (flour mixed with
aniseed oil) was no greater than that achieved by
traps baited with plain flour. Morgan et al. (1995)
tested five odours (cinnamon, aniseed, plum, cherry
and orange) as lures for cyanide baits and tested cin-
namon as a lure for bait stations in the field, and
found these odours to be unsuccessful lures. This
lack of success may be due to the lack of a clear pref-
erence by possums for these odours. A laboratory-
based study by Todd et al. (1998) found that five
odours (almond, cloves, cinnamon, peanut and or-
ange), commonly used as lures for traps and poison
baits, were no more preferable to possums than wa-
ter. Morgan et al. (1995), however, performed a test
with 20 different odorous compounds, and found
some of the odours were more attractive to possums
than others. It is possible that these odours were at-
tractive to the possums in the enclosure environment
but not under the cage conditions described in Todd
et al. (1998). Mackintosh (1985) suggested that the
environment in which a bioassay is conducted can
have a significant effect on the results obtained. The
first objective of our study was to repeat the test
performed by Todd et al. (1998) with possums
housed in an enclosure environment, to determine
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whether the results of cage and enclosure preference
tests correlate.

Todd et al. (1998) also tested odours with which
possums would not normally come into contact in
their bush habitat. Odours which appear to be
attractive to possums in their natural environment
may make more effective lures. For example, in the
Orongorongo valley, possums appear to prefer
species such as kamahi, northern rata, scarlet rata
vine, mahoe and fivefinger (Brockie 1992). It is
possible that odours from familiar plants may be
more effective as possum lures. Familiar food odours
have been successful as lures in control operations"
for other species. For example, Shumake (1977,
1978) found that ricefield rats consumed more toxic
ground rice baits when the baits were flavoured with
rice volatiles, and showed reduced toxiphobia to
these baits due to the familiarity of the odour and
flavour.

One plant odour currently being considered as a
possum lure is the wood rose, Dactylanthus taylorii.
This is a rare native plant, parasitic on a variety of
New Zealand's native hardwood trees and shrubs
(Ecroyd 1993). The major pollinator of the flowers
is the endangered native short-tailed bat (Mystacina
robusta) which drinks the abundant nectar of the tiny
flowers (Ecroyd 1996). Possums are highly attracted
to the flowers of D. taylorii, the nectar of which is
strongly scented (Ecroyd 1996). The ease with which
possums locate Dactylanthus flowers (Ecroyd 1996)
suggests that the nectar may be a good attractant.
Recently, it has been possible to synthesise the nec-
tar of these delicate plants, producing a potential
possum lure. The effectiveness of this odour as a lure
will depend on whether possums find this odour pref-
erable. The second objective of our study was to
evaluate the preference of possums for the synthetic
Dactylanthus odour. To determine the strength of
any preference for the Dactylanthus odour, we tested
it against orange, an odour examined during the first
part of the study. We also compared the possums'
preference for Dactylanthus and orange with that for
a completely novel odour, peppermint.

METHODS

Six possums were captured from the bush-pasture
margin at the Whatawhata Research Station near
Hamilton, New Zealand, and transported to
quarantine facilities for 3 weeks before being
transferred to enclosure facilities at the Animal
Behaviour and Welfare Research Centre (ABWRC),

Ruakura, Hamilton. The possums' ages ranged from
1-4 years as determined by tooth wear (Kean 1975).

The possums used in these experiments (3 males
and 3 females) were individually housed in large
outdoor, grassy enclosures (50 m2-130 m2), each
with an adjoining room (3-5 m2) containing
nestboxes for use by the possums as daytime dens.
Subjects were kept on a diet of pellets (Northern
Rolling Mills, Auckland) and apples with water
available ad libitum. The animals were housed in
these facilities for 5 months prior to the start of the
study.

Each enclosure was illuminated during the pref-
erence tests with a 120 W bulb positioned 8 m from
the centre of the enclosure. To minimise the effect
of the experimenter on the possums' behaviour, a
sensitive low-light camera (Panasonic CCTV cam-
era, model WV-BL90) was positioned on the far side
of the enclosure opposite the possum entrance hole.
A monitor placed in an adjacent observation room
enabled the experimenter to observe the subject's
responses.

Two plastic bowls (10 cm in diameter) were
placed 2 m apart in each of the six enclosures. Each
bowl was positioned 5 m from the possum's entrance
to the enclosure. These bowls were used to present
apples during a training period (see below) and acted
as the odour stations during the preference tests.

A circle with a i m radius was marked out around
each of the bowls in each enclosure. These circles
were transposed onto plastic overheads which could
be placed onto the monitor in the observation room.
This allowed the observer to determine when each
animal moved to within 1 m of the odour without
requiring any permanent markings around the bowls
in the enclosures.

Pre-experimental training
The six possums were trained to eat pellets in the
outdoor enclosure during the first 3 hours after dusk.
On the first 2 nights of training, each possum was
carried out to the opening of its grassy enclosure in
a metal nest box. A tray of pellets was placed just to
the side of the opening and the possums were
released. During this time the possums were
maintained on 40% of their normal pellet diet intake
to encourage them to enter the enclosure and feed
soon after dusk. The possums also fed on the grasses
and weeds present in the enclosures.

After the first 2 nights, the possums came out
voluntarily at dusk and thus were no longer carried
out in their metal nest boxes. The pellet trays were
gradually moved further out into the enclosure to the


