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Dominant and subordinate behaviour of captive brushtail possums
(Trichosurus vulpecula)
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Abstract Brushtail possums are generally solitary
animals. They use a range of olfactory, auditory,
visual, and tactile behaviour to achieve spacing be-
tween individuals and to establish dominance hier-
archies. Existing descriptions of possum behaviour
are either not widely available or incomplete, and the
function of dominance hierarchies is unclear. Data
presented here were collected incidentally during
observations of captive possums to determine the
effects on dominance status of suppression of repro-
duction for biological control. Dominant and subor-
dinate behaviour are described and reviewed. The
top-ranking possums in dominance hierarchies were
always females. Dominant possums displaced sub-
ordinates from food, water, and dens. In our captive
setting, only dominant males attempted to mate with
females, but dominant and subordinate females pro-
duced a similar number of pouch young. In the wild,
where resources are limited, we predict that domi-
nance behaviour should limit the frequency and suc-
cess of breeding by both subordinate males and
females.
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INTRODUCTION

The brushtail possum {Trichosurus vulpecula) is
New Zealand's most important vertebrate pest (Par-
liamentary Commissioner for the Environment
1994). Biological control by suppression of repro-
duction is being considered as one option for reduc-
ing possum numbers (Jolly 1993; Jolly et al. 1998),
and the effects of potential methods of reproductive
suppression on social behaviour are being deter-
mined (Jolly & Spurr 1996; Jolly et al. 1996, 1999).

Possums are generally solitary but may have over-
lapping home ranges (Cowan 1990). Adults tend to
avoid one another, so social interactions are few,
except during the breeding season. Dens are usually
not shared in forest, where they are abundant, but
may be shared on farmland, where they are more lim-
ited (Cowan 1990). Olfactory, auditory, visual, and
tactile behaviour result in spacing between individu-
als and hence contribute to the regulation of popu-
lation size (Tyndale-Biscoe 1973; Winter 1976;
Green 1984). Dominance hierarchies develop both
in the wild (Jolly 1976; Winter 1976) and in captiv-
ity (Biggins & Overstreet 1978; Cowan 1982;
Morgan & Peters 1982; Oldham 1986). Dominance
status is positively related to age and/or body weight
within gender (Winter 1976; Oldham 1986) but fe-
males, the lighter sex, are generally dominant over
males (Jolly 1976; Winter 1976; Cowan 1982;
Oldham 1986). The function of dominance hierar-
chies in possums has not been determined, but in
many species dominant males copulate more fre-
quently, and dominant females leave more offspring,
than do subordinates (Dewsbury 1982; Liberg 1983;
Cowlishaw & Dunbar 1991; Kodric-Brown 1992;
Hirotani 1994; Owens & Owens 1996).

The behaviour used to establish and maintain
dominance hierarchies in possums has been
described in detail by Winter (1976) and briefly by
others (Kean 1967; Tyndale-Biscoe 1973; Jolly
1976; Biggins & Overstreet 1978; Wemmer &
Collins 1978; Biggins 1984; Oldham 1986), but the
information is either not widely available (e.g., in
university theses) or incomplete. The data reported
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below on dominant and subordinate behaviour,
formation of dominance hierarchies, use of resources
in relation to dominance status, and reproduction of
dominant and subordinate females were collected
incidentally during observations of captive possums
to determine the effects on dominance status of
ovariectomy (Jolly & Spurr 1996), vaccination
against gonadotrophin releasing hormone (GnRH)
(Jolly etal. 1996), and vasectomy (Jolly etal. 1999),
and are presented here to supplement existing data.

METHODS

Adult possums caught in the wild in North
Canterbury were kept in pens approximately 3 m x
4 m x 3 m high at the Landcare Research Animal
Facility (Jolly & Spurr 1996). Seventeen of the pens
had two females and one male and 16 had two
females and two males. All possums weighed more
than 2 kg, and at this weight we assumed that they
were sexually mature (Jolly et al. 1995). The pens
had a wooden shelter about 2 m3, sacks and/or boxes
for artificial dens, a feeding trough, drinking trough,
and branches for possums to climb on.

The possums were individually marked with col-
oured, numbered, plastic ear tags and/or neck col-
lars. They were acclimatised to captivity for at least
6 weeks before observations started. They were then
observed under dimmed overhead white lighting
from 30 minutes after sunset, for 90 minutes, on three
evenings each month for up to 14 months (depend-
ing upon their length of survival) between August
1992 and September 1993. The behaviour of pos-
sums during all social interactions was described and
compared with descriptions in the literature. The
outcome of the interactions (win or lose) was re-
corded to determine the dominance status of indi-
viduals. A winner caused another possum to
undertake avoidance or escape behaviour (defined
in Results); a loser avoided or escaped from a win-
ner.

When dominance status had been determined,
after 1-4 months, the dominant female in pens with
two females and one male was either ovariectomised
or vaccinated against GnRH (Jolly & Spurr 1996;
Jolly et al. 1996), and the dominant male in pens with
two females and two males was vasectomised (Jolly
et al. 1999). Because the dominance status of
possums remained unchanged as a result of
ovariectomy, vaccination, or vasectomy (Jolly &
Spurr 1996; Jolly et al. 1996, 1999), observations
before and after these operations have been pooled

in this paper. Frequencies of behavioural interactions
are presented as means per month ± standard errors.

Observations on possum access to resources
(food, water, dens, pen space, and mates) in relation
to dominance status were mainly qualitative, but
preliminary quantitative data were obtained for pos-
sum access to dens and pen space. In pens with two
females and one male, three types of artificial den
were provided for 20 weeks. Type 1 dens, the most
protected, were located at the rear of the wooden
shelters, had small entrances, and were fully lined
with carpet. Type 2 dens were located near the mid-
dle of the shelter, had fully open entrances, and car-
pet only on the floor. Type 3 dens, the least protected,
were located near the front of the shelter, had fully
open entrances, and no carpet. Possums were scored
three times a week according to which den they were
using (score for type 1 den = 3, type 2 den = 2, type
3 den = 1, no den = 0). In pens with two females and
two males, pen space was arbitrarily divided into
imaginary eighths (upper and lower quarters) and the
location of possums within the pens was recorded
at 15-minute intervals for 60 minutes on 3 nights.
The reproductive output of dominant and subordi-
nate females before ovariectomy or vaccination
against GnRH was measured by checking the pro-
duction of pouch young weekly or fortnightly. Re-
peat breeding was stimulated by removing and
euthanasing pouch young soon after birth (Jolly et
al. 1995).

Data were analysed using either Student's t-test
or analysis of variance and Fisher's least-significant-
difference test (Wilkinson 1990).

RESULTS AND DISCUSSION

Description of dominant and subordinate
behaviour
Wuh-uh-uh-uh-uh call

The term "wuh-uh-uh-uh-uh" was used by Kean
(1967), "chatter" by Winter (1976), and "buck-buck"
by Wemmer & Collins (1978). We heard the call
given only by dominant males, alone on branches in
the pens and without apparent stimulus, though the
call may also be given occasionally by immature
males and females (Kean 1967). It had no apparent
effect on other possums in the same pen, but
sometimes caused responding calls from possums
(presumably dominant males) in other pens. In the
wild, the call is given from prominent, elevated
positions (Kean 1967), and probably has a spacing
function (Wemmer & Collins 1978).


