
New Zealand Journal of Zoology, 1999, Vol. 26: 21-25
0301^223/2601-0021 $7.00/0 © The Royal Society of New Zealand 1999

21

Social dominance and breeding success in captive brushtail
possums, Trichosurus vulpecula

S. E. JOLLY

E. B. SPURR
Manaaki Whenua
PO Box 69
Lincoln, New Zealand

P. E. COWAN*
Manaaki Whenua
Private Bag 11052
Palmerston North, New Zealand
email: cowanp@landcare.cri.nz

*Author for correspondence

Abstract The brushtail possum (Trichosurus
vulpecula) is New Zealand's most important mam-
mal pest. Options for the biological control of pos-
sums are being evaluated, particularly fertility
control. The functions of social dominance hierar-
chies in possums have not been determined, but in
many species dominant males breed more success-
fully than subordinates. This paper describes the ef-
fect on breeding success in captive groups of
possums of vasectomising the dominant male. Domi-
nance was measured by recording the outcome of
social interactions during monthly observations. In
groups of two male and two female brushtail pos-
sums, the dominant male was vasectomised (n = 7)
or left untreated (n = 5). Five other groups with one
male and two females were used as additional con-
trols. In the groups where the dominant male was
vasectomised, its dominance status remained un-
changed after treatment but there were no further
births, whereas young continued to be born in pens
where males were untreated. At least in captivity,
dominant males are therefore capable of behaviour-
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ally or physiologically inhibiting reproduction by
subordinate males. This is the first evidence for such
an effect in possums.
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INTRODUCTION

The brushtail possum {Trichosurus vulpecula) is
New Zealand's most important vertebrate pest
(Parliamentary Commissioner for the Environment
1994). Biological control by reduction of fertility is
being researched as one option for reducing possum
numbers (Cowan 1996). In order to check on
possible side effects of this strategy, the impacts of
potential methods of reproductive suppression on
social behaviour are being determined (Jolly & Spurr
1996; Jolly et al. 1996).

Possums are generally solitary animals but have
overlapping home ranges (Cowan 1990). Social
interactions appear to be infrequent, except during
the breeding season (Winter 1976). Dominance
hierarchies have been observed both in the wild
(Winter 1976) and in captivity (Biggins & Overstreet
1978; Oldham 1986; Jolly & Spurr 1996). Domi-
nance status is positively related to age and/or body
weight within gender (Winter 1976; Oldham 1986)
but females, the lighter sex, are generally dominant
to males (Jolly & Spurr 1996). The function of
dominance hierarchies in possums has not been
determined, but in many species dominant males
copulate more frequently and dominant females
leave more offspring than do subordinates
(Dewsbury 1982; Liberg 1983; Cowlishaw &
Dunbar 1991; Hirotani 1994; Owens & Owens
1996).

The present experiment examines the relationship
between social dominance in males and their success
at fathering offspring in small groups of possums in
captivity.
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METHODS

Wild caught adult possums were acclimatised to
captivity in individual cages for at least 6 weeks
before being moved to groups comprising one (n =
5) or two (n = 12) males and two females in outdoor
pens. Adults were identified by their body weight
(>2.5 kg), and by testes size for males, and size and
appearance of the pouch for females. Males with
testis size greater than 18x13 mm almost invariably
produce sperm (Gilmore 1966; Cowan 1991). Most
groups were established in February, at least one
month before the expected start of the breeding
season (Jolly et al. 1995). The pens were about 3 x
4 x 3 m high (Jolly & Spurr 1996), and had a wooden
shelter about 2m3, sacks and boxes for nesting, and
branches for climbing. A pelleted diet supplemented
with fruit and vegetables and fresh water were freely
available. Occasionally, animals died or displayed
ill-health. If it was the dominant or vasectomised
male, the experiment was ended. This partly
accounts for the differing completion dates shown
in Table 2. Otherwise, the animal was replaced with
another of equivalent body weight. This was neces-
sary four times: in one pen with a vasectomised male
(subordinate male replaced in May), one pen with a
single untreated male (female replaced in June), and
two pens with two untreated males (male replaced
in June, female replaced in August).

Dominance relationships between the two males
in each of the 12 pens were established by observing
the animals under dim overhead lighting from 30 min
after sunset for 90 min on three evenings per month.
The outcome of interactions (win or lose) was
recorded to determine the dominance status of indi-
viduals as described by Jolly & Spurr (1996). A
winner caused the other possum to undertake avoid-
ance or escape behaviour.

In seven groups the dominant male was vasecto-
mised; in the other five groups, the dominant male
was left untreated. In two of the five pens with a
single male, the males were also vasectomised.
Operations were carried out in May, after breeding
had begun.

Vasectomies were carried out under halothane
anaesthesia and sterile conditions. The vas deferens
were exposed through incisions on each side of the
scrotum, freed of surrounding tissue, 5 mm segments
were removed by cautery, and the incision closed
with a few sutures. A precautionary intramuscular
injection of 1 ml of long-acting antibiotic (Penstrep)
was administered. Young were conceived in both
pens with a single male before the males were

vasectomised, but no young were born subsequently,
demonstrating the efficacy of the operative proce-
dure.

At weekly intervals from February through until
November the pouches of the females were checked
for the presence of recently-born young. These were
removed when found and killed humanely. Removal
of pouch young often resulted in the return of the
females to oestrus about nine days later, so that
females had multiple opportunities to reproduce
during the breeding season (Jolly et al. 1995). Pouch
young were aged from head and tail length (Lyne &
Verhagen 1957) and conception dates calculated
assuming a 17 day gestation (Pilton & Sharman
1962).

All experimental procedures were approved by
the Landcare Research Animal Ethics Committee.

RESULTS

In the seven pens where the dominant male was
vasectomised, their dominant status did not change
after treatment (Table 1). In the five pens where
neither male was treated one young was conceived
before the average date (15 May) when dominant
males were vasectomised and six young were
conceived thereafter (range 0-2 per pen), with some
young conceived in each month through until
September/October when breeding normally ceases
(Jolly et al. 1995). In the seven pens where the
dominant male was vasectomised, 12 young were
conceived pre-vasectomy (range 1-3 per pen) but no
young were born afterwards (Table 2). The
proportion of pens in which young were born after
May 15 was significantly less (P = 0.01, Fisher exact
test) where the dominant male was vasectomised
than when neither male was treated.

In the five pens with a single male, three young
were conceived before May 15. Thereafter no young
were born in the two pens where the males were
vasectomised but four were born in the pens where
males remained intact (Table 2).

DISCUSSION

In pens with intact males, females continued to give
birth through until October whereas, where the
dominant male was vasectomised, there were no
further births after treatment. Vasectomy of the
dominant male thus clearly abolished successful
breeding despite the presence of another intact male,


