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Abstract Endoparasites may be used for the future
biological control of possums {Trichosurus
vulpecula) in New Zealand. Because of this we
determined the parasite fauna of possums from six
areas of the North Island of New Zealand (Hawke's
Bay, Castlepoint, Northland, Orongorongo, Para-
paraumu, and Palmerston North). Parastrongyloid.es
trichosuri, Trichostrongylus spp., and Eimeria spp.
were present in all areas, and Bertiella trichosuri in
all but Paraparaumu. Paraustrostrongylus trichosuri
was not present in the Northland area. The intensity
of infection in high prevalence areas was relatively
similar in each region. Paraustrostrongylus
trichosuri was the nematode with the highest preva-
lence and intensity of infection. Comparisons made
between our data and records from the South Island,
offshore islands of New Zealand, and Wanganui
(North Island) show that most of the specific
endoparasites of possums, with the exception of
Adelonema trichosuri, are present in the lower North
Island.
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INTRODUCTION

Brushtail possums (Trichosurus vulpecula) were
introduced into New Zealand from both mainland
Australia and Tasmania to establish a for trade. The
first successful liberation of possums was made near
Riverton in 1858 (Pracy 1962). In addition to impor-
tation from Australia, the spread of possums in New
Zealand was accelerated by both legal and illegal
additional liberations of New Zealand-bred progeny
(Pracy 1962). Since the collapse of the for trade, the
total population of possums has reached about 60
million, with devastating effects on New Zealand
ecosystems (Cowan 1990). Further, possums have
become infected with bovine tuberculosis, and in
turn they transmit it to farmed cattle and deer (Cowan
1990).

The brushtail possum is now considered the most
serious vertebrate pest in New Zealand. Current
methods of control, such as poisoning, trapping, or
shooting are costly, and the effects are not sustained.
Poisoning in particular is thought to compromise the
environment. New methods of control which are
acceptable to the public are being sought, particu-
larly methods of biological control (Jolly 1993; Jolly
etal. 1996).

Parasites of possums may have potential for bio-
logical control (Heath et al. 1994; Stankiewicz et al.
1996a). It is therefore essential to know which para-
sites are currently present in New Zealand possums.
If some pathogenic parasites are absent from pos-
sums in New Zealand, they could perhaps be intro-
duced from Australia to add to the biological load.
Endoparasites may also be used as vectors that could
carry and express DNA coding for factors that would
limit possum reproduction, growth, or survival of
pouch-young (Jolly 1993).

This paper reports on the endoparasites found in
possums from six selected areas of the North Island
of New Zealand (Hawke's Bay, Castlepoint,
Northland, Orongorongo, Paraparaumu, and
Palmerston North; Fig. 1). Comparisons are made
with existing results obtained from similar surveys
of possums from Wanganui, the South Island, and
the offshore islands of New Zealand.
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Fig. 1 Location of sampling areas.

MATERIALS AND METHODS

Sampling methods
The possum trapping, necropsy, and faecal exami-
nation was done as described previously
(Stankiewicz et al. 1996a). Briefly, possums were
caught live using soft-jawed leg-hold traps, and
killed by injection of pentobarbitone. Their fur col-
our, sex, head and full body length were noted, and
total body weight was measured. Their age was de-
termined by counting rings in decalcified, sectioned,
and stained lower third molar teeth (Clout 1982). Fat
surrounding the right kidney was recorded on a scale
of 0 (none) to 5 (fat fully surrounding kidney), and
mesenteric fat was dissected out and weighed
(Bamford 1970). Gastrointestinal tracts were stored
in ice or frozen and thawed between collection and
examination. Parasites were scraped and washed
from the intestines onto a 40 (xm sieve, and stored
in 4% formalin until identified and counted. Faecal
oocyst counts were performed on 4 g of faeces us-
ing a modified McMaster technique. The sex and
species of Trichostrongylus were determined only in
two areas, Northland and Castlepoint.

Study sites
Where possible, possums were collected from three

habitats in each of the six sampling areas: (1) pas-
ture grazed by sheep and/or cattle; (2) forest/farm-
land margins (native or exotic forest) where possums
came out onto pasture to feed; and (3) several hun-
dred metres into native or exotic forest, to sample
possums whose home range was likely to be con-
tained largely within the forest.

Some of the original sites of release of possums
from Australia (Pracy 1962) were sampled to max-
imise the chances of full faunal identification. Other
areas were sampled to give reasonable geographic
coverage.

1. Hawke 's Bay

Possums were trapped between 17 August and 2
September 1993 from two adjacent farms near
Bridge Pa, Hawke's Bay, representing three distinct
habitats: (1) a 12 ha area of swampy land mostly
covered in willows (Salix spp.), a dense tangle of
blackberry (Rubus fruticosus), toitoi {Cortaderia
toetoe), flax {Phormium tenax), and for part of the
year tall fescue (Festuca spp.) and rushes (Juncus
spp.); (2) a dense area of standing and fallen willows,
covering c. 11 ha along the bank of a water-filled
drain; and (3) an area of 300 ha of flat to rolling
sheep-grazing land with a few cattle and deer, occa-
sional legume, brassica, and cereal crops, and small
orchards. Willows, poplars (Populus spp.), gums
(Eucalyptus spp.), and radiata pines (Pinus radiata)
formed windbreaks along many fence lines through-
out the area.

2. Castlepoint

Possums were trapped between 30 August and 26
September 1994 on a farm in the Wairarapa district,
southern North Island. This site occupied an area of
21 ha within a 40 ha block grazed by beef cattle. The
site comprised a central valley and surrounding
slopes and steep hillsides. Multiple small water
courses drained to a stream which ran down the cen-
tral valley. The vegetation consisted predominantly
of native manuka (Leptospermum scoparium) and
introduced gorse (Ulex europaeus), with pockets of
native broadleaf forest in favoured sites. Improved
pasture covered most of the study site, under and
among the manuka trees.

3. Northland

Possums were trapped during 8—19 January 1996
from three habitats in the Orewa area, Northland.
One habitat was the Riverdale State Forest, a com-
mercial block of 15 year old Pinus radiata trees with
undergrowth of mainly gorse and toitoi (Cortaderia


