Trapping Possums - not Weka or Kiwi

L eg-hold traps are used
‘extensively for trapping
possums in New Zealand, but
occasionally when used in areas
inhabited by weka or kiwi, they
catch these species as well. At
worst, such non-target trappings
may put flightless bird
populations at risk. Trappers

. have suggested a variety of trap

sets to avoid capturing flightless
~ birds but none of these have -
been tested. Nor has the
effectiveness of these trap _
sets been tested for possum y
catchrates. =

~Inareas with w;_ek_é
and kiwi, the
_ Departmentof
Conserva_tiﬁ_n has _
~ apolicy that
requires all

traps to be set at least 700 mm
above the grqund, either on

'plat_forms, attached dn'ectly to

tree trunks, or attached toa '_ [
sloping board set at least 38° to
the ground. This feqﬁ‘irement '

- may significantly decrease the

number of possums trappers
catch, increase the time they |
need to set traps, or increase the
amount of trapping equipment
they need to carry.

Because of these problems,
Caroline Thomson and Bruce

- Warburton evaluated a number
- of ways of excluding flightless

birds from trap sets. Caroline

‘and Bruce examined the
_gffe'ctiveness of the sets at-

preventing weka catches

‘and their effect on possum
capture rates. ;

- To assess how determined weka

were to jump or climb up to
elevﬁted traps, trials were carried 4

‘out on weka in pens at Orana

Park, Canterbury. These weka .
were offered a highly favoured 5
food (freshly killed day-old

" domestic chicks) to lure them to

the potential trap sites (no traps

~ were used) including platforms

_attédled to trees, and plét_formé at
the top of sloping boards and
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poles. All weka were keenly
interested in the chick baits and
attempted to reach them by
jumping or climbing. To prevent
these weka getting the baits,
Caroline and Bruce found that
the platforms had to be at least

1 metre above the ground, and
leaning boards and poles had to
be angled at least 55°.

Three trap sets that excluded
weka in the Orana Park trial were
field tested by Les Moran at
Tennyson Inlet, Marlborough
Sounds, which is an area with
high numbers of western weka
and low possum numbers. The
sets trialed were Victor No. 1 leg-
hold traps placed 1 metre above
the ground on platforms, above
55° sloping boards, and above 55°
sloping poles (see photographs).

* All these sets successfully
excluded weka on all (205)
occasions except one in which a

weka was caught on a board set:
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Capture efficiency of trap-set types for possums (mean percent capture and
95% confidence limits).
These three trap sets and an Over 1550 trap nights (310 for

extended platform (“branch”) set
were then compared with a
standard ground set for their
efficiency at capturing possums
at Goose Bay, North Canterbury,
an area with a high possum
density and no flightless birds.

each set type), 714 possums were
caught. The capture efficiency of
the weka-excluding set types
ranged from 38% to 53% (see
graph), and did not differ
significantly from the capture
efficiency of the ground set
(46%). There were also no
significant differences between
set types for the sex ratio,
maturity, or injuries sustained by
captured possums.

However, éround sets took
significantly less time to establish
than any of the other sets and did
not require additional platform
material. Consequently, a20 kg
pack-load of ground sets could be
expected to catch the most
possums per unit effort, followed
by platform and “branch” sets.

These trials showed that leg-hold
traps used on elevated sets can be
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used effectively without putting
flightless birds at risk, but there
areslgruﬁcant Cpéts mtlme and
effort, 'Furtl'iéi-wﬁrlé‘"ié therefore
required to develop trappmg

-~ systems that are safe for fli.ghtless
birds, but which do not require
carrying addlhonal_matenals. To
thisf"e_nd,_ ’cthgpa_r_t[hem of ;. .\
Conservation Northland has
-developed«the “Scott board”, an
185x165cmp1atf0nnof8-mm
plywood attached toa treeby 3 -

nails, with the trap stablhzed bya |

- rubber band made from a car tyre |

inner tube. _-"I‘l'\ese.inndirationsv_\_

 flightless birds.

- will allow trappers to adapt their
g trappmg pracﬁoes to meet

speaeaprotecﬁon mqmrements
and per_ha_tpsiassnst.m the - 1

recovery of New Zealand's

o
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This research was funded by the
Nelson Censervancy of the -
A Department of Conservahon

f Warburtan and Carolme Thomson are m[.andcare Research s Pest Impacts -
arfd ‘Management team based at Lincoln. Les Momu is contracted to the Department
] of Consematt‘on, Nelson. . : |
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Possum Dispersal - a Key Factor in the Recovery of
Populations after Control

Although current
possum control generally

is effective in achieving initial
reduction of possum numbers,
rapid reinfestation and
population recovery is often a
problem, particularly when the
control area is small. Repeated
control may be needed, and
control costs then become
unacceptably high. The rates of
recovery for possum populations
following control, are affected by;
(i) immigration, (ii) the breeding
rate of the survivors, and (iii)
changes in the survival rate of
possums not killed by control.
Phil Cowan and colleagues have
been conducting a series of
studies on possum dispersal to
assess what contribution
immigration makes to the
recovery of populations.

One long accepted explanation
for the rapid recovery of possum
numbers following control is that
possums from surrounding
uncontrolled areas rapidly
increase their home range and
invade the controlled area
because there is reduced
competition for food and den
sites.. This is often referred to as
the ‘vacuum’ effect, but there is
little evidence to support it.
Where recovery of populations
after control has been studied in
detail, the immigrants largely
turn out to be young animals,
mostly males, suggesting that
they arrived as a result of normal
dispersal rather than shifts in
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home range. Recent research by
Murray Efford and Bruce
Warburton found some such
shifts in the home ranges of
possums living adjacent to a
controlled area during the two
years after control, particularly in
the first 3 months.

Long distance immigration (>2
km) is almost entirely made by
juvenile possums, mostly males.
About 25% of juvenile males
disperse compared with about 10%
of juvenile females. Average
dispersal distance is about 6 km.
Three extreme movements of 25, 31
and 41 km have been recorded, all
by females. Dispersing females are
more likely to make several
movements before establishing a
permanent home range than males

are. The percentage of dispersing
possums decreases sharply with
distance (see graph).

Dispersal normally occurs shortly
before animals become sexually
mature, but whether the two
events are linked is unknown. In
possum populations where
breeding is largely confined to
autumn, the peak of dispersal
occurs from February to June.
Where significant breeding also
occurs in the spring, there is a
second peak of dispersal from
October to December.

* Habitat may also influence

dispersal. In Hawkes Bay
farmland, a higher proportion of
possums dispersed from the low
possum density area of pasture
and crops than from higher
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possum density areas of swampy
scrub and willows. This suggests
that possums may be more likely
to disperse from marginal
habitats. However, juvenile
possums appear to have an
‘innate’ tendency to disperse.
Even in an area where possum
density had been reduced by
about 90%, presumably reducing
competition for food and nest
sites, both male and female
juvenile possums dispersed at the
same frequency as before control.

What are the implications of
these findings for managers of
possum populations seeking to
reduce rates of recovery of
possum numbers after control?
Most immigrants come from
some distance away rather than
from immediately adjacent to the
controlled area. This means that
controlling nearby possum
populations will reduce the
number of immigrants. But

because possums disperse
relatively long distances, the size

of the surrounding ‘buffer’ zone
may need to be large because of
the ‘innate’ tendency of possums
to disperse. Buffer zones will not
eliminate immigration.
However, because dispersal is
seasonal, it can be targeted by
appropriately timed control,
depending on the local breeding
season. Conducting control early
in the breeding season will also
reduce dispersal because control
will kill both mother and young
before the young become
independent.

Currently, little is known about
the factors that determine where

possum immigrants decide to
settle, but they may include local
density and sex ratio;
competition for food, nest sites
and mates; and other factors such
as the number of previous
attempts to settle or distance
dispersed. Experiments to test
how some of these factors affect
settlement have begun.

- This research is funded by the

Foundation for Research, Science
and Technology, the Deparhnenf\
of Conservation, and the
Cooperative Research Centre for

. Conservation and Management

of Marsupials.

Phil Cowan is Team: Leader for the Wildlife Ecology, Tb and Biocontrol team of
Landcare Research based at Palmerston North. Murray Efford is an ecologist in the
Ecosystems South team based in Dunedin, and Bruce Warburton is an ecologist in
the Pest Impacts and Management team based at Lincoln. '

Are Possums the Source of Tb Infection in Wild Ferrets?.

P ossums may not be the |
only significant wildlife
host of Tb in New Zealand.
Wild ferrets, the descendants
of the European polecat, are
infected with Tb in many parts
of New Zealand, often in
connection with infected
livestock. Speculation has
centred on whether the high
prevalence of Tb infection in
ferrets results from them
scavenging on tuberculous

possums, or whether Tb is

cycling independently in ferret
populations. For the past two
years, Peter Caley of Landcare
Research and Ian Lugton of
Massey University have been
researching the epidemiology
of Tb infection in ferrets.

Detailed surveys of ferret
populations for Tb infection
were undertaken at two sites
in North Canterbury, one site
in the central North Island,
one site in coastal Wairarapa

. and one site in the Mackenzie

Basin. Ferrets were examined
for visible signs of Tb, with
subsequent laboratory culture
determining the disease

status of each ferret. Lisa
Street of Landcare Research
determined the ages of the
ferrets by sectioning their teeth
and counting annual layers in
the tooth. This was a major
step forward as, previously,
ferrets were considered
difficult to age.
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The results from this work
indicated that juvenile ferrets
less than three months of age
were not infected with Tb (see
graph). This means that
transmission from mother to
offspring during the nursing
period was not an important
factor in spreading the disease.
However, ferrets were found
to be acquiring Tb before they
reached sexual maturity,
demonstrating that disease
transmission was occurring
outside the breeding season.

By examining how the
prevalence of Tb increases as
ferrets age, it was possible to
estimate the rate at which
ferrets encountered Tb
infection. At the Mackenzie
Basin site where possums were
at very low abundance, ferrets
were estimated to encounter
infection 0.1 times per year.

At the central North Island site
where possum populations
had been subject to control for.
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many years, the figure was
0.3 times per year. In North
Canterbury where possum
populations are at naturally
low to moderate numbers the
figure was 0.4-0.5 times per
year. In contrast, at the
Wairarapa site where Tbh

An alert wild ferret.

A), North Canterbury (@) and Mackenzie Basin (Q ).

possum populations are
uncontrolled, ferrets were
estimated to encounter
infection 14 times per year.

Could this rate of encounters
with Tb infections be
produced by ferrets

| scavenging on Tb possums?

Wild ferrets scavenge
extensively, and although
their diet is comprised mainly
of rabbit, dead (and possibly
live) possums are eaten. These
findings tied in nicely with the
results of the study of the
pathology of Tb infection in
ferrets by Ian Lugton, which
showed that infection mostly
occurred in lymph nodes
associated with the alimentary
tract — presumably as a result
of eating Tb infected material.
Infection in superficial lymph
nodes originating from bites
appeared to occur, but much
less frequently.
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Studies are now underway in
collaboration with researchers
from Lincoln University to
determine whether the infection
observed in ferrets can be
adequately explained by ferrets
scavenging on possum carcasses.

This study was funded by the
Animal Health Board and the
Foundation for Research, Science
and Technology.

Peter Caley and Lisa Street work for Landcare Research in Palmerston North as
members of the Wildlife Ecology, Tb and Biocontrol team. Peter currently works on
the epidemiology of Tb in possums and ferrets, and the transmission of Tb from
wildlife to livestock. Lisa is involved with research on possum ecology.

Ian Lugton currently works as a veterinary epidemiologist with the New South Wales
Department of Agriculture’s Vertebrate Pest Research Unit based in Orange.

Air and Ground Control - Both Options for Possum Control

A recently completed
study by Tom Montague

for the Animal Health Board,
compared aerial poisoning using
1080 pellets with ground
hunters primarily using bait
stations and cyanide. He
showed that both strategies can
reduce possum numbers by 75%
or more in areas up to 5000 ha at
costs ranging from $17-25/ha
(excluding the cost of
monitoring the kill achieved).
For quite some time, there has
been controversy over whether
ground hunters can control
possums as cost-effectively as
aerial operations over areas
greater than 1000 ha. DoC has
used ground hunters during the
last decade to control possums
in areas smaller than 1000 ha,
and Regional Councils have
used ground hunters to control
possums on farms about the
periphery of aerial operations.
Yet there was still doubt

whether ground hunting could
be as cost-effective as aerial
poisoning operations. When the
two techniques were used side
by side in a paired trial in the
Kaweka Ranges near Napier
and the Matiri/ Owen catchment
near Murchison, Tom found that
either method could be used
satisfactorily. Hunters using
ground poisoning techniques
reduced possum numbers to less
than 2% (2 possums per 100 trap
nights) over a 6-9 month period,
while aerial baiting reduced
numbers to less than 4% over
about 2 weeks. .

The result may be a surprise to
many people involved in
possum management, but Tom
found that hunters were using
bait stations rather than traps as
their main control tool. This
appears to be a significant
improvement from past
‘practices. The introduction of

Campaign® - loaded baits, a
toxin marketed by AgrEvo (see
Issue 6 of Possum Research News),
also seems to have been a key
factor in the hunters’ success.
Tom concluded that even
though the study involved only
two locations, the results
provide good evidence that
hunters can be just as effective,
given time, as aerial operations
in large areas of accessible bush.

This research was funded by the
Animal Health Board.

Tom Montague is an animal ecologist
in Landcare Research’s Pest Impacts
and Management team based

at Lincoln.
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When Possums Stop Breeding...

P ossums have
: established themselves

this century in most of

New Zealand’s forests, and they
are likely to remain throughout
the next. What will be the long-
term outcome of this
colonisation? Will there be some
accommodation between the
possum and its adopted
habitat? What natural checks
and balances limit the growth of
possum populations? .

Live-trapping of possums in
the Orongorongo Valley in the
Rimutaka Forest Park seeks to
answer questions such as these
through a unique detailed record
of changes over 30 years. Three
times each year, Murray Efford
and colleagues set cage traps
throughout 15 ha of rata/rimu
and hard beech forest. Each
possum caught is ear-tagged and
released. Statistical analysis of
recaptures indicates how many
possums are present and what
their natural survival rate is.
Breeding rates are obtained from
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the proportion of females with a
joey in their pouch.

The research area has been off
limits to possum trappers for
many years. Possums have been
left to regulate their own
numbers. To many people’s
surprise, this is exactly what
they have done. Except for a
few short-lived ups and downs,

the local density of possums has
stayed near 8-10/ha (see graph 1).
Each year there is a predictable
summer increase (as autumn-
born young become
independent), followed by a
decline in winter (from natural
mortality). The major upswing
in 1971/72 can be related to a
particularly mild dry winter
and good fruit crop; conversely,
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Graph 1: Possum population density in the Orongorongo study site
(the dashed line is the long-term average)
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the crash in 1977 /78 coincided
with wet winter weather.
However, these events have no
cumulative effect because they
are counteracted by ‘density-
~dependent’ feedback processes.

The nature of these feedbacks
has great practical significance: .
when we attempt to hold

possum numbers down thereis

a natural self-regulatory
response that cannot be ignored.
When numbers are low, some
combination of decreased
mortality, increased breeding,
and increased dispersal

into the area causes a
predictable increase.

To pin down the mechanisms of
population regulation we must
measure changes in breeding or
mortality at extremes of high
and low density. This method
works poorly when the
population is more or less
constant. Researchers could
experimentally reduce the
population, but continuity is
critical to other aspects of the
Orongorongo study and
researchers are reluctant to
sacrifice it. For example,
detailed individual histories are
currently being used in genetic
studies to pin down the mating
system of Orongorongo
possums. The family tree of one

female caught this year can be
traced back through six
generations to her great-great-
great-great-grandmother first
trapped on the study site in
1966!

So our best window on how the
population works is to follow
large natural fluctuations
brought on by weather and
random events. One such
fluctuation is just passing
through the Orongorongo
system. For reasons not yet fully
understood, possums did very
well on the study area in 1995.
Body weights were unusually
high (see graph 2), and in mid-
1995 the population reached an
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Graph 2: Mean adult body weights of female possums in June of each year
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£ Graph 3: Percentage of adult females breeding each year.
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all- hme peak densﬁy,\ perhaps
40% above normal. Feedback
mechanisms then kicked in with
a vengeance: the breeding rate
recorded in 1996 was a mere
26% (see graph 3), the lowest
ever. Over _wmier,,'ZS%:qﬁ the

‘population disappeare'd (largely

natural mortahty) the greatest
loss since 1977. "

Winter disappeeranceha:&

previously been recognised as a

-dénsityire'gulaﬁng factor in
“possums, so the low survival -
rate in 1996 was not really a |
surprise to researchers. On the
other hand, the depi'es‘sion-_of
the breedmg rate was -
unexpected as usually almost aJl
‘adult females attempt to breed.
So why was 1996 so different?
The key appears to be female
body welghtg These were the
lowest in 30 years and averaged
just 2.06 kg. Although this was

‘only marginally less than the
‘usual Orongorongo range of 2.1

-24 kg, it appeared to be such
that most females were unable
to breed.

Murrayff)elieves.'that the 30
yeare- of data igdicate-_t-\hét th_e
population will recover. Failure
of-breedji!ig in one year has only
a short-term imp'acfbn the

: populatlon as most adults

survive for several years

Den51ty in 1997 will most hkely
fbe near the long—term ‘mean of

8.8 possums per hectare. Faced
- W1th less severe \compehhon,

fema]es will regain condition

= and ‘return to their usual

femndjty !

.

“The 1996 eveht has refocused
attention on natural year to year -
variation in undisturbed -

possum populatlons Wlﬂ'l the— "
exte:nﬂve datanow available, '

‘Murray and colleagues hope to

anaiyse the factors that drive

* variation in possum population
- dynamics as well as the

population’s response.

This work was ﬁm&ed l:-s.y the
Foundaﬁon for Research

Science and Technology

: Murray Efford is an eoafogist

with Landcare Research’s Ecosystems,x

~ South team based at Dunedin, and is
gathering data on possums for use in-
models qf papu!atwn reco'very foHowmg

cantrol
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