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A Lethal Prescription For Possums

yanide paste is widely

used by possum
hunters for harvesting fur
(possum skins). However, it
can be detected by possums as
it produces hydrogen cyanide
gas (HCN) which some people
say smells strongly of burnt
almonds. The result of this is
that in some forest areas
where cyanide has been used
to poison possums over
several years, up to 60% of the
possums have become
cyanide-shy and are
consequently now very
difficult to poison.

Cyanide has several
advantages over other poisons
for killing possums. It is
generally considered humane,
its action is extremely rapid
and poisoned animals can be
recovered for counting,
autopsy, or fur
harvesting. Further,
cyanide is readily
detoxified and does
not accumulate in

the environment
or persist in
poisoned

carcases. It
poses little
if any
secondary
hazard to
scavenging
dogs or

other non-target species. It is
also available to most people
prepared to sit an
examination to obtain a
licence for its use.

Because of the advantages of
cyanide for possum control
and to attempt to alleviate
some of the problems, Bruce
Warburton, Charlie Eason
and Geoff Wright of Landcare
Research, Lincoln have been
working with Feral Control
Ltd of Auckland, to develop a
new cyanide product where
the cyanide is contained
within a coated tablet. Initial
trials proved frustrating as
the hydrogen cyanide (HCN)
molecule is small and
extremely difficult to contain.
However, progress has been
made over the last 12 months
with the use of
improved coating
materials that are
capable of
reducing

HCN emissions
to near - below the detection
capability of Landcare
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Research’s toxicology gas
- chromatographs.

Having solved the problem of
how to seal in HCN, the team is
now addressing the problem of
getting the possums to eat the
tablet. A range of bait materials
‘to accompany the tablet are
being examined. A coarse but
palatable texture sufficient to |
disguise the tablet:should
ensure possums eat the mixture.
Trials to date seem promising
showing that the product has
the potential to significantly
improve the effectiveness and
efficiency of ground-based

possum control.

| B i heamount(.}fmoney

; heihg'spenr'bn prsoih
.management and research is
mcreasmg, but how can we he
sure thatitis bemg spent most
effechvely" Where does one:
/80 to get an overview of
possum: research in 3%
‘New Zealand'? The best place

“to. start is w1th the 1995 Annual - %

Report of the Natlonal Scle:nce
Sfrategy Comnuttee (NSSC)

for the Control of PosSu.ms and Ji

'Ehls committee,

establlshed in1992 and

] reportmg dn.'ectly to the
Hon. Simon Upton, Mxmster
- for Research, Scxence and
Technol‘ogy", plays an.
1mportant role in coorchnatmg
possum/ bovme Tb researchm

This research is funded by the Animal Health Board.

Bruce Warburton works
on a wide range of
techniques and strategies
for the improved control of
possums and wallabies.

He is in Landcare:
Research’s Integrated Pest
Management Team based at
Lincoln, ~

: New Zealand Ithas rnembers :
% from ma]or fundmg agencles
e and end-users of*research

(Ammal Health Board
Department of Conservah.on,

-AGMARDT M!mstry ok
Agrxculture Foundahon for
I~ Research, Scrence& RIS

- Technology, Local Govemment

Authontles, Federated. Farmers)
~and from the research iy
_ cornmum‘ry (n,ommated by the |
___er11stry for Research Scrence & ol
' Technology apd the Royal
2 ‘éoc_lety _O.f New Ze_al_a.n_c,lJ.

are to @) develop a nah.onal

: science strategy for research on
7 _the control of possums and
* bovine Tb; (ii) i_de_:nhfy and

fa P

Charlie Eason and Geoff Wright both work in the field of
toxitology and are in Landcare Research’s Pest Control
Technology Team based at Lincoln.

' provxde adv;ce to ﬁmdmg

. _’-_-agencxes on pnonfy areas. for :
: -research and where there are-
20 gaps, (111) coordmate research
- and research fundmg, (1v)

U -prov1de advice to the l\/l,u-uster
| for Research Science &
'Technology, and (v): provxde
 specific proposals to m]ect

urgency mto the research

. programme for possm:n/ Tb
_controi R R T X

: Déyélqpmg__mé rational

s_ci-'é:rlce s&ategy and

D e it s ideritify'ing’gaps- and -
~ The com.lmttee s main funchons | priorities in- research are .

- largely done through NSSC

workshops that review the -
‘state-of- t_he_art m_var:ous

* research areas and identify: -
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'ne\_a\'.r priority research topics.
By bringing together people
‘invelved directly in possum
management, those affected by
the possum problem, and those
involved in possum research,
the workshops are ensured of a
strong focus on pracucal
research q_ues__ttons Recently
there have been workshops on
"Possums as Conservation
Pests’, ‘Biological Control of
'Possums’ ‘Improving
Conventional Control’, and
‘Ferréts as Vectors of Th'.

In the Annual Report of the
NSSC possums/Tb, you can

 find information on the amount

of funding for possum
research in each of seven key:
research areas, who provid‘es :
the fundmg, and where the
research dollars are spent.

About $13 nuﬂ;on_was spent on

po_s_éur_n r_eseafc}_i in 1994-95,-.
with about half of this coming

. ftom the Government’s Public
- Good Science Fund,

The database 'c-urrenﬂy lists
103 research projec'ts'-,' each

with a short dtescription of its

aims and the details for
contachng the pro;ect leader.

Wlth all this research 'gOhlg_Qn,

‘the NSSC is concerned that the
information gets out to people
and agencies involved in .. s

~ possum management So in

the report there is a
comprehenswe blbhography

 of 176 scientific papers,

; conference presentanons, and
contract reports produced i in
the prewous year. The NSSC
‘also maintains close contact -

with the National Possum

~ Control Agencies ﬁho-éré
- responsible for coordinating -

In-vitro Fertilisation for Possums!

I n-vitro fertilisation (IVF)

or “test-tube” fertilization
allows infertile people to have
babies, enables couples who are
in danger of passing on an
inherited genetic disease to have
healthy offspring, and may
eliminate a genetic mutation in
one generation. IVF is also used
widely in farming to improve
the blood lines and productivity
of domestic animals. So if IVF is
normally used to enhance
reproduction, why is Andy

Glazier and his colleagues
applying IVF technology to

_possums, a species whose

natural reproduction has helped
to make it a pest? The answer
lies in the programme that is
working on developing
biological control of fertility for
possums (e.g., a contraceptive
vaccine): a successful IVF system
can be used to assess various
methods for blocking possum
reproduction.

Possums, like humans, only

* possum control programmes.
The research described in this .

fourth edition of H_e Korero' :
Paihama - Possum Research
News covers a wide range of
topics’ reiatmg to priorities
identified by the NSSC
Possums/Tb whose ultimate

: goal is the elimination of
__possums and féra,:lf wild

animal populations'as
reservoirs of Tb.

Phil Coinan,._Téa‘m Leader,
‘Bovine TB, Landcare Research,
Pa]me.rsfon North

’*Amn'abie frmu Possum and Bomne

Tubercilosis Control Natiornal Scwnce
- Strategy Comnittee,

¢/~ Royal Society of New Zeﬁland

PO Box 598, Weﬂmgion

produce a single egg in a
natural cycle, so currently
research is focusing on methods
for stimulating female possums
to produce large numbers of
eggs “on demand”. Females are
treated with hormones to mimic
natural ovulation and methods
of growing eggs in culture (to
produce mature eggs at the
right stage for fertilisation) are
being developed. Already

Andy and his colleagues can

collect sperm from possums and
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store it by freezing, in much the

same way as human and cattle -

semen are stored. However,
they are still researching ways
of culturing possum sperm to
maturity (which they are not at
ejaculation). At present they
can only do this by artificially
inseminating females and later
retrieving mature sperfn from
theiruteri. Once mature sperm
and eggs have been
successfully cultured, the team
can proceed to define the best.
combination of culture
medium, supplements,
temperature and other
conditions for successful
“test-tube” fertilisation.

IVF is considerably more
complex than just mixing
sperm and eggs in a test tube.
The end product of successful
IVEF is (nearly) always a baby,
but the steps along the way are
intricate and fraught with
problems. It is now 17 years
since the first human IVF baby
was born, but there is still a
limited understanding of the
basic mechanisms involved in
fertilisation and the optimum
conditions for success. Even
less is known about possum
reproducﬁve biology, so it will
be 5-10 years before “test-tube
Joeys” are produced. Then

methods of preventing

fertilisation can be tested and
the biological control of
possums through
contraception will become a
practical reality.

IVF research could also assist
captive breeding of
endangered marsupials in
Australia. IVF research on
possums is undertaken jointly
between Landcare Research
and the University of
Newcastle - two members of
the Cooperative

Research Centre for the
Conservation & Management
of Marsupials.

This research is funded by the
Cooperative Research Centre
for the Conservation &
Management of Marsupials,
MATF Policy and the
Foundation for Research,
Science and Technology.

Andy Glazier is a reproductive
physiologist who until recently
worked on IVF in humans. He is
currently working on gamete (egg
and sperm) biology and developing
IVF systems for possums as part of
Landcare Research’s Bovine Th

Team at Lincoln.
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Possums vs Deer: Which is Worse at Waihaha ?

R ecently, the impacts of
possum and deer on

native forest in the Waihaha

catchment, west of Lake Taupo,

were compared by Wayne
Fraser, Graham Nugent, and
Peter Sweetapple. Within a
25-km? area of rimu/totara/
broadleaf forest, the team
compared possum and deer
den'sities, what they ate,
where they got it from, and
how much of each food
species was available. The
goal of this research is to
determine how much animal
densities would need to be
reduced by to achieve specific
conservation goals.

MAIN FINDINGS

Densities of deer (c. 6/km?)
and possums (c. 300/km?) in
the Waihaha catchment were
moderate. Both animals ate
about 100 plant species but did
not really compete for food.
Main foods for possums were
the leaves of Hall’s totara,

Deer

kamabhi, and toro - mostly
obtained from the canopy.
The main foods for deer were
fallen leaves of broadleaf,

- lancewood and

2% kamahi, and
LY
WYYy~ grasses.
W
B Possums ate only
c:-'“ ;_'}3 about 3.3% of the
f & 2.4 tonnes/ha of
y e :
i f’,} e foliage produced

%
N

annually, while deer ate just
1.1%. However, deer ate
about 10% of all foliage -

(0.2 tonnes/ha) that grew
within their reach. Deer
consumption often exceeded

100% of browse-tier
production for some
preferred tree species such as
broadleaf, because they also
fed on fallen leaves. In
contrast, possums consumed
only about 10% of total
annual production for each of
their three main foods totara,
kamabhi, and toro

(see graph).

Few seedlings of deer-
preferred species

(e'lg., broadleaf) ever reached
more than 5 cm in height,

%, Whereas taller seedlings are

common for some of the
possum-preferred

species not eaten by
s deer (eg., Hall’s
totara). As the
graphs indicate, it
appears broadleaf can
regenerate only when deer
numbers are very low,
whereas Hall's totara
seedlings can survive without
possum control.

Total production and possum use

Annual leaf production (kg/ha) and use of some of the most common species at Waihaha.
For deer, the data is for the browse tier alone.

Possums
Mahoe b
Lancewood =
Marbleleaf s =
BI’;;::Z:: = U;e Production
Horopito | Frodoesion. ] |
Toro |4 = 1
Hall's totara |—— = ;
Miro :
Tat\.n\u'heo\'mrhe.o-:1 1 :
2 Browse-tier production and deer use %50 50
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Relative possum density

Relative deer density

Mean seedling heights and animal densities for different locations within the study area for (a) Hall’s totara and possum density,

showing that although mature Hall’s totara foliage is a preferred possum food, seedlings can survive at relatively high possum

densities, and (b) broadleaf and deer density, with broadleaf being a preferred food species for deer and seedlings are unable to survive

even at relatively low animal densities.

IMPLICATIONS

Neither possums nor deer
threaten total deforestation in
Waihaha. Overall, deer had
greater impact on the plants
they could browse than
possums had on the forestas a
whole. Hence deer had most
impact on regeneration.
Possums threatened some
species not eaten by deer

(e.g. totara), so controlling only
possums may provide long-
term protection to only those
species not also eaten by deer.
Controlling only deer will
protect more species, but only if
deer numbers are reduced to
very low levels and kept there.-
Total forest protection will
require both deer and possum
control.

In winter 1994, the entire
Waihaha catchment was
aerially poisoned. Possum

- numbers within the study area

were reduced by 93% and deer
numbers by about 60%. We

_ predict that in future Hall’s

totara canopies will improve
but regeneration patterns for
broadleaf will not change.
Continued research will prove
whether our hyp_othoses'are

right or wrong.

The study was jointly funded
by the Department of
C'onset_'vation and the

Foundation for Research,
Science and Technology.

Wayne Fraser, Graham Nugent and Peter Sweetapple work mainly on the

impacts, management and control of possums and deer and are all in the Ecological

Impacts Team based at Lincoln.
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The World’s Oldest Possum

hile aging a large

number of
possums from
throughout New
Zealand recently Lisa
Street found one
animal that was 17
years old - a new
longevity record for
wild possums. The
oldest possum
recorded
previously
was
about
12-13 years old.

The study which involves
ageing over 2600 possums is
part of a project looking at what
parasites and diseases possums
have. About 200 possums have
been sampled from each of 14
different sites throughout New
Zealand. All these possums are
being aged so that the -
prevalence of infection with age
can be determined. Ultimately
this information will help us
assess what effect existing
parasites and diseases are
having on possum populations,
and the potential effects of
introducing new pathogens for
- possum control.

Possums can be aged by looking
at their teeth. They have rings
which develop annually in their
teeth, similar to growth rings in
tree trunks. A substance called
cementum builds up in the teeth
each year, and gives the
appearance of rings. The first

growth ring develops during the
winter months
when the
possum is 1 to
z22%z22 1!/, yearsold.
Each year

another layer of
cementum
develops adding
another ring to
the tooth.

The aging
method begins
with removing the
second and third
molars from the jaw of a
dead possum. A molar is
soaked in a decalcifying
agent which softens the
tooth so it can easily be cut.
About 10 to 15 sections are cut

from each tooth, using a -
freezing microtome. Each
section is about 20 um thick,
which is about the thickness of a
human hair. The tooth sections
are then dyed so the rings can
be seen, examined under a
microscope, and counted to
establish the age of the possum.

Lisa Street is involved with
research on possum ecology. Sheisa
researcher in the Bovine Tbh team
based at Landcare Research’s Massey
site, Palmerston North.

A tooth section from a seven year-old possum caught near Palmerston North.
It has six incremental rings indicating it has been through six winters since
leaving its mother’s pouch and was in the process of laying down a seventh ring.
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Long-term Trends in Possum
Population Life Histories

A nimals introduced
into new environments

often undergo a rapid increase
in numbers until their food
consumption exceeds supply.
Widespread starvation typically
follows and numbers tumble
until the population reaches
some equilibrium with the food
available, although the
population may vary from year
to year depending on seasonal
food abundance.

Landcare Research staff Jim
Coleman and Malcolm Thomas
in conjunction with former New
Zealand Forest Service colleague
Les Pracy, have collected

50 years of data on such a cycle
of establishment, increase and
decline of possums in Haurangi
Forest Park, Wellington.
Understanding the causes,
frequency and magnitude of
fluctuations in unmanaged
populations of possums will
improve our understanding of
both the long-term
consequences of possum
browsing on native plants and
animals, and of the factors
limiting population recovery
following possum control.

Possums arrived in Haurangi
Forest Park in the 1920’s, and
their numbers and biology have
been documented from trap line
samples collected first in 1945.
In 1965, four additional trap
lines were established in the

same area and since then these
lines have been set for 3 fine
nights each year. Each trapped
sample comprises about 100
possums all of which are
autopsied. The possum’s sex,
reproductive status, breeding
success and physical condition
are scored and some teeth are
taken for aging later.

Jim and Malcolm found that -
possum numbers rose from zero
at colonisation to a peak of
between 24 and 30/ha in about
25 years. The population then
declined just as rapidly to
4-6/ha by the mid 1960’s. This

~ was followed by minor irregular

post-peak fluctuations around a
more or less stable population
equilibrium (see graph). A
population crash in 1977
following a particularly wet
autumn period and a failure of
forest fruiting, resulted in a 65%

100
80—

60—

40 ‘

Catch per 100 traps

20" - A
Liberations™

0

decline in numbers from the
previous year. Numbers have
risen since.

Possum life history data
gathered over the 1965-1994
period show a similar pattern
with body weight, condition
and breeding success staying
generally stable between 1965

- and 1976 and declining sharply
in 1977. Body weight,

condition and breeding success
returned to near pre-1977
levels after the population
crash, presumably in respbnse
to greater per capita
availability of food.

This study indicates that even
in long-established post-peak
populations of possums,
numbers can fluctuate
significantly from year to year
because of abnormally severe
weather or a lack of food. Such

fluctuations show that possum

Declining

Period of adjustment

1900 1920 1940

[ |
1960 1980

Possum trap catch for three nights from the original trap lines set periodically since 1945 in the
Haurangi Forest Park.  Possunt numbers in the earlier years would have been greater than trap
catch indicated as trap lines were then saturated with possums.
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populations respond quickly to
increases in food availability.
Control operations mimic
natural fluctuations and
populations always rebound
after control. However, even at
the low densities which follow
normal control, possums will
continue to put some local
native food species at risk.
Where possible, pest managers
should conduct possum
operations immediately
following natural declines in
possum populations, as these
are likely to reduce numbers to

exceptionally low levels and

provide for a longer period of
relief before browsing again
becomes unacceptable.

This project is supported by the
Foundation for Research,

Science and Technology.

Jim Coleman works on management

strategies for possum control and on aspects of

possum ecology relevant to the epidemiology
of bovine tuberculosis. He is the leader of
Landcare Research's Integrated Pest
Management Team based at Lincoln.

Conference Report:

Malcolm Thomas works on new
technologies for possum control, including
testing new foxins, baits and delivery
systems. He is in Landcare Research’s Pest
Control Technology Tean based at Lincoln.

The 8th Australasian Wildlife Management Society (AWMS)
Conference December, 4-7 1995

Last years’ annual AWMS conference was convened in December in Christchurch at the University of
Canterbury Law School. It was attended by 172 delegates from New Zealand and Australia and was the
second AWMS conference to be held in Christchurch since the organisations inception in 1988.

This year the symposia sessions covered the very topical ‘Rabbit Calicivirus Disease (RCD) and
biocontrol’, ‘Indigenous people and wildlife management’ and ‘Wildlife Management for Species
Diversity’. There were also some open sessions where speakers addressed a range of topics from

‘Possums vs deer: Which is worse?’, ‘Persistence of 1080 in water’, through to ‘Artificial brood reduction
as a conservation management tool for Yellow-Eyed penguins’. The RCD symposia was coordinated by
Morgan Williams (MAF Policy) and he gave an up-to-date look at the escape of RCD in Australia and its
spread. The Keynote addresses were by Drs John Craig on ‘Pest control: winning battles and losing the
war’ and by Tony Sinclair on ‘Is conservation meeting its objectives?” In all, 53 presentations were given
over the 4 days and a fine conference dinner at the University club was enjoyed by all.

Abstracts were distributed to delegates and copies are available for $20 from:

Dr T Montague,

Landcare Research,

PO Box 69, Lincoln.
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AUSTRALASIAN

WILDLIFE
MANAGEMENT

SOCIETY

The ninth annual scientific meeting of Austrasian Wil_dlife-Mariagement
Society (AWMS) will be held at the University of Canberra on :
December 3,4, 5, 1996. All scientists, managers and others with an

_interest in wildlife management are invited to attend and contribute toa
great conference. We hope it will be as interesting and enjoyable as last

December’s conference in Christchurch. Planning has already started,
and a detailed announc'ement“wﬂ_l be h\'duded in the r_iex_t

<. AWMS newsletter

So put the dates in your diary and start thinking about what you may
contribute and how you will get to Canberra. Make a special point of

. telling your colleagues about it and talking them into coming as'well.

The conference organiser is Jim Horne, so contact Jim about the -

conference if you wish to talk over a few ideas.

Jim’s telephone number, till Jime 28, is (06) 241 3343 and
email (Hone@qer‘g.caribefra.edu.a’u or jim-hone@dwe.csiro.au).

Tasman Forestry Ltd. supports the
Possum Biocontrol Research Project.

Contacts and Addresses

Researchers whose articles appear in this issue of He Korero Paithama - Possum Research News can be
contacted at the following addresses:

Jim Coleman Peter Sweetapple Phil Cowan

Charles Eason Malcolm Thomas Lisa Street

Wayne Fraser Bruce Warburton

Andy Glazier Geoff Wright Manaaki Whenua

Graham Nugent Landcare Research
Private Bag 11052

Manaaki Whenua - Landcare Research Palmerston North

PO Box 69, Lincoln : ph: +64 6 356-7154

ph: +64 33256700 fax: +64 3 325 2418 fax: +64 6 355-9230
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Welcome To:

- Mark chkstrom who joined Landcare Research as our second post-doctoral toxicologist in
Pebruar}c 1996. Mark comes from the USA and has completed a degree in Biological Science, aMsSc
in Wildlife Bmlogy, a degree in Vetermary Medicine at Washington State University and recently A
PhD in Toxicology at the University of Illinois. He has worked in veterinary practice and held research
positions i in veterinary toxicology, natural toxms immunology, infectious diseases and wildlife nutrition ~
~and been employed as an Ecologlca} Toxrcologlst with the US Enx*lronmental Protection Agency in
Denver, Colorado )
Mark’s background in Vetermary medtcme and w1ld11fe biology artd the ﬂex1b1hty he has shown in
oA applied toxicology makes him-well placed to. consohdate and extend Landcare Research’s skills in pest
control technology and environmental /wildlife toxicology. He will be developing improved -
mammalian pest control techniques, assessing animal behaviour, humaneness and the sub-lethal effects
of pesticides on'animals and be involv ed in the development of biomarkers in w:ldhfe to 51gna1
“enyironmental contamination. ' :

Richard Ba:ker is a biometrician who joins the Integrated Pest Management Team at meoin Aithough'
attached to the IPM team he will be servicing the biometrical needs of other groups within Landcare’
Research. Richard has recently completed a PhD.at Massev Umvermty on mark- -recapture models.

Prior to his PhD he 'spent three years as a wildlife blometrlman at the Patuxent Wlldltfe Research Center
in the USA, and four years asa Ftsh and Game Officer based in Wanganul

~ Aaron _McG_linchy joins the Integrated P-e_st-'Managem'ent Team at Llincolri,_afterf spending three years with
the Rabbit and Land Management Programme at Alexandra. Aaron i a decision support specialist who:
also offers skills trt_biometttics-aﬁd_d-ata_:ana]yéis. He will be'ass'i's__tjng'jn the dev_eloprnent of decision’
support tools for pest management, and helping with data analyses throughout Landcare as required.
He holds a B.For.Sc. degree from Canterbury and a Diploma in Wildlife Management from Otago.

‘Martin Cox has joined the Bovine Tb Team at Dunedin, working for six months with Murray Efford on a
new version of the Geoposs spatlalwsu:nulatton model to optimize possum control policies. Martin's skills
‘and experience in Pascal pr ogrammmg dre being used to add new functions to the Geoposs program,
particularly the. flexible simulation of possum control. Martin has degrees in surveying and

computer science. He has held a range of techmcal positions in surveymg and computmg for:

business and research. by e -

_Amella Pascoe recently completed an. MSC on ferret and rabbit ecology at Otago Umvel sity and is now

| using. those skills;in the Bovine Tb team providing techmcai support for a wide range of possum and "
ferret projects relatmg to. Th management and possum btocontrol She has-a keen interest in
conservatlon biology and research o

- Warmck Baldwin completed a BSc Honotrs at Vlctona Umversﬁy in 1993 and since then has w0rked
on a number of contracts with Landcare Research quanhfymg forest végetation, surveying possum
browse, looking at Heiracium invasion, and surveying deer and possum densities by pellet counting.
In September he joined the Bovine Tb team at Massey providing techmca] assistance for Dave Ramsey
and the large scale fleld trial of sterlhsatlort npossyms) :

Gran_t Smith worked With s.eals, ferrets, ar_td mutton b‘irds while-cempletmg a Diploma in Wildlife:
_ Managementat Otago University. He'is now part of the Bovine Tb teamat Massey for the next year.
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A Selection of Recent Possum-Related Publications
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