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versatility enables foxes to hunt prey species to extinction provided they can access

alternative food sources.

2.1 .2. Introduction o/ the fox
Foxes were introduced from Britain for hunting with hounds as early as 1855 '

A.lthoug} there seem to have been several introductions the first known feral

populations established in Victoria in the early l870s There were further

iranslocations from those populations but foxes also spread rapidly oftheir own accord

and by 1893 they had attained sufficient pest status to attract bounties in some areas of

thal State.

2.1.3. Spread over Australia
Foxes were apparently well established on the coorong of South Australia by 1888

although it is not certain whether they had dispersed naturally from Victoria or

whethir there had been additional introductions to South Australia. In any case they

had reached the western Australian border by 1911 and Geraldton on the west coast

some 400 km north ofPerth by 1925. They were reported in the south west Kimberley

by the late 1930s. ln eastem Australia foxes had moved north into New South wales

by the 1890s and reached Queensland by the first decade ofthis century'

It has been suggested that their spread in many areas followed closely on that ofthe

rabbit. Certainly rabbits are a major food item in Australia as well as in their native

Europe. Today foxes are well established and abundant wherever there are substantial

rabbii populations but they are also common in some areas devoid ofrabbits such as

the arid Pilbara coast of WA

2.2. Fox imPacts
2.2.1. Loss of native fauna
Australia has the world's worst history of mammal extinction in the last two hundred

years. We have lost l8 mammal species Many more that used to occur on the

mainland, often across the continent, are now restricted to off-shore islands or survive

as endangered species in tiny fragnlents of their former ranges. There have also been

serious declines in other classes, notably ground dwelling birds and even some reptiles

such as larger plthons which prey on nalive mammals. The scale offauna losses, not to

ment;on th; ecological processes they used to drive, are only now becoming apparent.

Several hypotheses have been put forward to explain this disastrous record'

Undoubtedly many interacling factors have played a part but there is increasing

evidence that implicates foxes as one ofthe most important ofthese factors. For

example:

The launa has remained substantially intact in many areas fiee offoxes. These include

the wet/dry tropics and oflshore islands, including Tasmania where there are feral cats

and most of the other disturbers that are often suggested as causes of fauna decline.

lndeed many more mammals that were once widespread on the mainland would be

extinct if they had not survived on islands fiee offoxes

Many species are recovering in the shelter of fox control. Examples are Woylies

@rush-tailed Be.;!ongs) Befiongia penicillata, Numbats Myrmecobius fctscialus and
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introduced to Australia) or poisoning ofrabbit populations. AI these events remove
imponant food sources and the subsequent declines in fox population often involve
distressing events such as starvation. Even where human actions such as these
indirectly cause suffering to foxes, it is unlikely that concern for fox welfare would
alter the actions. Only eradication offoxes could prevent the continual recurrence of
distress from adverse environmental factors. Permanent population reduction would
reduce proportionally the number of animals that suffer in these cbcumstances.

3.2. Control by man
In all parts of Australia where there are foxes people catch or kill them as pests, for
their pelts, for "sport" or (to a very limited extent) for research. The methods vary
widely in their effectiveness and humaneness. The worst circumstances occur when
people use iniumane methods that are unnecessary (Eg hunting with hounds) or
ineffective @g steel-jawed traps to control populations). Scientists in the CRC account
for a considerable proportion ofthe foxes taken for research but the VBC does not
take foxes for any other purposes although CALM and Agriculture Western Australia
(AgWA) in WA and the Department of Agriculture in NSW have operational fox
control programs. Saunders et al. (1995) discuss the effectiveness and humaneness of
various methods used to catch or kill foxes. Brieflv thev include:

3.2.1 . Traps
Many trap types have been used to catch foxes but steel-jawed traps have probably
been the most common. Thankfully, they are little-used now because they are
inhumane, costly, time-consuming and inefficient.

Victor Soft-catch traps have been widely used in NSW and WA in fox research
including \lBC projects on fox ecology. Ir is imperative that they do not injure foxes;
they are used to catch the animals alive so that radio collars can be fitted before
release, or for other work requiring healthy, live foxes. Their use by VBC scientists has
been sanctioned by respeclive Animal Experimental Ethics Comrnittees. They would
not be effective for fox control except very locally.

3.2.2. Ridingwilh hourds and olher forms of dog-hunting
There are hunt clubs in many parts of Australia. Their objectives are "sport" and this
form of hunting is not useful as a fox control measure nor can it be regarded as a
humane way to kill foxes.

3 .2.3 . Shooting - pest control and pelt trade
Foxes are shot in most farming areas of Australia. Prolessional shooters seeking fox
pelts usually use high porvered rifles r'"'ith telescopic s;ghts. They are very experienced
and they can not afford to lose wounded fores. Their operation is probably quite
hun:ane The industry is substar: l ia l  and up io 500,000 pel ts per year have been
exported from Australia However professional hunters han'est a sustainable resource.
Reduction of fox numbers would be disadvantageous and their activilies can not be
regarded as a useful fox control method \rBC research staffdo on occasion shoot
loxes to obtain samples. In all cases experienced marksmen using high-powered rifles
do the shoot ins.
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Cyanide is not used as a control method for foxes because there are problems ofuser

safety, the risk to non-target species, bait distribution and manufacture (salts rapidly

;:;;;;;"ti" volatile hfdrogen cvanide in the presence of moisture; baits used to

;;;;iJ-;; p"p"lations enclos-e powdered cyanide salt in brinte wax capsules that are

coated with an appetising attractant).

3.2.7 . Poison. Strychnine
Strychnine was once commonly used in rural communities for controlling pest

""i"Ui"t", including foxes Death usually occurs within an-hour of the onset of

rr.ti".t U"i ft is r*egarded as a very inhumanetoxin and there is a 1991

;il";;;";'fio,i u *orking group of the National consultarive comminee on

anirJ w"fur" that its sale in AGralia be banned lt would not be an effective

*Joa fo, U.oud acre control of foxes because of the difficulty of preventing- -

;;t;";G of non-target species and because it would probably not be acceptable to the

public

4. TEE LAW AND RESOURCE ALLOCATION

4.1. Foxes as PesB
4.1 .l . Federai Legislation and resource allocafion'

fi" fnaung"r"a 5pecies protection Act l99l administered by the Australian Nature

;;;t-;;,i;" Agencv (ANCA) lists fox predation as a "Kev-Ttueatening Process"'

Accordingly ANtn' tras a statutory obligation to prepare a Threat Abatement Plan

iieil-*f;irl will provide a National framework for controlling the impact of foxes on

iirr*t"*a species. ANCA will have responsibility for its implementation on

Co*.on*"uttt lands Responsibility fo; implementation on State and Territory lands

;ilf ;J. with the State and Territory Governments A draft TAP for public comment

is nearly readY lor Publication

,A-NCA through its Invasive Species (formerly Feral Pests) Program' allocates mo-ney

to the States and other organisations ior the development and implementation offeral

Dest control. l'hat program contributes substantial funding to both the \lBC

l;;';;;;;" proeruri and the \BC Ecologv Program for work on loxes

The Bureau ofRural Resources has also allocaled funds to lox management and in

lgg5madeasignif icantcontr ibutiontofoxcontrolaltheNational levelbypublishing
a fox control manual (Saunders el al l995)

4 |.2 State Legislation
The for is regarded as a Pesl species in all mainland States although Departments of

gsi.;l,"." i]d fu*",, do noi alloca're as nruch resource to its control as they do to

*inv ottr", vefiebrates such as rabbits, dingoes, pigs or goats This probably reflects

it " ,i.* that the fox is of less economic significance than other pest species. In some

Siut", (Qu."nrtund, South Australia, Victoria' Westem Australia) there are slatutory

"Uitg^ti-t to control foxes, but lhey are seldom enforced The fox was deleted from

the ist of Declared Noxious Animals in New South Wales because of the

uckno*ledged difficulty in enforcing legislation requiring control'
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including the Australian and New Zealand Federation of Animal Societies (ANZFAS)
and the Australian Conservation Foundation (ACF).

While these Panels meet formally with the Board only once per year, Members are
encouraged to and frequently do liaise with the Director and other members ofthe
\iBC on any matters which are ofinterest or concern to them. It is expected that they
will inform their respective organisations ofthe activities ofthe VBC and convey the
views of their members to the VBC.

4.2.4. Public Review
Before the release ofany biologically-vectored immuno-contraceptive to the
environment there is a statutory requirement for scrutiny and approval by the Genetic
Manipulation Advisory Committee (GMAC). It is standard practice lor proposals
submitted to GMAC to be released for oublic comment.

5. HOW WILL THE NEW WAY WORK
5.1. The concept
Immuno-contraception would prevent reproduction by inducing an immunological
response by an animal to proteins involved in fertilisation or implantation, thus
preventing pregnancy. By targeting species-specific proteins to elicit the
immunological response the system can be made species-specific in its effect. This witl
make it environmentally safe to other organisms. The proteins could be delivered either
in baits or by infection ofthe target species by genetically modified organisms such as
viruses or bacteria that would express the genes encoding the proteins. The infeaious
agents could be non-transmissible and delivered in baits or host specific contagious
organisms that will spread naturally through the target population. The latter would be
ideal because bait delivered systems require repeat distribution ofbaits so that
economic factors would severely limit the extent ofthe area covered.

5.2. Physical elfect on individuals
Immunological activity is a natural daily process which causes no pain or distress. A
bait delivered protein would therefor not cause any discomfort to an arumal that ate a
bait - in fact it would get a palatable morsel to eat!

Delivery by geneticalJy modified organisms could affect the infected fox if the vecror
induces pathological symptoms. The ideal would be to use a readily (perhaps sex-ually)
transmitled but benign vector. At presenl the \{BC has not identified possible
candidate vectors for foxes. Until potential candidates are identified and their
pathological effects are investigated it is not possible to speculate on the distress that
mal be endured by foxes infected b;,vector organisms. Ifa potential vector is
identified, these aspects rviil be reviewed.

5.3. The effect on socialfacton
Inmruno-contraception would prevent either fertilisation or implantation. It would not
interfere with gamete production or gonad function. It is therefor fundamentally
differer{t to sterilisation induced by chemical or physical interference with the gonads.
Hornronal interlerence rvould be limited to processes associated with pregnancy and
lactation. Therefor it is probable that there would be no influence on social activity like
establishment ofhome ranges, den sites or interaction with mates. It is not knorvn what
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6.2 Captive foxes
The successful development of immuno-contraceptive methods for controlling fox
populations has necessitated the establishment ofa captive fox colony for
immunological trials and lertility testing. The colony has been maintained for five years
at the CSIRO Division of Wildlife & Ecology site, Canbena. Housing arrangements
were inspected and approved by the Division's Animal Experimentation Ethics
Committee at the outset of the project and amual renewal of AEEC permits are
subject to repeat inspections by the committee.

The animal facilities manager is a qualffied vet. He oversees day to day operations,
deals with animal health issues and supervises the two officers responsible for the care
and management ofthe colony. The latter are also trained in procedure for collecting
blood samples from the animals. Blood samples are obtained routinely for assaying
hormonal and other biochemical compounds. When necessary the foxes are euthanased
by established veterinary procedures.

The colony holds about 120 foxes ofeach sex. Each fox has a subcutaneous, electronic
identification tag. Cages include logs for climbing, viewing and sunning, as well as
sheltered breeding boxes. Comfort is important because the research requires that the
foxes breed in the cages. The animals are hetd as pairs, one pair per cage, for
approximately l0 months ofthe year. Surplus foxes are held in large outdoor
enclosures which approximate the size ofa tennis court. The loxes are fed a varied diet
of wet and dry commercial dog food supplemented weekly with fresh meat. They have
water ad lib. All animals are vaccinated against the comrnon canid diseases, and
regularly dosed against heart worm.Natural mortality within the colony is very low.

6.3.  Ecological  Studies
Ecological studies invoke many techniques. Some such as the monitoring offox
aclivity by tracks left on sand-pads are non-intrusive. Others involve some temporary
or light intrusion. Eg spot-lighting. Radio-telemetry is a standard technique useful for a
r ariety of studies. Radio transmitters are built into collars and fined round the foxes
necks. The collars must be comfortable so as to not interfere with the normal activities
ofthe collared foxes. Radio{racking ofwild animals is now a well established
procedure used world-rride, often for n')anagement of criticalll, endangered species.
The initial capture may be traunatic but subsequent tracking is carried out remotely
Some studies may require killing offores Issues associated with capture or killing are
described in Sections I 2.1. and 6.1. AJI projects involving wild loxes are subject to
appror.al of A-nimal Erperimentation Ethics Commitlees irrespeclive of the level of
intru s ion.

] .  ITIPLE}ILITA]- iON OF T}IE NE\\ ' ] \ IETHODS
The development ofan effective bait-delitered immuno-contraceptive method for fox
control will require the follou,ing steps.

Demonstrate oral bait immuno-sterilisation.
Field trial immuno-sterilisation by bait.
Determine the level of sterility required to reduce populations.
Determine the effect of sterilisation on behaviour.
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Shooting can be humane but is not usually effective because professional shooters
want to harvest a sustainable resource and landholders usually shoot opportunistically
to protect local values. In these circumstances reinvasion is rapid. Fumigating dens
may be humane but it requires a lot of time to locate dens and is probably of little value
as a long-term or broad-acre method. There are no known fox-specific pathogens that
would be effective control agents.

Poison, then is the last remaining conventionai option. Of the th-ree toxins most often
used, there are severe problems with the operator safety, manufacture, distribution and
non-target risks ofthe most humane, cyanide. Strychnine has many ofthe same
problems, particularly the risk to non-target species and is, in any case, considered so
inhumane that a responsible non-govemment organisation has recommended that its
sale in Australia be banned.

In many areas poisoning with 1080 is the most widely used control method. In
Westem Australia it is used for control over very large areas, with the advantages that
accrue to welfare, efficacy and economics from that. However the unique levels of
tolerance to 1080 in that area facilitate operations at a scale that would probably be
impractical elsewhere. It is not clear how much pain is suffered by foxes that are dieing
from 1080 poisoning; it may be relatively humane. However it would be preferable too
have a control method that could be certain to cause little or no distress.

The short to medium-term goal ofthe VBC for foxes is to develop a bait delivered
immuno-contraceptive that will be capable of reducing a fox population suffciently to
significantly improve protection of domestic animals and allow native prey species to
recover. Because the system wiil prevent reproduction by stimulating an immune
response to gametes it will not affect hormonal effects except those associated with
pregnancy and lactation. In this way it will differ significantly from sterilisation by
disrupting or destroying gonads. Thus immuno-contraception is litely to have little if
any effect on social activity oftreated foxes and it will not cause any discomfort or
pain. Because it will be species-specific and non-roxic it will be safe to handle and
benign in the environment. AJthough it isn't expected to be effective in small areas
where immigration and emigration will swamp the effect it will be safe to apply baits
over large areas in all parts of Australia from aircraft.

The long term ideal is to use a self-disseminating inmuno-contraceptive system that
will persist in wild fox populations with minimal need for reintroduction. Ideally the
vector will be transmissible (perhaps senrally transmitted) and benign in so far as
disease sl,mptonrs are concemed. However suitable vectors may be dificult to locate If
a candidate is discovered. the animal welfare implications should be examined q'hen
details of its pathological effects are knorvn.
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