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Over recent months and years, numerous reports and submissions
have evaluated the suggestion that myxomatosis be re-introduced
for rabbit control in New Zealand. Unfortunately, many of
these papers make only a very limited use of the myxomatosis
story in Britain and Australia. Some are based on no more
than a handful of scientific papers, where the available
scientific literature is many times larger and more compre-
hensive. Others assume that because the New Zealand situation
is different from elsewhere (and it is), few if any predic-
tions. can be made on the likely effectiveness of myxomatosis.
Still others tend to be selective in translating the rather

complex overseas experience to New Zealand conditions.

This paper presents a synthesis of salient biological inform-
ation on the rabbit in its New Zealand environment, on the
disease virus, and on the flea which would need to be intro-
duced to transmit the virus in the rabbit population. From

a reading of more than 50 scientific papers (plus various
other published and unpublished articles and reports), and
from communications with several scientists directly involved
in rabbit research and animal health, the biological

constraints and projections of using myxomatosis are re-examined.



The Rabbit Flea (Spilopsyllus cuniculti)

The reviewed literature clearly supports the following

predictions:

1.k

once established, flea numbers per rabbit would range

from 1 or 2 to tens and possibly hundreds.

a 'flea-load' of about 20-50 fleas per rabbit would be
the expected minimum before an effective myxomatosis

outbreak could start.

virtually all rabbits in a local population would need
to be infested at or above the rinimum 20-50 before such
a myxomatosis outbreak could occur, except possibly at low

temperatures.

a flea life cycle of 30 days (range 21-50+) could be

- expected during the rabbit breeding season, but flea

population build-up would slow down with the approach
of hot dry weather, and it would effectively cease when
the rabbits' main breeding season closed as flea
reproduction is intimately linked to the hormonal

cycle of the pregnant doe.

while it has been observed that fleas from different
sources may differ in some characteristics (for example,
in high temperature tolerance), there have been no
attempts to select strains and to thereby afford |

New Zealand an intelligent choice.

~ the flea would not breed on any other animal except

the rabbit (there has been no proof of breeding on
hares), but small numbers could be expected on hares,
plus occasional fleas on cats (especially feral), on

ferrets, stoats and weasels,and rarely on man.



The

Virus (Myxoma)

The

2.2

2.6

2.7

reviewed literature makes it clear that:

the myxoma virus is host-specific to the rabbit with
only one reputed exception - in rare and isolated
instances, it has been diagnosed from hares which have
become reservoir hosts (but with high resistance)

following the myxomatosis crash in rabbit numbers.

the virus is transmitted by direct contact between
rabbits or with residual virus particles in the
habitat, or by mechanical transfer by the flea (that
is, the virus does not multiply within the flea but
adheres to the body surface as a contaminant) .

the virus in a new host rabbit does not become a source
of infection for some days (and therefore cannot be
immediately spread to other rabbits) and its ability

to infect decreases with time away from the host, so
that a minimum delay in transmission time between
rabbits is an advantage.

given a minimum delay in transmission time, only a
small percentage of fleas transferring between rabbits
are likely to be successful in transmitting the virus,
and therefore frequent flea transfers appear necessary
to promote a speedy myxomatosis outbreak.

the symptoms of myxomatosis include swelling and closure
of the eyes, swelling of ear bases and ano-genital

regions, body surface lesions and copious viral discharge.

although European rabbit populations without previous
exposure to the myxoma virus are highly susceptible,
the survivors and their subsequent generations are not
all equally susceptible to the virus.

susceptibility will vary with the hiStory of exposure
(rabbits surviving viral infection become immune), with
maternal immunity (the immune doe confers her immunity
on the litter up until they reach 1-2 months old) ,with
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ambient temperatures, with rabbit age and stress, and

with strain of virus. - .
!

2.8 there are many different strains of the virus; with
rabbit knockdown times ranging from 8 days to about 3
weeks, but virulent strains tend quickly to become less
virulent in the field (within one season), and in the
long term of several years, genetic resistance to a

particular strain may build up.

The Rabbit-Virus-Flea dynamics

The environment and population dynamics of the European
rabbit (Oryctolagus cuniculus (L)) - in New .Zealand are not only
variable from locality to locality, but they are different
from all other places where myxomatosis outbreaks have been
documented. Although extrapolation to the New Zealand
situation is therefore not easy, the available literature
does provide strong pointers to the likely limitations of

myxomatosis effectiveness in New Zealand as follows:

3al the failure of 29 releases of myxoma virus throughout
New Zealand in 1951-3 (without the flea)demonstrated that
potential virus vectors (New Zealand mosquitoes, sandflies
mites, and others) are ineffective in sustaining
myxomatosis, at least by themselves.

3.2 as fleas do not fly, and so do not travel long
distances, the popular image of a dramatic and wide-
spread outbreak of myxomatosis from a few releases
as happened in Australia where mosquitoes were primarily
responsible, cannot happen naturally in New Zealand
(unless rabbits reach plague densities and spread the

virus by direct contact).

to compensate for lack of flying insects, a New Zealand

(03]
.
w

outbreak comparable to the outbreaks in Britain and
Australia {although highly improbable because of patchy
rabbit distributions and abundance) could only be given a
chance by saturation releases of flea and of virus

throughout all rabbit country.



flea releases at 1%-2 kilometre centres across a grid
system would require a minimum time-lag of 3-4 years
for sufficient dispersal and increase in numbers to
effect a myxomatosis outbreak after the virus was
released.

Accepting that classic myxomatosis outbreaks are non-repeatable
on a vast scale for the New Zealand situation, where the

logistics of grid-releases could be prohibitive on account of

technology as well as costing, there still remain limitations
to myxomatosis effectiveness in local areas:

Dt

3.6

il

low rabbit numbers throughout much of New Zealand
would not favour a very significant local build up of
myxomatosis, and introduction of the myxoma virus
could even be counter-productive by collapsing in turn
the population of effective predators (including

feral cats, stoats, ferrets), so that rabbit numbers
rebounded and increased above present levels.

the localities with rabbit numbers more amenable to
myxomatosis manipulation include pockets of land in

the Taranaki Bight, in the Central Plateau, and in some
Hawkes Bay and Wairarapa areas, and notably in 14,000-
35,000 square kilometres of Marlborough, inland
Canterbury and Central Otago.

as the rabbit is an opportunistic breeder, the duration
of the rabbit breeding season is strongly related to
the availability of green pasture and varies markedly
between years in areas subject to limiting summer

drought, such as Marlborough and Central Otago.

with relatively cold winters (at least in Central Otago),
and spring-summer pasture production frequently limited
to 2-4 months, the rabbit flea in many years will at
best be able to complete 3-4 generations before rabbit
breeding drops off, and overseas evidence points to
failures in myxomatosis control in fore-shortened
seasons.
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3.1

3.12

3+13

3.14

on account of reduced flea numbers in most (if not all)
winters, plus the delay in myxomatosis outbreaks until
flea numbers have risen sufficiently, even a virus
outbreak year in Marlborough and Central Otago would
not prevent the impact of rabbit damage in spring

before myxomatosis took toll.

these projections imply that myxomatosis would be
least effective in the drought years when rabbit
increase and damage were at their worst, and that the
most vital control is the reduction (by means other
than the virus) of overwintering rabbit numbers to

limit their increase in spring.

throughout all rabbit-infested areas of New Zealand,
the flea could no doubt sustain a low level of
myxomatosis, if not achieve outbreaks, but such
marginal benefits of themselves scarcely justify intro-
duction of the virus, and in places the 'benefit' may

be negative (see section 3.5).

the virulence of the released virus strain will alsc
be quickly weakened in the field, such that with time
it will become less effective and within a few years

a gradual increase in rabbit numbers could be expected,

unless periodically manipulated by new virus strains.

given that the initial flea and virus releases were
in only some localities, the ultimate spread of the
virus throughout the rabbit population of New Zealand
could not be prevented, although in some habitats it
might not persist indefinitely.

given that current reports of some rabbits changing
from subterranean to surface dwelling or rock dwelling
behaviour were proven (no firm evidence has been
sighted by the author), the effect would almost
certainly be a further lessening of myxomatosis control
potential through reduced habitat suitability for

flea survival,especially in the immature stages.




Release Procedures

Procedural details are not appropriate to this report, but
should myxomatosis be re-introduced, several biological
considerations are noted:

4.1 only a controlled release procedure should be under-
taken, where scientific monitoring is an integral part
of observing the performance and of learning how to best
manage myxomatosis in New Zealand, for there are high
risks of immediate and permanent failure with uncon-
trolled (or illegal) releases (see for example
sections 2.7, 2.8).

4,2 flea populations should be well established in the
rabbit population before introduction of the virus to
obtain maximum initial effectiveness.

4.3 flea stocks will need to comply with strict quarantine
requirements and be from sources guaranteed free of
foot-and-mouth virus, a general precaution observed
for flea introductions to Australia (see also section
5.9

4.4 a single introduction of fleas (and multiplication in
New Zealand rabbit houses) is able to be better
monitored for quarantine requirements than would
multiple flea introductions were New Zealand to rely
on an Australian laboratory to rear and supply all
fleas for widespread releases.

4.5 the choice of virus strain (or strains) for release
is a matter of some debate, but given that maximum
initial effectiveness is the most critical objective,
a moderately virulent strain would achieve optimum
rates of flea transmission and rabbit kill and so
would appear more promising for the initial release
than highly virulent or weakly virulent strains.



4.6

if there was a need for subsequent virus releases in a
controlled boosting or other manipulation of myxomatosis
effectiveness, the choice of strain (or strains) would

be dependent on monitoring information (section 4.1).

Animal Health

Linkages between the rabbit, the rabbit flea, myxoma virus and

domestic or other animals are an inescapable responsibility

of any enquiry concerning the deliberate introduction of new

organisms into New Zealand. The reviewed literature

suggests that:

Sl

the host specificity of the rabbit flea and myxoma
virus give little direct cause for concern, except for
the capability of the flea to transfer occasionally

to other animals, though not to breed on them (section
1 +6)%

an indirect cause for concern and ultra-caution exists,
however, in an oblique relationship between the rabbit
and the foot-and-mouth virus, for this virus will not
only survive in rabbits but has remainedpathogenic to
cattle after more than one hundred transfers between

young rabbits during clinical studies.

although no reference has yet been located to implicate
rabbits as a carrier of foot-and-mouth virus in the
field, 28 percent of 540 foot-and-mouthoutbreaks were
unexplained in Britain in the period 1938-54 when
rabbit numbers were high and the rabbit flea was
present; and it is further known that non-hosts of
foot-and-mouth virus (for example, hedgehogs) can

transmit this virus to and from livestock.

the foot-and-mouth virus is absent from Australia and
therefore the Australian experience with rabbits is no

argument against their potential to become a carrier.




5.5 it follows that introduction of the rabbit flea into
New Zealand presents an extremely unlikely but highly
threatening possibility - without the flea in New Zealand,
any rabbit that became infected with foot-and-mouth
during an outbreak would almost certainly die within
the area of slaughtered livestock and become a
negligible risk as a carrier; in contrast, in the presence
of the flea, the foot-and-mouth virus could potentially
be flea-transmitted between rabbits to escape the
slaughtered area, and thereby to also escape all
further control efforts by eradication.

Clearly, a full evaluation should be made of the rabbit flea
as both a known carrier and as a potential carrier of

animal diseases in general.

CONCLUSIONS

This paper summarises the evidence of the reviewed literature
and cannot include details of the evidence itself, although

a selected bibliography is appended. The more important
conclusions are as follows:

6.1 the popular image and optimistic prediction of a
widespread massive collapse of current rabbit numbers
in New Zealand with the introduction of myxomatosis
is not supported by documented details of the intro-
ductions to Britain, Australia, Macquarie Island and
Terra del Fuego.

6.2 the biological requirements to achieve maximum
effectiveness in New Zealand by a programme of
saturation releases (sections 3.3, 3.4) and monitoring
(sections 4.1, 4.6) would therefore be much more
demanding in terms of time, manpower, equipment and
costing, so that myxomatosis cannot necessarily be
promoted as an option that would reduce current

fiscal expenditure in rabbit control.



6.3

10.

the immediate benefits of myxomatosis are in the future

(by at least 4-5 years to allow for flea culture and

establishment), and the initial successes will be short-

lived because rabbit numbers

a)

D)

c)

will rebound to at least

moderate densities during seasonal peaks,and

they will continue to vary sufficiently
between seasons and localities to require

additional control measures, and

they will probably remain a major problem
during drought years.

the longer-term benefits of some patchy but moderate

control of rabbit numbers by myxomatosis appear

difficult to justify (from a biological standpoint)

in view of:

a)

b)

c)

the need to sustain other rabbit-control
measures at a significant level to complement

myxomatosis

the marginal advantage of patchy and moderate
control at a cost of side-effects among non-
target animals, including domestic animals

and successful predators of the rabbit

the remote but highly significant agricultural
risk of setting up conditions for foot-and-

mouth virus to gain hold in New Zealand.

the European rabbit in New Zealand has the reputation

of being uniquely free of myxomatosis - could that

biological advantage allow it to become a more marketable

resource in the future?
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Appended Note

This discussion paper has evaluated the re-introduction of

myxomatosis from only a biological perspective. It has

not considered other important perspectives such as:

a)

b)

c)

d)

e)

f)

the economic costs and benefits of rabbit control
by myxomatosis.

strategies for rabbit control during the period of
flea establishment and myxomatosis re-introduction
(at least 4-5 years).

the social and employment implications of a successful
or unsuccessful establishment of myxomatosis.

the implications of myxomatosis for institutions
that are responsible for the control of rabbit numbers.

the implications of myxomatosis for a domestic rabbit
industry and for recreational hunting.

the implications of myxomatosis for future marketing
of New Zealand meats.
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