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Foundation Matters

Updates and notices for Foundation members and partners.

AGM Update

The AGM theme of 'looking back, looking forward' worked very well with a
retrospective Chairs address followed by an enlightening tale about thirty years of
reporting on rabbits, delivered by Prue Adams as the inaugural '‘Greg Mutze Oration'.
For more information, the Chairs Annual Report and Draft minutes of the meeting are

appended.

All past Chairs of the Foundation attended the AGM - we managed to get some
standing in the same place long enough for a photo.

At the AGM: John Radcliffe, Peter Allen, Tim Rogers, Peter Alexander & Wayne Meyer.
(In attendance but not photographed: Ed McAlister, Rob Morrison & Nicholas Newland.)

New Committee members
In positive signs for the future, we are pleased to welcome two new committee

members.

o Fiona Krawzcyk joined the Committee as a nominee from Foundation
Sponsor Haigh's Chocolates. Fiona is Marketing Manager with Haigh's and
her marketing acumen is already proving a valuable addition to the
Committee.

« Since the AGM, Craig Magnussen has been appointed to the Committee.
Craig is CEO of the Darling Downs-Moreton Rabbit Board and a member of
the Australian Rabbit Mangers Network. He brings considerable experience in
rabbit control and a broad perspective from his base in Warwick, Queensland.

For more information on all Committee members, see our website About Us.
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Fiona Krawzcyk and Craig Magnussen have been welcomed to the Committee.

Rabbit Control - 'How to' website update

After twelve months of review, research and consultation, we now have an updated
and expanded guide to Rabbit Control on the Foundation's website. It sets out how
to plan a rabbit control program and provides countless links to practical 'how to
manage rabbits' resources and advice from technical experts. See the

new Control pages here.

The structure of the updated webpages aligns with the pestSMART website and the
Glovebox Guide for rabbit control, both produced by the Centre for Invasive
Species Solutions (CISS). Content development was greatly assisted by technical
advice from Neil Devanny of the Victorian Rabbit Action Network (VRAN) and Brian
Cooke. As usual, Amy Cotton (Cotton Consulting) did a magnificent job with the
final layout, functionality and look.

Key Steps in Rabbit Control
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Easter Bilby's Friends - new children's book

A Memorandum of Understanding has been signed by Wakefield Press and
Rabbit-Free Australia to publish a children's book, with the intent that it be the first in
a series of stories about Easter Bilby's Friends - the native animals harmed by
rabbits. Each story will be set in a different region of Australia and introduce different
threatened species of plants and animals.

The books will explain the harm caused by rabbits and the need for their control, and
conclude with humans helping to address the problems. Information will also be
provided for parents to help them answer any questions their children may have. We
anticipate the first book being completed by Easter, 2024, thanks to author Kristin
Martin and illustrator Bianca Richardson.

Wayne Myer (Rabbit-Free Australia) and Michael Bollen (Wakefield Press) sign the Easter
Bilby's Friends MoU.
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Rabbit R&D Webinar

2022 saw the inaugural collaboration between Rabbit-Free Australia and CISS to
host an online update on the latest rabbit related research. It was a great success,
helping bridge the gap between research and practice, and we plan to make it
annual event.

We have some great speakers for the 2023 webinar, featuring:
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« Brian Cooke - 50 years of rabbit fleas and myxo

« Katherine Moseby - rabbit behaviour and interactions with predators
e Andreas Glanznig - the future of national rabbit research

e Wayne Meyer - building national rabbit communication networks

Rabbits cause social, economic and environmental harm.
Images: F Solly, Darling Downs-Moreton Rabbit Board, R Sinclair.

Australian Rabbit Managers Network

The national network, of up to three rabbit practitioners per State and the Australian
government, is facilitated by Rabbit-Free Australia in collaboration with the Centre for
Invasive Species Solutions and has now met several times.

At the last meeting snapshots of rabbit management in each State revealed a wide
diversity of approaches to fit local situations and highlighted that what may be 'best
practice' rabbit management varies considerably between major ecotypes and land-
uses. What works in cropping country doesn't necessarily work in extensive pastoral
land, conservation reserves, or in peri-urban locations.

The group will soon be trialling a discussion forum as a way to advance thinking on a
specific topic and engage rabbit practitioners from outside the Network. Watch this
space for news of how the trial goes and any plans to open up more discussion
forums.

Rabbit News & Views

Stories about and from Foundation members and partners.

World's longest running rabbit research site

Turretfield, an agriculture research centre in South Australia that was home to

Matilda - Australia’s first cloned sheep - is also home to the longest continually
monitored rabbit research site in the world.

Abridged, hard copy version. 4



Foundation for Rabbit-Free Australia

Newsletter Volume 37, February 2023

Foundation members, Ron Sinclair and David Peacock, have provided a personal
insight into the origins, operation and outcomes from the extraordinarily valuable site.
Their story is appended.

Ron also kindly donated a couple of folders of photos for our image library. They are
a fantastic resource and have already been to put use, with some featuring in the
updated Rabbit Control section of our website. Images are tremendously important in
communicating about rabbits and contributions to our catalogued library are always
welcomed.

The images below, courtesy of Ron, are of PIRSA staff and volunteers sniffing for
dead rabbits to analyse and determine if RHDV is present at the site. Talk about
'heads down'.

Hay Plains rabbit control

A well co-ordinated rabbit control program on the plains south east of Hay has
covered 240,000 hectares, ripping over 18,000 ha of warrens, involving 17
different properties. It has taken years for Local Land Services to plan and
implement the sequenced program of poisoning and ripping, but the results have
made it all worth-while with notable increases in pasture, regeneration of native
species, and increased carrying capacity for livestock.

For more information, their story is appended.

Recovering Warren
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Rabbit origins Blog

Foundation Patron, Brian Cooke, and rabbit historian, Bruce Munday, have
reflected on how recent genetic studies provide new insights into rabbit populations
around Australia - and how a knowledge of history helps to interpret the data. See
their Blog 'Genetics helps paint a picture. Rabbits across Australia’, here.

Understanding the origins and genetic make-up of rabbits may help explain regional
differences in resistance to bio-controls and will likely be important in predicting the
effectiveness of gene-drive technology if it is to ever be applied for rabbit control.

Barwon Park and Anlaby Estate were sites of early rabbit releases.
Images: Bruce Munday and State Library of SA.
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Book Review

While on the origins of rabbits, a couple of books to come across the Rabbit-Free
desk provide intriguing anecdotes about the early introductions and spread of rabbits
in Australia.

« Beyond the Fence by Margaret Kowald, the history of the 130 year old
Darling Downs-Moreton Rabbit Board, and so much more.

« Of Marsupials and Men by Alistair Paton, a fascinating history of Australia's
wildlife and those who shot, studied and saved it.

Snippets

Gene-drive for mice control.

In a global first, gene drive technology has been successfully applied to an invasive
mammal. In this case, the technology was used to induce infertility in female mice.
For more information, see here.

Rabbit control options - AgVic videos
Agriculture Victoria have released several new videos on rabbit control techniques,
including baiting, ripping and fumigation; available here.

Quolls in the Gammon Ranges

The resurgence of quolls in the Flinders and Gammon Ranges continues with some
new genetics added to the Gammons. See_here for more information. The
reintroduction of quolls rides on the back of major pest control programs (including
rabbit control).
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Celebrating 26 years of the SA Turretfield Rabbit Biocontrol Study
Ron Sinclair and David Peacock, 2022.

Sometime in mid-to late 1995, Rabbit Calicivirus Disease (RCD), later to be known as Rabbit
Haemorrhagic Disease (RHD) escaped off Wardang Island and rapidly spread across arid and semi-
arid South Australia. In October 1996, Governments proclaimed their respective Biological Control
Acts and began to systematically release RHD virus (RHDV) by injecting up to 20 wild caught rabbits
per site across the country. On 22" October 1996, the Chair of a local Animal and Plant Control
Board, Ms Penny Hopper, officially released the first rabbits injected with RHDV in SA. The rabbits
had been trapped from a population living in a small, hilly area of remnant peppermint gum
woodland on Turretfield Agricultural Research Centre, 50 km north of Adelaide.

At the time, there was no intention to initiate a research project based on this release, but out of
curiosity Ron Sinclair returned to the site 3 days later to find many dead rabbits, some of whom
were marked (had been injected) but also a few that were not marked. This suggested that the virus
had already spread and killed new rabbits. Over the next few days, many more freshly dead rabbits
were found and the need to understand this spectacular event initiated the world’s longest study of
viral biocontrols in free-ranging wild rabbits by PIRSA (Primary Industries and Regions, SA), working
independently and in partnership with Australian and overseas researchers and organisations. 22"
October 2022 marked 26 years of continuous monitoring of this somewhat isolated population of
rabbits to study the epidemiology (behaviour and impacts) of RHDV and myxomatosis.

Much of the field work involved a capture, mark, release program. Trapping trips took place at
approximately 8-10 week intervals and would usually last for 4 or 5 days depending on capture rates
and the weather. Cage traps were permanently located on about 15 rabbit warrens spread across
approximately 12 ha of the site. The traps were baited with chopped carrot when we wanted to
catch rabbits. Captured rabbits were weighed, sexed, reproductive status assessed, checked for
clinical signs of myxomatosis, and given a uniquely numbered ear-tag if not previously tagged. A
small blood sample was taken for laboratory testing to see if antibodies to myxomatosis or RHDV
were present, indicating survival from a challenge by one or both of these diseases. Rabbits were
released back into the warren at which they had been trapped.

Between trapping trips, we often visited the site to look for sign of virus activity indicated by seeing
rabbits showing signs of clinical myxo, or by finding or smelling dead rabbits and/or seeing meat ants
or blowflies moving in and out of burrows as they feasted on underground carcases. Confirmation of
the presence of RHDV via PCR (Polymerase Chain Reaction) testing required obtaining a tissue
sample (liver, heart, kidney or hind leg bones for marrow extraction) from a carcase.

During outbreaks of RHDV, we could easily sample carcases located on the surface, but because
many rabbits died underground, we had to spend a great deal of time sniffing burrows to locate
dead rabbits. With a crowbar and shovel, we dug (or hooked) out over 150 often very smelly,
maggoty rabbits just to get a small sample for PCR testing. Tissue samples also provided an
opportunity to obtain material for genetic studies on the rabbit population, in particular looking at
the rate at which the virus was evolving and the familial relationships between individuals and how
this might influence disease transmission.
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We have no estimate of the population size prior to the 1996 release of RHDV nor quantification of
the impact of rabbits on the local environment, but make the following observations.

e In 1996 there was significant rabbit grazing damage to the cereal crop bordering the site, no
young trees or shrubs present, and the ground surface was almost completely denuded of
vegetation. Much of the site looked like it had been cultivated with a scarifier, but it was rabbits
digging up and eating bulbs of onion grass (Romulea rosea).

e Post 1996, in parts of the site that were fenced off to exclude sheep, we saw regeneration of
Eucalypts, Golden Wattle (Acacia pycnantha) and Sheoak (Allocasuarina verticillata) and damage
to the cereal crop has been minimal.

e Today, even at the end of summer there is good ground cover of leaf litter, dry grass and
cryptogams, and some native and introduced grasses and herbs persist.

e |n September 1999, we had more than 300 rabbits alive and ear-tagged immediately prior an
outbreak of RHDV. During the outbreak we recorded 86 carcases of which only half were ear-
tagged suggesting that the population was likely to have been around 600 rabbits (possibly
about 50 rabbits/hectare).

e Rabbit damage across the site in 1999 seemed to be less than that seen at the time of the initial
virus release in 1996, suggesting that the population in 1996 might have been even higher than
in 1999.

PIRSA staff and volunteers sniffing for evidence of RHDV.

During the first 10 years of the study, RHDV outbreaks occurred in late winter or spring every second
year except in 2002 and 2003 when there was an outbreak in both years. In the intervening years we
only found 1 or 2 dead rabbits that tested PCR positive to RHDV in late winter/early spring despite
there being many susceptible rabbits (i.e. no antibodies to RHDV) present. Furthermore, in
subsequent trapping trips, a small number of rabbits had an increase in antibody levels indicating
recent exposure to RHDV. It seemed that virus transmission had failed.

From 2007 to 2015, things changed markedly with annual outbreaks in late winter/early spring
providing many samples from dead rabbits testing PCR positive. In 2016, things changed again. In
May of that year and in June the following year (i.e. late autumn/early winter), a small number of
dead rabbits were found and confirmed by PCR to have the ‘new’ RHDV2 variant.



After 2017, we are less certain if and when outbreaks occurred due to problems obtaining reagents
for PCR testing and less time spent on the site, but it seems the original variant (now called RHDV1)
has been replaced by RHDV2.

Work at the site has continued since Dave and | left PIRSA, with Matt Korcz, then Dr Kandarp Patel
taking over.

In June this year, Dave Peacock presented a poster at the 9" World Lagomorph Conference in France
showing some of the results from our Turretfield work and this attracted the attention of several
very prominent ecological geneticists from a range of European countries and institutions. Dave has
opened dialogue with these scientists and initiated collaboration with them which is likely to result
in several new projects looking at host/parasite interaction and evolution utilising the Turretfield
database that Dave originally created. This work will greatly increase our understanding of rabbit
pedigree genetics and individual survival, work critical to future work on potential additional agents
for the biocontrol of wild rabbits.

In brief, some highlights of the research at Turretfield demonstrating the value of such long-term
research in providing data to help understand how existing biocontrols impact recruitment of the
next generation, and its importance to modelling the likely effects of future biocontrol strategies:

Virus transmission:

e The discovery that flies in Australia (especially blowflies) were capable of transmitting RHDV via
oral and/or anal excretions (flyspots). A single flyspot administered orally was able to cause RHD
(Asgari et al. 1998).

e RHDV does not persist in the population between outbreaks, with a new strain imported each
time, most likely via flies. The rate of RHDV evolution recorded was around 4 times higher than
elsewhere in the world (Kovaliski et al. 2014, Schwensow et al. 2014).

Rabbit biology

o Afemale rabbit lived 7.6 years old at last capture, at that time the longest lifespan recorded for
a European rabbit in the wild (Peacock & Sinclair 2009). We now have another female at 9.5
years old, and our six oldest rabbits are female. Only 50% of young reach 3 months of age and
only 8% make it to 12 months.

e Astrengthened understanding of climate change impacts on rabbit range and abundance
achieved by accounting explicitly for potential synergisms between disease dynamics and
climate (Fordham et al. 2012).

e Provided insights into how environmental variation can influence disease-affected population
dynamics of rabbits by revealing the importance of seasonal matching between recruitment and
timing of disease introduction (Wells et al. 2015).

RHDV

e Evidence of the development of resistance in wild rabbits to RHDV (Elsworth et al. 2012).

e Evidence that the virulence of RHDV had not attenuated in Australia in the 18 years since its
release and that virus-laden rabbit carcasses are a likely source of virus transmission via flies
(Elsworth et al. 2014).

e RHD epizootics started to occur earlier, became more frequent and prolonged, and the age of
rabbits dying of RHD declined. Most rabbits are challenged by RHD in their year of birth, but
because age-specific mortality rates are low in young rabbits we hypothesised that their
survivors may be the source of recovery in rabbit populations across Australia (Mutze et al.
2014).
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RHDV2:

e Reported the first documented cases of wild rabbits immune to the original strain of RHDV being
infected with and/or succumbing to RHDV?2 infection (Peacock et al. 2017).

e Rabbit numbers were reduced by approximately 80% following the arrival of RHDV2 despite
above-average rainfall and pasture growth that favours rabbit population increase (Mutze et al.
2018).

e Evidence that RHDV2 can kill rabbits immune to the original RHDV, kills young rabbits, produces
outbreaks earlier in the year and changed the timing of myxomatosis outbreaks (Mutze et al.
unpublished).

Myxomatosis:

e Rabbits previously exposed to myxoma virus had 10% lower survival during RHDV outbreaks
than rabbits never exposed to either virus. The reverse was not true (Barnett et al. 2018)

e Contributed to the finding that the Myxoma virus had changed dramatically over the last 20
years, with increased virulence and differences in its clinical impact on rabbits (Kerr et al. 2019).

Genetics:

e Identified the evolution of genetic sites likely to be responsible for selection for resistance to
RHDV (Schwensow et al. 2016, 2017).

e Development of a large family tree from tissue collected in 2013 & 2014 showed:

o that more kittens survived if they were from a big warren to a mother with myxo
antibodies but age at an RHD outbreak was more important for survival than was the
mother’s antibodies to RHDV.

o that young males often disperse into close neighbouring warrens.

o evidence of more than one male siring kittens from a single litter! (lannella 2018)

e Contributed DNA data for a genetics study of rabbits around Australia which found six genetic
clusters possibly from multiple introduction events (lannella et al. 2019). Additional work found
a possible genetic factor that may partly explain the east/west divide in effectiveness of RHDV1
and RHDV2 (lannella manuscript under review).

e Identified candidate genes for RHDV resistance that have evolved under natural conditions, and
over a time span that would not have been feasible in an experimental setting (Schwensow et al.
2020).
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Southeast Hay Rabbit Management Program

In 2015 independent rabbit control in the area southeast of Hay transitioned to a co-ordinated and
strategic program spanning 240,000 hectares of saltbush plains, sandhills and prior stream
environments. A total of 18,337 hectares has been ripped since the project’s inception.

The area is environmentally significant for the presence of White cypress pine communities and the
critically endangered Plains Wanderer bird that nests on the ground. Rabbits have established
themselves easily in the soft digging sandy soils, with large warrens being the predominant harbour.

(B

Suzie Holbery & a typical warren, before ripping.

In New South Wales, Local Land Services is the frontline agricultural agency responsible for delivery
of vertebrate pest control programs and compliance with biosecurity legislation. The enormity of the
rabbit problem across the identified area became a resourcing issue for staff to effectively conduct
pest inspections across such a vast area. Riverina Local Land Services decided upon aerial survey as
an effective and efficient method to capture baseline data on the presence and density of rabbit
warrens across the landscape.

The aerial survey conducted over 2 years (2015-2016) used a helicopter fitted with 4K HD cameras
mounted to the skids on both sides to film transect spaced 500 m apart. Two observers were
onboard to verbalise the presence and density of rabbit warrens, which was georeferenced
simultaneously. The landscape with open, short vegetation and flat plains was well suited to this
surveying technique.

With a detailed map from survey data, strategic planning began to determine the priority areas for
deep ripping of rabbit warrens. Fortunately, funding was available at the time to support follow-up
activities post the RHDV-K5 (Calicivirus) release. This provided an opportunity to deep rip large
areas.

Some of the challenges for project delivery have been working around animal husbandry and
management schedules given our requirement for 1080 poison baiting pre-ripping. Aboriginal
cultural heritage site assessments have been conducted in line with NSW legislation and
departmental procedures. The most common sites found in the area are scar trees and camp sites,
fortunately they can easily be avoided during ripping operations. We work closely with the local
aboriginal community groups and land councils to ensure we respect the landscape and its cultural
heritage whilst also meeting valuable environmental outcomes.

A
BT

Bilbies Not Bunnies



The warrens can be hundreds of meters in diameter with burrows to a depth of two metres.

Machinery contracted for ripping operations must meet defined criteria including 1m length tines
spaced no more than 0.5 m apart. The machinery type to be used is determined by the predominant
landscape, for example on sandhills with numerous stumps from early settlement a bulldozer on
tracks is preferred, compared to open prior streams where a loader can effectively do the task.

All 17 priority holdings have participated in the program. Landholders have been supported with
$480K of funding from the Australian and NSW Governments. Landholders have co-contributed an
additional $271K. Machinery hourly rates varied from $150 to $280 per hour depending on machine
type.

The number of hectares that can be achieved with machine hours is highly variable depending on
the machine used and the landscape type.

The results have exceeded expectations with notable increases in pasture, regeneration of native
species, and increased carrying capacity for livestock. Landholders have been able to see the return
on their investment and now routinely implement rabbit control as part of their ongoing property
management.

covering Warren

Areas once pocked with warrens are now covered with vegetation. (Images: Riverina Local Land Services).

By Suzie Holbery, November 2022
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