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Supporting External AEC Members:
A Murdoch University & Perth Zoo Initiative

Erich von Dietze"? Carolyn Ashton' and Pamela SmitH

Murdoch University?Adjunct, Centre for Applied Ethics, Curtin Universiterth Zoo

Abstract
External (C & D) Aimal Ethics Committee (AEC)members are diverse
and there are only a small number on any AEC. Providing this group with
support and professional development relevant to the work of an AEC can
be complex and time consuming. Conference attendance is one option,
but only mets the needs of some individuals and can be expensive. In
addition, C & D members are volunteers and are often busy in their wider
lives, which can make it difficult for them to allocate sufficient time for
travel and conference attendance. Generalbstr@ and D members do
not have a scientific background and some hadeatedthat they feel
isolated or unsure whether the questions they have regarding research

proposals are similar to those of other C & D members.

The

confidentiality of AECs and thdiversity of issues different committees
address can add to this sense of isolation. This can leave C & D members
uncertain about the value of attending training, conferences and the like.
In recognition of their reported sense of isolation, Murdochvélsity
Ethics Office allocated some resources and joined together with Perth Zoo
to offer targeted support and development for C & D members in an
integrated approach. We invited all C & D members in Perth to attend
sessions focused on their needs arglirements, where theyere not

only given input but alsbadthe ability to set the agenda both for the day
and for future sessions. This presentation will describe what we initiated
and evaluate its impact based on feedback from attendees.

The idea

Animal Ethics Committees AECs) are
aware of the need to support and
provide training for their members.
This includes categoryC & D
members At the same time, there is

! TheAustralian code of pratice for the care
and use of animals for scientific purposes
(7th edition 2004), section 2.2.2 defines the
C&D categories as follows:

Category Ca person with demonstrable
commitment to, and established experience in,
furthering the welfare of animals, wlis not
employed by or otherwise associated with the
institution, and who is not involved in the care

and use of animals for scientific purposes.
Veterinarians with specific animal welfare
interest and experience may meet the
requirements of this Categoryhile not
representing an animal welfare organisation,
the person should, where possible, be selected
on the basis of active membership of, and
nomination by, such an organisation;

Category Da person who is both independent
of the institution and whbas never been
involved in the use of animals in scientific or
teaching activities, either in their employment
or beyond their undegraduate education.
Category D members should be viewed by the
wider community as bringing a completely
independent view tthe AEC, and must not fit
the requirements of any other Category.



often a tension expressed as wanting
to retain the integrity of th&€ & D
voice by not professionalising it
through ovettraining.  Traditionally
our AEC has endeavoured to fund at
least one C or D member attendeach
ANZCCART conference. In recent
times this has become increasingly
difficult to achieve. Feedback suggest
that membersare sometimes reluctant
or unable to travel due to thewider
personalcommitments,at other times
members that have not previously
attended an ANZCCART conference
have beenunsure of the value of a
conference. However, members
agreed that traing and development
are important elements of their
contribution toan AEC.

Conference attendance is typically an
expensive mechanism for providing
training and the outcomes are not
always wholly focused on the needs of
C & D members. Yet, conference
atendance provides many benefits,
including the ability to mix with
similar members from a wide variety
of AECs to share stories and learn
from each othés experiences.

Our issue was providing training that at
least emulated the benefits of a
conferene without the demands of
time and travel on members.
Discussion among several local ethics
offices had identified this as a common
issue.

Based on feedbacland suggestions
from our AEC members, in 2007 we
decided to host a focuse@ & D
member trainingevent. Theinitial
idea was to emulate some of the
networking and input that can be
attained through a good conference
without the necessity for travahd in a

compact format To achieve thisve
decided to provide an event that would
be open to allC & D members in
Perth. This would also have the impact
of achieving sufficient numbers to
make the event worthwhile and to
ensure strong networking. We were
aware from the outset that, if
successful, this event could commit us
to running future similar eves. One
reflection from the program which
developed is that our intention of
providing training was not entirely
what the members were seeking; their
vision seemed to be more in the
direction of a mechanism which
facilitated support and networking.

To date this event has run in 2007 and
again in 2008. We heapthat it will
continue to run at least once each year.

Budget

Total outlay for each event was
relatively minimal. We spent less than
one registration  travel &
accommodation packagefor an
ANZCCART conferencenot including
the value of the staff time for the
preparatorywork. We were able to
keep the budget low due to the
generosity of the institutions involved
who donated ifhouse services, room
hire and the like.

Planning

From the outst it was important that
this be seen as a community member
driven event. We needed to learn more
precisely what their agendas were and
then find ways of focusing the session
around those ideas. Foremost we
intended to provide opportunity for
them to ineract with each other.

C & D members were approached
through their committee secretariats
and askedto identify whether they



would value an opportunity to meet
together and if sevhen and how they
would like an event to run and what
format they would ke®. All those who
respondd to the invitationindicated
that they would prefer a combined
event for C and D members, rather
than separate sessions. Their
suggested topics angreferences for
time and day were collated andhe
events were run bagd on this
feedback.

The decision to host the session
collaboratively with another institution
was made to spread the organisational
work load, toensure a minimum level
of participation to convey a wider
perspective for and recognition of the
event and to @firm the importance
external members hold for every
institutiondbds AEC.

What better venue is there than Perth
Zoo? Landscaped gardens, ample
parking, easily accessible and of
course, close proximity to animals that
most of us (even on AECs) do not bav
regular exposure to. With zoos
forming part of the scientific
community, it also gave an opportunity
for consideration of some of the unique
challenges their AECs meet.

All C & D AEC members in Perth
were invited to the events.

2 The approach was: If you are a Category C
or D member of an AEC in Perth, we would
like to invite you to a gathering of your peers.
You may not be as isolated as you sometimes
feel.

The event may include a formal presentation,
discussion forums and social networkinthis
will be your functio® how can we make it
successful for you?

Program

Both the 207 and 2008 sessions ran
for approximately 3 hours, followed by
a leisurely lunch. They included a
small number of brief (205 minute)
formal presentations and considerable
opportunity for both small and large
group discussions. At the 2007 event
membes were also treated to a behind
the scenes look at Zoo life, while in
2008 extended opportunity for
networking and conversing with others
was provided (more information about
the content of each event is provided in
Addendum 1). In each instance the
d a yptogram was sufficiently flexible
that individuals were able to raise
issues or questions and contribas
from their experiengceand know that
these could be incorporated into the
dayods d i sThases who ohads
attended relevant conferences were
strongly encouraged toattend and
share their learning with oth& & D
members.

In broadterms, the 200#vent resulted

in members raising theguestions and
concerns, while the 2008 event
attempted to elaborat&m more detail

on these topics and identiffnow
community membersould work with
their institutions to resolve issues of
specific concern to them. One or two
members had expected us, as the
organisers, to take on their issues and
resolve themi either with specific
AECs or more generically, howew
our vision was to provide a platform
for C & D members to share through
networking and to be able to define
and articulate a way forward that might
have wider relevance to all institutions.



Attendanceand feedback

There are approximately 12 AECs in
Western Australia. All 12 committees
supported the events by encouraging
attendance; all 12 of the committees
were represented between the two
events, with 11 of the committees
represented at each event. The overall
number of C & D members represented
on these committees is not known to
us. However, a reasonable
guesstimate, given that a small number
of C & D members (we estimate 4) sit
on more than one committee and that
some committees have two or more
members for each category, is that
there are beteen 207 35 C & D
members in Western Australia.

Each of the sessions was attended by
18 members. Nine members were able
to attend in both years, thus making a
total attendance of 27 individuals over
the two years the sessions have been
run. In each ofthe years of the
program there has been a strong mix of
individuals with varying lengths of
service on their respective AECs. This
can be summarized as:

Length of overall service on AEC

Overd4 | 2-4 Under 2

years | years years
2007 47% 24% 29%
2008 44% 37% 19%

The fact that 50% of the members who
attended the 2007 event returned for
the 2008 event gave a considerable
sense of continuity to the events and to
the themes discussed.

All who attended reported that they

enjoyed the sessions and received
value for their timenput. We have
received a great deal of encouragement
to continue supporting the members in
this way. Indeed, it was several of the
members who asked for this concept to
be presented to a wider audience.

Specific Issues

The discusions at the 2007 event
raised numerous issyasany of which
were not unexpected The benefit
however, was thatC & D members
were raising them within the context of
a relatively local network of peers and
were encouraged to think together
about solutios which they could take
back to their AECsDiscussionstarted
with an examination of the rolé & D
members have on an AEC, and
eventually broadened into the wider
requirements for beingr becoming an
effective Cor D member.

E Role: Participants soudh to
enhance their understanding of
the role of C & D members and
resources available to them.
Questionsincluded the likely
consequences if a C or D
member cannot support a
proposal and how thisould be
balanced against any sense of
pressure to approve. Many
expressed tension between the
need to get through full
meeting agendas and the desire
to see more time allocated for
wider ethicaldiscussions of the
concepts underpiming the
work of an AEC. Some sought
to identify ways of ahancing

feedback  about project
concerns raised during a
meeting  Broader questions

emerged about the respective
roles ofC & D members. For
instance, to what extent is the



community
of representing community
valuesor to what extent is it
about bringingan ndependent
perso® s v from whs wider
community? Can D members
ever become C membelsy

virtue of their experience

AEC meeting arangements:
Practical limitations for
members were explored, for
instance some asked fomore
flexibility with the scheluling
of meetingsfor their AEC i
would holding meetingson
eveningsor weekendsenhance
wider community participation?
The question of sitting fees was
raised- to what degree would a
sitting fee encourag€ & D
membership? How much
would members feel
compromised or experience
conflicts of intere? If so, are
thereother optionsvhich could
be explored such asstate
governmentfunding for these
roles?

Sharing: There were
suggestions about improving
the overall effectiveness of

AECs, for examplecreating a
central WA repository of
general SOPsA need for clear
lay language is a perennial
issue. Some suggested that
benchmarks should be set, and
ot her s
to refuse to consider
applications without a clearly
understandable explatnan.
Discussion suggested that often
when  researchers  provide
diagrams or chartsclarity of
communication is enhanced.

encouraged

E

E

their

me mber 60 € Promdt assessmentA variety

of project oriented questions
wereheard including
1 How do youassess how
many animals are
enoughor too many
T What is effective
assessmenbf pain in
laboratory animal®
1 Can otherwise healthy
animals be retired rather
than euthaaed at the
end of a proje& (The
firat retirement home

option)
1 Is there value for
members in watching

some of theprotocols
the AEC have approved
or even experiernieg an

animal euthanasta

1 Are A E C &udficiently
aware of welfare during
transport and extremes
of weather |
particulaty where sub
contracors are
involved?

1 Are institutional
Research Committse
valuabk and howdo (or
should) theyimpact on
the work of an AEC

Investigator competency:
The challenges associated with
lay people assessing
investigator competency was
identified.

AECOG s
Recognition: Members
expressed concerns about how

their work is valued and
promoted in a wider
framework In order to

encourage more success in
recruiting C & D members it

was suggested that the public
benefit of community service
such as AEC participation



should be promoted to
business/corporations.It was
further suggestd that
institutions and funding bodies
should more openly recognise
the role of the AEC and the
costs involved when processing
grants.

This summarises quite a diverse list of
issues. It demonstrated to us that the
community members who participated

were very committed to their roles and

aware of the consequences and
influence of their AEC participation.

For the 2008 eventthe four most
strongly identified issues raised at the
2007 meeting were chosen for a further
in-depth teasing out of the undiéng
factors. It was hoped that this might
lead to elucidation of suitable ways to
address or resolve them. The
important point to underline is that
these are the issues members
themselves have raised and are seeking
to resolve

Members were separateinto small
groups with each one being given a
specific topic to commence with,
although they were not prevented from
addressing all of the topics. The four
topics provided were:

1. Enhancinday language

2. Standardisation of SOPs.
3. Meeting format
4. Training.

What we discovered was somewhat
surprising; our understanding of these
topics was not necessarily the same as
that of the community members. An
expansion of each topic is available if
requested. However, it is worth
focusing on a few highlights:

Efforts by institutions to ensure
the provision by researchers of
explanations for  scientific
terms and acronyms may not

sol ve t he 6l ay
requirement for many
members. They expressed a

view that they really require a
greater understanding of the
wider scientific concepts used
to justify the value of the

proposal and what the results
could contribute to the current
research picture. At the same
time they clearly did not want
to professionalise their role to
the extent of becoming fully

scientifically literate.

A passionately expressed desire
for more training for members,
turned out to be more closely
related to the quality of the
initial induction training
provided at the time of their
appointment, rather than the
need for additional ongoing
training opportunities, beyond
that already offered.

Many members expressed
value in the approach where
researchers are invited to a
meeting to speak to or address
concerns about their
application. They felt this to be
a mechanism for enhancing
comprehasion rather than a
form of &6l obbyingo.

Some expressed disappoint
ment that the bodies who may
be able to support AECs in a
more centrally ceordinated



manner and help eliminate
duplication of effort, such as
ANZCCART, were not taking
up this task, at kst in ways
evident to the C & D members.

Members were asked to identify
specific practical steps which could be
taken to help make progress on the
issues they had identified these
included:

1 Inviting the Chair and / or
Animal Ethics Officer of each
institution to a future sessipn

1 All those who attendedvould
undertaketo present summaries
of the event to their AEC
meetings

1 Scheduling at least one broad
issue for discussion at each
AEC meeting

1 Enhancing cooperation between
institutions and the AECs, e.g
through sharing SOPs

T Provision of mo r
sceneso tour s
institutions

T Enabl ing Omi ni 6
meetings or summary
presentations from each
conference

1 Being wupdated on current

investigations and concerns of
animal etheists

1 Finding ways of considering
omock?©o AEC
gain better insights into how
eachC & D member addresses

issues and translates their
decision making
i Presentations from selected

researchers directed specifically
towardsC & D members

1 Presentations from experienced
C and D members

1 Continuation of future events
such as these

1C

appl

1 Findng an effective central
mechanism for the distribution

and coeordination of
information, policies, results
and outcomes.

1 Enhancing feedback from
researbers about the results of
guestions raised (e.g. as
conditions) and issues

highlighted by the AEC. They
felt that learning more about
researchersbo
inform  ongoing  decision
making

Feedback
Members who attended gave both
formal and infomal feedback

The overall feedback indicates that all
who attended felt the sessions to be
worthwhile, and the structure and
timing to be appropriate to their needs.
somgywpdddike fodhave nmpee frequent
segstons.An gncayraging aspect of the
feedbak is thatall membersxpressed
thgiNipteniton tRaftend similar events
in the future indeed many returned for
the 2008 event. Highlights included
ARSeeing how ot hier
t he variationo,
common i ssueso,
Dé o, ALIi stening
Vi ewso. Whi | e
qor&sigetrapl)é ANg thf\t oWwas most
constructive and what was least useful
(the same session received both views),
the major focus of feedback was the
opportunity for members to network
and share heir experiences in a
positive manner.

There was strong support for a
community me mber 0s
form of an email listor 6 Face
interactive space. However, as with
many such ideas, this raises a fresh

respons

iMeetin
t o
opinio

many

f or
book©d



range of practical considerations such
as:

1 Who will be responsible for
managinghis list?

1 Are there any specific privacy
consequences surrounding this
proposal?

1 How will the list be maintained
and kept and updedi?

1 Who has access to the list?

! How can wdimit the
forwarding of either the list
membership or list contertb
others?

1 What formal significance ight
discussions onthe list or
subsequent network potentially
be viewed asaking?

1 Are there disadvantages for
member s who do

These issues have not yet been
resohed. However, it gives us plenty
to work on and we trust some valuable
feedback to the ANZCCART

community, about how to deepen the
connections and strengthen the
networks between these valuable
members.

The input from the workshops, in
addition to the amments of those who
were unable to attend, needs to be
acknowledged. Without  their
enthusiasm, this venture would have

been less successful, and the outcomes

less clear. We hope that the ideas
generated by AEC community

members will continue to provide

challenges and improvements well into
the future.

"Editors  Footnote: ANZCCART
maintains an anonymous email list for
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Category C & D members.
Membership of this list is limited to
Category C & D members (we reserve
the right to verify membership with
your AEC Chair or Secretariat). All
emails are distributed to members only
using the BCC (Blind Carbon Copy)
protocol to ensure members
anonymity. Further information can be
obtained by sending an email to
ANZCCART at
ANZCCART@adelaide.edu.au.

Addendum 1
Session Outlines:

2007
Z00 Special Event _

n I:Dtﬁical eﬂjegtibng: %f?ort presentation

|l nsi ght s from a
Short presentation followed by
brainstorming of ideas from attendees.
Small group discussion of topics from
the previous presentation

Members discuss small group topics:
open forum

Where to from here: open forum

2008

Icebreaker/networking

Update on monitoring of released Zoo
animal: short presentation

Conference summaries 2008: short

presentation on ANZCCART and
AAWS conferences 2@
Small group discussion of 4 hot topics

Members discuss solutions and way

forward for hot topics: open forum
Where to from here: open foréim

Chai

r 6



Animal Ethics and Animal Welfare of Virtual Fencing

D.L. Swain®
2CSIRO Livestock Industries, JM Rendel lomhtory, Ibis Avenue, North Rockhampton, QLD, 4701.
P Current address and contact detdilsntre for Environmental Management, CQUniversity Australia,
North Rockhampton, QLD, 4701.

Abstract

Monitoring animal behaviour and movement using gloppositioning systems (GPS) has
provided opportunities for automated animal contr8li nce t h e, wark id both®e 0 6 s
United States and Australia has been developing virtual fencing application using GPBydata.
monitoring the location and moventeof cattle CSIRO have developed a welfare friendly virtual
fencing system. However, the ultimate control via associative learning relies on the cattle
experiencing some level of discomfor¥Work has shown that the stress response of cattle that
experience the electrical stimulation associated with the control algorithm is similar to the levels
of stress cattle experience during normal routine handling through yards.

Virtual fencing relies on detailed monitoring information of both the movement kmeiraand
location of individual cattle.These data have been shown to provide valuable information on the
behavioural status of individual animal®8y monitoring changes in behavioural patterns it is
possible to determine and predict when cattle are expmng stress associated with sickness,
lack of feed or general disruption to their environmemiflonitoring background stress and
discomfort provides a positive welfare benefit as golduct to the virtual fencing application.

Whilst it has been paible to successfully control groups of up to forty cattle for several tays
long-term commercial success of virtual fencing will rely on extending the deployments.
Currently, longerterm control is limited by battery powerWelfare friendly virtualfencing is

very power inefficienandattempts to extend battery life monitor location and switch off the GPS
when the cattle are some distance from the virtual fence linis. unclear how successful this
approach will finally be and theeduced rate o&PS positioning maintroduce uncertainty that
couldcompromise the welfare status of the virtual fencing.

Introduction with natural behaviours and tendes
rather than trying to force animals to
The use of pain to control animals has behave in a predefined manr{@&@randin
been implicit in humarn animal relations 1998; Pethericlet al. 2009) However,
since early domestication.Direct pain within agricultural production systems
and theassociated fear response have that need to manage animal movement
enabled societies to manage there will inevitably some level of stress
domesticated livestockBishopHurley caused by herdg and containmentThe
et al. 2007) More recently enlightened challenge is to reduce the stress and
advocates of low stress animal handling optimise the welfare of the animal within
have recognised the benefits of working normal farm management activitieShe
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development of technologies that enable
remote automated control of animals
creates new and significant ethicahd
welfare challengef_eeet al.2008)

Animal research conducted under the

animal ethics code of conduct must
addressth8R6s (reduce, r
(Russell  2005) however, using

technologies that fall outside of research
and that directly impa on an animals
welfare operate within a legislation
framework that either allows or prevents
certain direct practices.Whilst wanton
cruelty to animals is not allowethere is
within permitted practicepotential for
animals to suffer pain and disctort. It

is and should always be the aim to
eliminate all pain, however often some
level of suffering is justified on the basis
that short term discomfort will lead to
some longer term benefit.

The concept of virtual fencing for
livestock control has den around since
the mid
last few years that the autonomous
control technologies have developed
sufficiently to be able to deliver a proof
of concept working automated cattle
control system (Anderson 2007)
Containment sstems that aim to prevent
dogs leaving backyardsse a collar that
is able to deliver an electric shock in
conjunction with a buried wire that
transmits a signal to activate the shock
collar when the dog attempts to cross the
line. Control of domesticatiecattle in
extensive paddocks requires a more
flexible ~method to locate and
subsequently control individual animals
(BishopHurley et al. 2007; Leeet al.
2009; Leeet al.2007)

This paper will provide an overview of
how virtual fencing works and sonud
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the applications that the research is

attempting to address. Finally the paper

will explore how behaviourdbased
control  algorithms  provide the
opportunity to prioritise welfare needs
and within a whole systems contebead
to overall improvements ni welfare
refine)

Virtual Fencing Overview

Virtual fencing systems for cattle use

global positioning system (GPS)
tracking device that is fitted to a collar
pl aced aroundTheBGRS cowos

device monitors movement in relation to
a predefind exclusion zone. The
exclusion zone is programmed into the
collar as gegeferenced cordinates. If

a cow approaches an exclusion zahe
collar initiates an audible cue, then if the

cow subsequently attempts to cross the

line it will receive an elecic shock. The
GPS control algorithm  receives
continuous updates of the position and

movement of the animal and uses the

real time behavioural feed backdnable
the control algorithm to apply
appropriate stimuluand optimise the
welfare of the animal. So unlike dog
containment systems that aim to control
the animal based on location, the
automated virtual fencing system uses
t he ani mal 6s
determine whether it is appropriate to
even attempt to control a cow.

By using a behavioraltbased control
algorithm the cattle are able to identify
appropriate behaviours via associative
learning (Lee et al. 2009) In addition
the combination of sound and electric
shock gives the cattle some prior
warning that the current behaviour is not
appropriate and provides it with time to
modify its response.

behavi

our a



The hardware and software tlatused
within the virtual fencing collar includes
a microprocessor, a GPS chip, two
circuit boards, one to deliver sound and a
second to deliver an electrical
stimulation and finally a radio chip
(BishopHurley et al. 2007) When the
cattle are fitted with collarsthey are
located within paddocks that have a
collection of static radio nodg¥Vark et

al. 2007) The static radio nodes
communicate with the cadtlcollars and
enable the status of the collar to be
monitored Information is loggeasthe
number and frequency of sound and
stimulation episodesand summary data
on position &s recordednce every 30
seconds) is also transmittedt is also
possible ® enable and disable the collars
remotely (Wark et al. 2009) The
information from the collars is logged in
a central database where it can be
monitored and presented in a variety of
formats to ensure the welfare of the
cattl e
shows an example of an overlay of the
data on Google earthlt demonstrates
the recent trajectories of the cattle and
summary statistics that can easily and
quickly be interrogated(Wark et al.
2009)

Whilst the database records 30 second
positional nformation the control
algorithm uses a much higher sample
rate at 2Hz (2 positional fixegach
second). The high sample rate allows
the control algorithm to apply the most
appropriate  sound and  stimulus
combination to achieve the optimal
result. For example an animal that turns
and starts to head out of the exclusion
zone will immediately result in the
sound/stimulus  combination  being
disabled(Wark et al.2009) Effectively,

the algorithm quickly recognises that the
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cow is responding correctly, howevi
the animal starts to move back into the
exclusion zone the sound/stimulus
combination is enabled againThrough
associative learningthe cattle quickly
learn not only where the exclusion zone
is, but more importantly the correct
behaviour that wilresult in them exiting
the exclusion zon@Nark et al.2009)

The welfare & ethics of virtual fencing

The operation of virtual fencing relies on
cattle being controlled using electrical
stimulation with the potential to cause
some minoipain (Leeetal. 2009) The

focus on potential discomfort caused by
the electric shock masks the many
welfare benefits that virtual fencing
technology can bring through more
detailed monitoring of animal behaviour.

Before considering the welfare benefits

I sno6t Figare rhp r oitrsiinspertdnt to begin byexploing the

extent of harm that might be caused by
virtual fencing. The stress and pain
caused by virtual fencing is
predominantly caused by the electrical
stimulation (Lee et al. 2008) There is
also the potential for anxiety to be
caused by behavioural uncertainty as
individual cows respond to the virtual
fencing cues and controlAs a mob of
cattle are controlled the variable
response to the virtual fencing algorithm
can cause individual animals within the
group to become sepaedt Whilst there
can be a variable response the cattle
appear to very quickly rgather as a
single mob (Wark et al. 2009) The
herding instinct creates strong bonds
between all members of the herd and this
can be exploited to enable more
successful conmbl of larger groups of
cattle.



Figure 17 Google earth display showing near raahe display of cattle positions and most recent

movement trajectories.

Determining the pain response of cattle
to an electric shock is very challenging.
The virtual fencing control system
results in a short duration shock that is
preceded by an audible cu€he electric
shockusedis howeversignificantly less
than a conventional electric fence.
Recent work done by Lee et al (2008)
explored the stress responsecattle to
electrical stimuli. The shock treatment
involved three shocks at -s&cond
intervals; the shocks were at an intensity
that was equivalent to that used in the
virtual fencing control system.In the
study, a number of key stress indicators
including cortisol, b-endorphin, heart
rate and changes in behaviour of cattle
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held in a handling race were measured.
Whilst there was some behavioural
difference between cattle that received
an electric shock compared with those
that were either head restrained just
remained in the race with no treatment,
the main difference was in the speed the
cattle exited the race.There were no
significant differences in the cortisdd;
endorphin or heart rate whilst the cattle
were held in the race. This study
demongtated that whilst there were
some physiological and behavioural
responses to receiving an electric shock
they were no more or less than for an
animal that is going through a handling
facility under routine management
conditions. The cattle were monitored



for a fourhour period after the initial
shock was administered and their
cortisol andb-endorphin levels followed
similar elevation patterns and rates of
return as both the control and head
restrained animalssuggesting that the
shock delivered by a wiral fence collar
causes no more stress than normal
management practicedVhilst the study
only explored differences in stress
response of cattle subjected to electrical
stimulation in a handling facility and
didndét provide
respase in the fieldit did nonetheless
provide evidence to show that whilst the
cattle suffered some stresst was
simular to thatvhat happenso cattle as
part of normal farm management
activity.

The fully automated field based virtual
fencing system fqovides a number of
features that could significantly enhance
the welfare status of the cattle that are
being controlled. Recent work showed
that it was possible to use high sample
rate GPS data to derive behavioural
classification (Guo et al. 2009) for
example classifying both the time and
location that animals are grazing, resting
or walking. By monitoring
behavioural patterns it is possible to
identify changes and use this information
to identify when an animal might be
under stressFor exanple as cattle graze
a paddockchanges to the location and
time spent grazing might indicate they
are getting short of foodThe ability to
monitor and manage longer term
physiological stress associated with
reduced food availability and associated
weight loss might outweigh the I®ort
duration stress from automated control
that is part of an overall monitoring and
management system. The detailed
monitoring of changes in cattle
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behaviour and the relationship with a
number of additional stressors inclugin
sickness, parturition, social exclusion,
injury etc provides theopportunity for
enhanced welfare status.

Practical use and limitations of virtual
fencing

Virtual fencing has the potential to

d et a iplowdd a numifeoof prectical solutiorns.n

One of the madspromising avenues for
early delivery of a virtual fencing
application is environmental protection
and the current work being carried out
by CSIRO is focussed on automated
control of cattle grazing in
environmentally sensitive are@&/ark et

al. 2009) Environmentally sensitive
areas in the landscape are often
dispersed within areas that have
relatively high production value Often
areas that need protection are visually
distinct from the surrounding landscape
and this provides a much stronger visual
cuefor the cattle.Early work has shown
that it is possible to successfully control
cattle for several days and prevent them
crogsim@ a vinteal fénce line (sé&ure

2). As the technology becomes more
refined so the application opportunities
will increaee. Potential areas for the
future work include self mustering,
rotational or cell grazing, movement
between watering points and more
detailed management of patches within a
paddock e.g. discouraging cattle from
grazing overgrazed perennial tussocks in
tropical pastures.

One of the major challenges that will
prevent commercial scale use of
automated cattle control technology is
operational  longevity. Current



experimental systems are only able to
operate for several weeks at the most.
The use of GPS twack cattle behaviour
uses large amounts of power.The
behaviourabased control algorithm
relies on very high sample rate (up to 2
Hz) positional information to make
subtle changes to the cue control
combination. The high sample rate data
provides a welfare friendly, virtual
fencing application based on the
principle of associative learning and
detailed feedback of behaviour to refine
the algorithm response.However, the
welfare friendly approach comes at a
cost with the intense GPS sampling
rapidly drainingthe batteries.

Recent work has usditluty cycling to
reduce the overall power requirements.
Duty cycling uses an ehoard algorithm

to estimate when the GPS data is most
needed and only turns the GPS on when
the cattle need to be controlledThe
estimation is based on infrequent
monitoring of the cattle position, only
turning the GPS on for short periods of
time. If the cattle are close to the virtual
fence line then the algorithm anticipates
there may be a need to use a cue control
combinatiom and switches to a high
sample rate modd-dowever, if the cattle
are some distance from the virtual fence
line, then it estimates the likely time it
will take for the cow to get to the line
and shuts down for a period of time that
is based on previous mement
information. Work is also looking at
renewable energy options includiaglar
power However, these options are still
some way off being able taddress the
ongoing power needs of the high sample
rate GPS
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Conclusions

Technological advances Miin part
drive the success of a commercial
fencing application. In  particular
advances in the development of lower
powered GPS chips, smaller higher
powered microprocessors and improved
radio communications. However the
interface  between technology and
behaviour via the control algorithm is
perhaps the most critical area of future
developments. The work being carried
out at CSIRO has focussed on a welfare
friendly associative learning control
algorithm. The extent to which GPS duty
cycling will compromise the welfare
integrity is yet to be shown, however, it
does highlight the ethical challenge that
virtual fencing continuously faces. It is
clear that whilst virtual fencing relies on
some level of discomfort to control cattle
movement the system also prdei
detailed monitoring of the behavioural
status of individual animals. This
behavioural monitoring data has huge
potential to significantly address a range
of existing welfare challenges.
Therefore, the debate over the ethical
and welfare status of virtudencing is
not black and white. Work has shown
that whilst there is evidence that the
control  methods  produce some
discomfort for cattle on balance it is no
more or less than other accepted
management practices. Discomfort and
fear are intrinsic to all ivestock
production systems and the aim should
always be to minimise them, however,
balancing costs and benefits enables a
balanced assessment of technologies like
virtual fencing.
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Figure 27 Results from an automated control experiment with fortylecaver 2 days. The dotted line
represents the virtual fence line; the northern section is the exclusion zone. The associative learning is
shown by the incursions into the exclusion zone followed by cue (sound) or control (tactile stimulation).
The greerdots represent positional data with no cue or control and demonstrate that most of the time the
cattle remained within the allowed area of the paddock.
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Abstract

Animal Ethics Committees (AECSs) in New Zealand and Australia have two main
statutory responsibilities.While the first, responsibility for considering and setting
conditiors for using animals in scientific work, is generally addressed in an
appropriate  manner, the second, responsibility to monitor approved work and
facilities, has received little discussion in the literaturd. range of monitoring
activities is therefore dcussed with the aim of helping AE@sdevelop appropriate
monitoring programmesThe benefits of such monitoring are discussed with respect
to animal welfare, AEQunctionand integrity of theelevantregulatory systems.

The views expressed are teax the presenter, not necessarily those of NAEAC.

Aut hor 6s

The author has chaired an animal
ethics committee for over 20 years, is
an Accredited Reviewer under the New
Zealand Animal Welfare Act 1999,
and is a member of the National
Animal Ethics Advisory Committee
(NAEAC). He has also carried out
many types of animal manipulations in
his 35year career as a scientist
investigating improvements in the
control of introduced vertebrate pests.
The views expressed are those of the
author, not necessarily NAEAC, and
are presented as part of an endeavour
to update advisory policy on the topic
by NAEAC.

Introduction

The use of institutional AECs to
control and oversee the legal use of
animals in scientific research, testing
and teaching KTT) throughout
Australasia is, in my opinion, well
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conceived. It provides for

backgr oun drepresentation from lay members and

community bodies, allows the use of
practices that are appropriate to the
scale and nature of the activities
carried outand over time, encaorages
the development of a collaborative and
highly responsive relationship between
the regulators and those using animals
in RTT (henceforth referred to as
Oproject The aabhdatosyd ) .
systems in the two countries differ in
their statutory basisas summarised in
Table 1, but both systems require
AECs not only to consider
applications, but also to undertake
monitoring.

In New Zealand, the Animal Welfare
Act 1999 requires AECs to monitor:

i) compliance with  the
conditions of project approvalsg&ion

99(1)(d))and
i) animal management
practices and facilities to ensure

compliance with the terms of the code
of ethical conduct (section 99(1)(e)).

by



Table 1: Comparison of the key features of the regulatory systems of New Zealand and Australian ®®and Territories.

Country/State | Legislation Principle Mechanism Review Statutory oversight
If animals
manipulatedfor . .
12 i Institution obtains Cde . .
. RTT “institution andforms an AECto Accredned reylewef‘sassess NAEAC * advise Minister on regulatory
New Zealand Animal Welfare Act 1999 | needs a Code | h compliance with Code every
approved by the regulate RTT under the 5 years system
Director General of Code
MAF
ACT Animal Welfare Act 1992

New Southwales

Animal Research Act 1985

Northern Animal Welfare Act 1999
Territory
Queensland Animal Care and

Protection Act 2001

South Australia

Animal Welfare Act 1985

If animalg used for
scientific purposés,
institution must
opeaate under

Institution operates under
Code in forming an AEE
to regulate RTT under the

Review panélassesses
compliance at least every 3
years

The state regulatoadvises the Minister of
the regulatory system

nati onal (Code

Tasmania Animal Welfare Act 1993 Coded
Victoria Prevention of Cruelty to

Animals Act1986 Part 3

| Animal Welfare Act 2002

Western Australig
! Term defined by legislation.
’Scientific use of animals in New Zealand | egi sl at ihie Austrakan Staéws use thedterm to encompasse c t i v e |

research (including testing) and teaching.
®In some Australian states, AEC members are appointed or approved by the Minister.

* The appointment process for review panels varies, but always involves State Government, apoivament or leadership except in Tasmania where ministerially appointed

inspectors maintain an oversight function and advise the Minister.
®State legislation is regulated differently, by use of permanent advisory committees, government departstats@ppointed inspectors/regulators.

21



In Australia, animal welfare is
regulated by the eight State and
Territorial governments. The

legislation in each of theseegions
mandates that animal research be
conducted in accordance with the

6 Code adfor the Gatand Use
of Ani mal s for
Edition) (Australian  Government,

National Health and Medical Research
Council2004), which requires AECs to
monitor 6t he
transportation, production, housing,
care, use, and fat f ani mal s 6
2.2.1(ii)).

The terminology describing RTT
differs between the two countries and
between states, but all encompass use
of animals in scientific research,
testing, and teachingThe definitions
o f 6ani mal 6 al so
general they encompass all vertebrates,
and in some cases large crustaceans
and cephalopods.

In keeping with the devolved nature of
their regulatory systems, neither
country has specific requirements for
monitoring Rather, it is expected that
AECs wil develop appropriate
monitoring processes.The adequacy
of these processes is independently
assessed every 3 years in Australia
under the Code (see Appendix 1) and
every 5 years in New Zealand under
the Animal Welfare Act (sections 105
117). This systen encourages the
development of Codes (of Ethical
Conduct) that are well attuned to the
scale and types of animake
undertaken. It is evident in New
Zealand, where my experience is
based, that the reviews conducted over
the last 10 yeargsince the Acttook
effec)) indicate a general incremental
improvement in the design (i.e. content
and structure) of Codes, and increased
familiarity with and commitment to the
aims and requirements of the
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regulatory system by both AECs and
project leaders.In Australig the Code

that all states have operated under for
40 years has also been regularly
reviewed and improvedilthough | am

unaware of any formal study, | suspect
that these incremental improvements in

(B'c i eboth colritries hRve beproascerspanied

by similar gradualmprovement in the
standards of animal ethics (moral
iIssues over the purpose for which
anitnglsi aresusdd iinoRTT) and animal
welfare (standards by which animals
ard usesl NRTTY. n

While the devolved system is well
conceived to achieve these benefits, it
is important that this can be
demonstrated to what is undoubtedly
the largest group of stakeholders, the
general public. A survey in New

v Zaalgnd &ds islppwrt thay, ,in general,

most of the general public acceibte
use of animals in RTT, with
conditions, that irclude ensuring no
unnecessary suffering/illiams et al.
2007). Although about a quarter of
respondents expressed a lack of trust in
the regulatory system (but also knew
little about it), among the 8% who
claimed to know 6
a mo u nt 6the aegubatoty system,
there was a greater acceptance of
animatuse in RTT and greater trust in
the regulatory system.Because such
animal use can (and should) only
continue with public support, it is
essential that it can be demonstrated
transparently that the manner in which
approved animal use is conducted
does actually meet the standards
expected by the AECand by the
community. The mandatory inclusion
of lay-members of the publion AECs

® Similar results have been reported in
repeated UK surveys: the proportion objecting
fell from 449% in 1999 to 29% in 2006 (Ipsos
Mori 2006)

ot



goes some way to providing this
reassurance (Rose et al. 2Q0a0t the
requirement throughout Australasia for
AECs to monitor the RTT it has
approved is crucially important in
maintaining public support. Without

may be viewed b-y
stampi ngo, or
dressing .In this paper, | describe and
discuss a range of monitoring activities
with the aim of helping AECs achieve
appropriate best practice.

some
-WOor se

adequate monitoring, AEC approval

Table 2: Summary of the monitoring approaches discussed

Purpose of
monitoring

Type of monitoring

Compliarce with
AEC approvals

1. Scheduled observation of manipulations by site visits

2. Nontscheduled observation of manipulations by site visits

3. Reviews of completed projects

4. Annual reports on AE@pproved projects

5. Project presentations the AEC

6. Compliance reporting

7. Monitoring of contracted or parented work

8. Monitoring of animal suffering (

9. Statutory reviews

Animal 1. Scheduled visits tfacilities
management

practices and 2. Nonscheduled visits to facilities
facilities

3. Routine animal health monitoring by animal carers and AEC oversight

4. Adverse incident reporting by facility staff

5. Periodic review of Standard Operating Procedures by AEC vet

6. Animalcarers on the AEC reporting regularly on animal welfare

7. Collection of animal use statistics
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Monitoring methods manipulations may warrant only
periodic monitoring.
To meet the statutory requirements,

monitoring activities can be In large institutions with a dedicated
categorised as ways of assessing animal welfare officer (AWO), it can
whether (i) animal use is beingr( be advantageous to have such visits

was) conducted in the manner condwcted by this person, and
approved by the AEC, and (ii) the examples of the animal manipulation
standards of animal care are acceptable recorded on video for the AEC to
(when assessed againatl relevant observe later.This allows all members
statutes and Codes)! will therefore to observe the manipulation without
discuss a number of approaches disturbing animals or unsettling
(summarised in Table 2) that can be investigators who may make

taken tomeet these aimsNot all will uncharacteristic errors duo the stress
be appropriate to all AECs, and no o f having to O&éperfor mé
doubt some very good forms of largeraudience.

monitoring may have been overlooked.
A report on the visit should be
prepared on completion of the visit;
Ensuring compliance with AEC this is necessary to inform other AEC

approvals members  (where  subcommittees

conducted visits) of the findings, to
1. Scheduled observation of  support ay recommendations that the
manipulations AEC may make to the project leader or

The most obvious and direct means of host institution and to provide statutory
assessing whether animal use meets the reviews with evidence of the
protocol and conditions approved by  monitoring that was undertakepart
an AEC is to arrange visits to coincide  from providing AEC members with
with scheduled manipulations.This first-hand experience of manipulations
often requires some flexibility on the and hencea better basis for evaluating
part of the AEC and is more easily ethical costbenefit in future,it also
achieved by the use of a subumittee allows them to meet withproject
of perhaps two or three committee leaders thereby facilitating the
members whose attendance is easier to development of a relationship based on
coordinate than that of the entire a common concern for animal lfisee
committee. It is advisable that that may lead to suggested
subcommittees should always include a improvements irtechnique.

veterinary member and one other

Oexternal 6 Commitides r .

should consider the need for 2. Nonscheduled (i.e. surprise)
monitoring when applications are  observation of manipulations
reviewed. Monitoring should be Monitoring reports from surprise visits

focused on manipulations that have the hold the attraction of being highly
greatest impact on animals, those that transparent and objective. This
involve new procedures or personnel approach has been used for many years
(especially contr aadnt thel UKo rwheré pcampleamce asd 6
work i see below)and those that are assessed by Home Office inspectors
considered only marginally justified. under a centralised regulatory system.
Routine, welestablished On the face of it, this would appear to
be an admirable way of assuring the
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general public that RTT is being
conducted justifiably and to acceptable
standards.Indeed, there appeats be

a greater degree of public trust in the
legislation in the UK compared with
New Zealand (Williams et al. 2007).
However, in my view, tis approach
suffers a significant disadvantage in
that it engenders a defensive attitude
amongst the RTT commupgithat may,

to a degree, obstruct the real intent of
animal welfare legislation as it applies
to RTT. If AECs in Australasia were
to regularlyadopt such an approach, |
believe much of the trust, respect and
collaboration that have developed
between projet leaders, AECs, and
regulatorscould be lost, only to be
replaced by a somewhat adversarial
system that is less likely to encourage
genuine concern for the welfare of
animals in RTT. There may be
circumstances where surprise visits are
warranted, but tls should always be
weighed up against these possible
negative consequencedt is advisable
for an AEC to discuss the use of
surprise visits with the managers of a
host institution before wusing this
monitoring approach.lt is a sensitive
concept, and # broader effects and
benefits should be weighed up
carefully. Use of the AWO to make
surprise visits on behalf of the AEC is
less likely to have negative
consequences as it is presumably less
surprising for project staff to have the
AWO make an unannoued visit.

3. Review of completed projects
Reviews by the AEC of completed
projects should be retrospective
detailed assessments of the conduct of
a piece of work, from beginning to
end, against the specifications of the
AEC-approved protocol. There ae a
number of potential benefits to be
gained by AECs periodically selecting
a range of completed projects foore
detailedreview. Firstly, suchreviews
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provide an overview of the work and
contribute to a fuller assessment of
whether it was conducted approved

than is possible from simply observing
the actual animal manipulations.
Importantly, the committee is more
likely to be able to assess whether
animal suffering was outweighed by
the benefits accruing from the work
once ithas beencompleted, ths aiding

evaluation of future proposals.
Secondly, unanticipated difficulties
may sometimes arise that, with

hindsight, may change the balance of

costs and benefitskKnowledge of this

can be helpful to both project leaders

and AECs in refining methodgor

future proposals to use animals for

similar purposes. Thirdly, project

reviews are useful in assessing the
adequacy of the processes used by the

AEC itself in regulating RTT.This is

a particularly valuable benefit as it can

form a regular, systematic eans by

which the appropriatene
Codes and processes are assessed and
gradually improved. Fourthly, the
codecompliance reviews carried out
by independent reviewers-{&arly in
Australia and 5yearly in  New
Zealand) will be helped by such
Oimna&l 6 pr oj ascthey r ev i
provide concise but comprehensive
O0cassteudi thas 6 can enable
reviewers to assess how well AECs
both regulate and monitor RTT.

€ WS

Where the scope of work by a Cede
holder is limited (e.g. training courses
using animals), itis advisable to
conduct a complete review annually.
Where a wide range of animal use is
undertaken, the criteria listed above (1)
should be used to identify where
project reviews will be most useful.

4. Reports to the AEC
It is often difficult for AECs to remain
familiar with work once the approval



process has been completed, especially
if no onsite monitoring  of
manipulations is undertaken or if
projects are being conducted-sffe at
remote locations (especially in wildlife
studies). It is therebre highly
recommended that all AECs should
require project leaders to submit
interim reports at least annually and a
final report on completion. In
Australia, annual review and renewal is
required under the Code for all
approvals. Well-designed reporto
formats should focus on succinctly
gathering information on the
achievements of the work in relation to
the objectives and whether any animal
welfare issues (positive and negative)
have arisen. They may provoke an
AEC to take a closer look at how a
project is progressing or to-evaluate
some aspect of its own performance in
relation to the project. Where Code
holders wish to publicise the value of
animatbased RTT to company staff,
shareholders, colleagues, or the general
public, these reports can for an
accessible summary of the complete
portfolio of work undertaken. Such
reports are not a significant additional
burden to project
and if appropriately designed, have the
additional benefit of reinforcing the
need to consider animelelfare for the
duration of an approval.

Where large numbsrof reports(e.g.
more than 10)are being received
periodically by an AEC, the most
efficient means of gaining the most
value from them is to apportion them
equally to individualor pairs of AEC
members for careful consideration and
reporting back to the whole committee.
To assist this process it is sensible to
design a template that elicits the most
useful consideration from individual
AEC members, covering such topics
as: 0 s uc c ersesseds, atnhde
cosi benefit outcome, recognition of
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t he three ROs, i
experimental methods, animal welfare
benefits and impacts of the study and
its findings, adequacy of project
reports, and adequacy of the AEC
processes. Presentation of these
assessments at committee meetings can
generate some very useful feedback to

project leaders and institutional
management, again reinforcing
consideration of animal ethics and
welfare.

5. Presentations to the AEC
Another wayfor an AECto maintain
familiarity with a particularproject or
general area ahvestigationis to invite
project leaders to AEC meetings to
give presentationsabout their work.
This could form a regular part of the
agenda of committee meetings and
provides an opportunity for
presentation and discussion  of
proposed new work, work in progress,
or recentlycompleted work. As with
written reporting, the emphasis of the
presentation should be on the ethical
costs and benefits of the work
undertaken and the animal welfare
isseies il entaied AE@® aink to diedpd s
project leaders carry out thework in

an ethically appropriatenanner and
useful advice, particularly from AEC
vets, can often be gained by
researchers during the proposal stage
particularly where their work entails
invasive manipulation. While AEC
approvals are, in one sense, an
Il ndication of t he
for the proposed work, this support
becomes much more evident when the
ethical and welfare issues are discussed
and difficulties resolved togetheilhis
contibutes much to the relationship
between project leaders and the
committee and over timehelps to
foster a sense of collaboration.
featihliuc a |

mpr ov

commi



Once studies are underway, a a O+ i gk 6or suchanatitutions
presentation constitutes a form of as failure can be disastrouECs can
monitoring that enables the committee  assist the institution in managing this
to observe, albeit ndirectly, how risk by supplying reports of AEC
animals were manipulated and cared activity on an appropriately regular
for. Indeed, it may be the only basis. The emphasis here should be

practicable way of gaining firdtand alering institutional management to
experience of the work where it is too  any instance of nonrcompliance and
hazardous to allow sheisits (e.qg. the measures that have been taken to

work involving infectious diseases) or  address the causes and consequences
where it is being caftucted in a remote of incidents, although in serious cases,
location (e.g. Antarctic wildlife work). some other reporting mechanism
In these cases, project leaders should should be used to achieve this
be encouraged to make use of videoto i mmedi at el y (see 60Adverl
demonstrate to the AEC the r epor t i ng @®epdote Ehoud) .
manipulations carried out. demonstrate to management that the
committee is continually striving
towards improving the performance of
6. Non-compliance reporting both itself and staff in relation to
AECs should make provision for any  statutory requirements. While this
staff members within the host form of monitoring is not directly
institution to raise a concemboutthe aimed at meeting the statoyo
conduct of any project In my requirement, it assists in maintaining
experience, this provision is more the robustness of the regulatory system
likely to be used by project leaders by regul arly remi ndi ng
than Oowhi stl ebl owe rnsdagemantdof the need/td sl@psrt tha
structured means of informing the  work of its AEC, and may also assist
AECand kg st aff when instiutorgss in dreetidgt their own
go to plan. Sometimes the nen internal  objectives  for  anmil
compliance may be considered reporting.
justifiable in hindsight On other
occasions there may be a need to make

changes to how work is conducted. 7. Monitoring of contracted or
The aim should be to firstly consider  parented work
the action that may beneeded to In some cases, an AEC may approve

addess any animal welfare concerns work that will be carried out for the
and secondly to address procedural and host institution by a thirgharty animal

personnel matters based on a clear facility under separate management.
understanding of the nature of and Similarly, there may be instances

reasons for nowompliance. Serious where anAEC is asked by another
cases of nowompliance should be i nstitution to Oparento
addressed by disciplinary predures, institution does not maintain its own

as determined by management of the AEC. Where such arrangements are
host institution in conjunction with the made, the AEC will have the same

AEC. statutory responsibilities that apply to
work carried out within the host
In large, structurally = complex institution aml it is thereforamportant
institutions, statutory compliance has in both cases thaagreements are in
to be managed in a wedrganised place that allowhigh standards of

fashionandit is generally regarded as monitoringto be applied. Difficulties

27



may arise where the work is to be
conducted at a distance that makes
normal site visits impractical and in
such case the AEC should consider
contracting the services of consultant
vets or auditors to carry out
monitoring. It is essential however,
that the AEC defines the monitoring
programme in relation to the key areas
of animal welfare identified in the
proposal. Where work is being
parented, it is also advisable for the
proposers to meet with the AEC when
the work is being considered and at
key stages of the projeiitit is to beof
long duration.

8. Monitoring of animal welfare
by researchers

Where applicatios to the AEC
anticipate significant animal suffering,
the AEC should ensure that this is
regularlymonitored through the use of
a purposealesigned monitoring
schedule and appropriate monitoring
sheets (examples given in National
Research Council 2008).In certain
cases the AEC may have a particular
interest in evaluating such monitoring
data and could therefore require that
the information be providetb themas

a condition of approval.For practical
purposes, it may be adequate for the
AEC to receive asummary of such
data.

9. Statutory reviews

Statutory reviews of codeompliance
in both Australia and New Zealand are
ultimately the most important forms of
monitoring undertaken of the conduct
of institutions wusing animals for
scientific purposes This is because
they are the main mechanism by
which public accountability can be
demonstrated (Baker and Blaszak
2005). In New Zealand the reviews
are conducted -yearly by MAF
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accredited reviewers and subsequent
evaluation by NAEAC to establish

consisteng. In Australia external
review methods differ between states
but many involve governmental
representativeslt is alsonot usual to
find some additional form of
government oversight and this
generally involves government

officials observing the operatis of
AECs on aegularbasis. While AECs
themselves do not undertake this
monitoring, they form a very
important part of the system being
reviewed. Evidence of AEC activities
(e.g. minutes of meetings, and
monitoring information) provides a
tangible bas by which code
compliance can be partly assessed,
and consequently contributes to the
process by which regulators, and in
turn ministers and the public, are
assured of the ethical scientific use of
animals.

AEC monitoring of animal
management practiseand facilities

1. Scheduled visits

The purpose and scope of AEC
inspections of animal facilities needs to
be defined clearly and may vary from,
for example,inspection of a specific
aspect of animal husbandry practice or
the adequacy of a particulauilting,

to a complete assessment of all
practices and facilities. Complete
assessments are probably most
beneficial at a point midway between
scheduled statutory reviews and in
New Zealand, AECs are able to use the
comprehensive checklisesnployedby
accredited reviewr during statutory
reviews for this purpose. AEC
inspections of animal facilities should
be preceded by familiarisation with the
relevant documents (e.g. livestock
codes, standard operating procedures
etc) that describe the physical



condtions under which animals are
kept and the routine husbandry
practices and experimental techniques
that are used. Reference to these
documents enables AEC members to
judge the adequacy of facilities and
practices and may result in suggested
improvements  or alternatively,

modifications to SOPs. The main

benefits of such visits are the
assessment of animal welfare in
response to specified practices and

facilities, the  possibility that
incremental improvements may be
made, and the development and

reinforcerent of a collaborative
relationship between the AEC and
animal facility staff.

2. Nonscheduled visits

As with the case of surprise visits to
monitor approved work, there is the
possibility that norscheduled visits to
monitor animal facilities and rdime
practices may  have negative
consequencesAECs in both countries
generally include in their membership
an animal carer from the host
institution. This has often proved
useful in forming a close linkage
between the AEC and the operation of
animal fadities, such that high
standards are reinforced and
incremental improvemendf standards
IS encouraged. Nonscheduled
monitoring visits are likely to erode
this collaborative approach, with the
relationship becoming increasingly
adversarial the more visi occur.
However, the AEC and institutional
managers need to consider whether
these disadvantages are outweighed by,
for example, a greater degree of public
accountability in the use of animals.

3. Routine monitoring of animal
health

All animal facilities should routinely
monitor animal health. This is
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essential to prevent unnecessary
suffering, to ensure that the quality of
scientific data is not compromised by
animals behaving or functioning
abnormally and to avoid costly and
disruptive disease outkaks. It is
expected that animal carers will have
been appropriately trained and capable
of designing and implementing such a
health monitoring programmeThere

Is a large body of literaturavailableto
assist this process.

AECs should utilise the xpertise of
their veterinary representatives in
periodically reviewing the monitoring
programme (perhaps in conjunction
with visits or as part of reviews of
SOPsi see below).Committees could
also request regular summaries of
animal health data from fdity staff as

a means of overseeing the
effectiveness of the husbandry
practices used.

4. Adverse incident reporting

Adverse incidents are unanticipated or
atypical events that occimvolving an
animal as a result of routine husbandry,
experimental m@ipulation, or
diseases. Where unexpected adverse
incidents or outcomes occur during
RTT, rapid reporting is essential
primarily from the point of view of
animal welfare. Understanding of
incidents and how to respond to them
may require specialised kwtedge, so

it is important that key information is
recorded and reported promptly to
those responsible for the work and the
AEC so acollective responsean be
made. This may befor example,
isolation of affected or potentially
affected animals, closer miboring,
changes to routine husbandry or
experimental procedures, or suspension
or termination of the work.



5. Periodic review of SOPs

As the scientific body of knowledge
underpinning animal management
practices is constantly expanding, there
IS a needto periodically review the
adequacy of SOPs being used by
animal carers and usersThis is an
activity in which researchers, animal
carers and the AEC all have an interest
as there are implications for animal
welfare and consequently, the
robustness of eerimental data.
Significant improvements in common
practices such as anaesthesia or
analgesia are generally well publicised,
but more specialised practices, such as
fitting radiotracking devices to
wildlife, may require more effort by
the researcher ariie AEC to establish
current best practice. Typically,
review of SOPs at -$ear intervals
would be consideredappropriate, but
in rapidly evolving areas of scientific
knowledge, more frequent review
should be considered.

6. Animal carer on the AEC

The most direct means for the AEC to
monitor the dayto-day operation of an
animal facility is through the
membership of an animal carer of the
host institution on the committedhis

IS not expecting such members to
constantly audit their own activities;
rather, it is a means by which the AEC
gains, through the broad range of
discussions held in meetings, an insight
into the culture, commitment,
capability and effectiveness of the staff
responsible for animal welfareMany
AECs have a regular part of mewags
devoted to discussion of items raised
by the animal care representative.
Animal care staff have much to gain
from the support of the AEC,
particularly  where invasive or
controversial work is involved.
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7. Collection of animal use
statistics
Data a&e collected throughout

Australasia on the numbers of animals
used in RTT, the purposes for using
them, and the degrees of suffering
involved. The data are potentially a
means of informing the general public
aboutthe overall situation and trends
relativeto usage in previous yearsn
New Zealand, regulations under the
Animal Welfare Act require Code
holders to present the data annually
(for presentation in the annual report of
NAEAC) and this is enabled by the
records kept by the AECHowever, in
Austrdia, there is no clear requirement
in the national Code for AECs or host
institutions to report to a national body
and although the value of national
reporting is  well  recognised,
differences in State/Territorial
legislation have made it difficult to
achi’e a comprehensive and
consistent reporting system (Baker and
Blaszak 2005). The most recent
collation of available data that | could
find indicated that approximately 6.2
million animals were used in 2006
(Australian Association for Humane
Research AAHR2007). Since this is
almost double the figure reported for
2004 by Baker and Blaszak (2005), it
would suggest that consistent reporting
at a national level is urgently needed if
the public are to be reliably informed.
For the present, it would be wise falf
AECs to maintain records of animal
usage in a form that is supported by a
broad consensus.

Conclusions

The law in both New Zealand and
Australia requires monitoring of

approved animal use, animal facilities
and practices. The laws are not

prescrptive in specifying the types of

monitoring practices used, but instead
require AECs to develop their own



processes.| have described a range of
activities which AECs could undertake
to meet this statutory monitoring
responsibility. While the statutory
requirement is preminent, AECs
should be mindful of the underlying
reason for that requirementFirstly,
the welfare of animals in RTT is the
most important concern. Secondly,
maintaining public support for ongoing
use of animals in RTT rests partly on
the belief that the systethatregulate
such usas demonstrably effective and
this is in part enabled by AECs
collecting monitoring information.

The typeof information collected will
dependon the nature and scale of work
carried out under AEC appral. It is
very important that AECs periodically
review their monitoring needs and
develop appropriate processesThe
monitoring  approaches | have
suggested deliberately lack detail as |
believe it is important that AEGsilor
the processes they expettt useto
their own specific needsThis is more
likely to lead to efficient and effective

monitoring -sizéfis-al |ad
approach. It should result in a
monitoring  programme  that is

appropriately focused, efficient and
more likely to be easilynderstood and
adopted by the AEC and accepted by
project leaders. In  designing
monitoring  programmes  however,
there is a danger in structuring the
detail of best practice to the extent that
it becomes the focus of the activitjt
should be remembered that all
monitoring  should primarily  be
concerned about the welfare of animals
and that processes, forms, meetings
and so on are tools by which this
should be achieved as simply as
possible.

| welcome comment and suggestions

on this topic as | am greatbware that
my experience in the New Zealand
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animal ethics system gives me a
particular perspectiveThe monitoring
options discussed are intended to be
generally applicable but there may be
additional approaches that can be
applied both generally and with
specific types of animal manipulation
in mind. Given the benefits discussed
in animal welfare and in underpinning
support for approved use of animals in
RTT, this is a topic that should be
promoted and developed within the
RTT community.

Acknowledgements

| am particularly grateful to Geoff
Dandie for his advice on the regulatory
system in Australia, and to the
following people who offered helpful
comments on an earlier manuscript:
Mark Fisher, John Martin, Justine
Stewart, Phil Cowan, and Christine
Bezar.

References

Baker, R.; Blaszak, K. 2005Public

accountability of animal use for
s@eatifice purposes in Australial

auditing of Animal Ethics Committees
and national data.Pp. 5768 in:

Proceedings of the ANZCCART
conference, 2&8 June, 2005,
Wellington, New Zealand.

Ipsos MORI 2006: Views on animal

experimentation - research study

conducted for the Department of Trade
and Industry. Ipsos MORI,

Manchester, UK. 34 p.

National Health and Medical Research
Council 2004: Australian Code of
Practice foithe care and use of animals
for scientific purposes. "7 edn.
National Health and Medical Research
Council, Australian  Government,
Canberra.



National Research Council 2008: Tools years experience in Australigp. 193
to monitor and assess health status and 196 in: Proceedings of the"6world

well-being in stress and distred3p. congress on alternatives and animal
951112 in: O0Recogni t i wsein thedifie dciences, 225 August
alleviation of distress in laboratory 2007, Tokyo, Japan.

ani mal s 6, Nati onal Research Counci l of
the National Academies, Washington, Williams, V.; Dacre, I.T; Elliott, M.
USA. ISBN-13: 9780-309-108171. 2007: Public attitudes in New Zealand

towards the use of animals for
Rose, M.; Chave, L.; Johnson, P. 2007: research, testing and teaching
Public participation in decisions purposes. New Zealand Veterinary
relaing to the use of animals for Journal 55: 60168.
scientific purposes: a review of 20

32


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dacre%20IT%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Elliott%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

A welfare approach for captive wild birds

Erich von Dietz&?% Kathryn R Napiet, Todd J McWhortérand Patricia A Fleming
Murdoch University?Centre for Applied Ethis, Curtin University?University of Adelaide

Abstract

Working with captive wild birds presents researchers with a multitude of challenges.
Not least of these is appropriate cage size. Previous studies have highlighted some
AEC concerns in this areaOur AEC has worked with a research group to ensure
improved outcomes for captive wild birds in a specific study as well as for future
studies. This involved the redesign of an outdoor aviary for the latest cohort of birds
(n=8). The radesign includes &ndividual aviaries with sufficient space to allow
flight for small birds (<150 g). The birds have been taught to feed in smaller cages
within the aviaries so that they are easilycaeight and can be handled for the
research. The capacity to reduce &veary size for trial participation has also been
incorporated, allowing researchers to conduct experiments with minimal handling of
the birds. Current occupants (Silvereyes, ~10 g) appear to have adapted well. The
AEC has also endeavoured to set somglajines for the time space between the
various components of the research so that the birds are provided with time frames
free from research interaction in the aviaries. The student researcher has been
proactive in including remote monitoring throughhmeas as well as through nearby
windows, and has recently implemented a remote design to close the smaller cages.
This session will discuss the process and evaluate its outcomes to date.

need to be carefully balanced. In the
wider framework, research with
captive wild animals raes a number
of ethical and practical questions.

Introduction

Research that involves captive wild
animals presesta range of particular
challenges, both for researchers as well

as for an AEC. There are studies
which necessitate wild caught animals
and which would be impossible to
conduct in the wild. Such studies may
have many kinds of outcomes,
including improverents in animal
welfare and potential for human health
advances. Utilising captive wild
animals for research highlights some
fundamental tensions for animal
welfare issues and the science.
Success may therefore require taking
steps that include: minimisgnimpact,
accommodating the needs of each
particular species and at the same time
enabling sound research leading to
strong results. All these considerations
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Traditionally birds have been caught
and acclimatised to small cages and /
or laboratory settings. More recently,
increasing recognition of their need for
space to fly has led to the use of larger
aviaries where the birds are often
housed communally. However, this
can create difficulties for the research
and for the birds. It is important to get
the space right too little does not
achieve the aims and too much may
also impact negatively on the welfare
of the birds (e.g. in some instances too
large a cage can lead the birds to be
isolated or even injure themselves such
as by flying into the aviary walls).

At the same time as welfare issues are
addressed, methodological issues



related to appropriate haong also
need to be considered. A proposal for
the use of wild caught birds caused
Murdochdés AEC and
wrestle again with some of the issues.

In the experiments which form the
focus for this paper, one important
feature is the need ieolate individual
birds for varying periods of time.
Ensuring methodologically suitable
caging while at the same time meeting
the welfare requirements of the birds
can be complex to achieve.

In what follows we address some of
the practical solutions wth the
researchers developed in response to
the AECOS
for this particular proposal to utilise
wild caught birds. We will address
these questions by looking at the
capture and acclimation, as well as
housing of the birds in thi project.
We will briefly describe some
experimental issues and highlight
current and planned welfare oriented
developments.

The research in question is a
physiological study of wild caught
birds, examining their food intake and
measuring various elemgs associated
with this work. For this project, one
species was initially approved. The
AEC required that suitable cages be
provided, which demanded
considerable design and construction
effort impacting on the research design
and project implementatioas well as
the timing of the experiments. This
process delayed formal approval of the
project by around 12 months. The
overall result was to house the birds in
individual aviaries within a larger
aviary, with each individual aviary
fitted with a feedingcage that can also
be used to facilitate the catching and
handling of the birds. This provided
the project with the best compromise
between communal and individual
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housing for the birds.jt allowed a
number of experiments to be
undertaken in the aviary ithout the

t need to eameve rtloeh @rdss intd @

laboratory as it had the birds housed in
a more acceptable environment. The
work undertaken provided an ongoing
resource for potential future projects.
A rough indication of costs was around
$6,000 in design andmaterials, to
which the labour and costs of the
automated equipment need to be
added.

Housing

The benefits of housing birds in
outdoor aviaries as opposed to indoor
housing in smaller cages include space

del i ber atfordreedlighhand exppaure sotnatwat s

light and other ambient conditions.
However, there are also wider risks

involved, both from a research
perspective (e.g. the lack of control
over climatic  variables) and

environmental factors (e.g. exposure to
the elements and visually to predators).
The redesign of a large outdoor aviary
at Murdoch University by the research
group took these considerations into
account, as well as ensuring the ability
to allow several experiments to take
place entirely within the outdoor
aviary. This also meant minimising
the handling of the birds and any stress
associated with repeated capture and
transfer to experimental cages. This
was achieved through redesigning the
approach to the experiments as well as
ensuring the most suitable housing.

Aviary design:
An existing large outdoor aviary (580 x

450 x 210 cm) was divided into eight
individual aviaries (116 x 160 x 210
cm) joined by a central service corridor
(see Figure 1). Individual housing
averted risks  associated  with
communally housing birds captured
from different populations, dominant
individuals restricting feeder access to



other birds, as well as other
confounding factors.  Physiological
studies (e.g. intake of different feed
types) require  examination  of
individuals for appropriate statistical
analyses. Ftiermore, individuals are

able to be closely monitored for normal

Figure 1

< 580 cm

behaviour and food intake. With this
housing design, the requirements of the
researchers are met, and at the same
time, the birds have visual and auditory
contact with one another throughet
mesh of the aviaries.

Aviary 1 Aviary 2 Aviary 3
Large door to aviar
open except when

birds to be captured

+ Small
waterbath

basket

<+—116cm—>»

Aviary 5 I

160 cm

Aviary 4

anging

|

Jat

\

Small door to service
corridor for feeder
access & bird capture

Wire cages for routine feeding, some outdoor
experiments and ease of capture (57 cm high
x 46 cm deep x 40 cm wide). Cages to be
mounted with bottom at 140 cm above ground.

450 cm cageto

Colorbond (gray shaded area) and perspex (blue checkered area)
roof to provide shade, protection from rain and visual barrier from
aerial predators. 1 colorbond sheet is also on the sides of the

Doors: 59 cm wide

protect from wind and rain.

/

\1

*All areas of aviaries and service corridor

to be covered with wire screen of ~0.6 cm
rodent proof mesh.

-Interior height of all areas is ~210 cm.
-Each aviary to be provided with natural
vegetation, natural perches and a water

bath. Aviary 8

DRAWING TO SCALE

Aviary 7 Aviary 6

, e

™ Door: 120 cm wide, opening outwards

Each aviary is equipped with two
natural perches, one fixed and one
hanging from chains, two native plants
(a pottedCalothamnusand a hanging
basket containing &revillea) and one
shdlow water bath.

Each individual aviary and the service
corridor were skinned with 0.6 cm
rodent proof galvanised wire mesh.
This fine mesh served two purposes:
first allowing the housing of very small
birds (weighing < 12 g), and second
removing the rik of predators (e.g. rats
and snakes). The mesh was buried 30
cm into the ground to prevent entry by
predators tunnelling underneath. The
roof of each aviary was half covered
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Cage (275 cm x 600 cm) connecting to concrete floored
Pen 1 (room AH-31B).

(80 cm wide) by colorbond roofing
material to allow protection from sun,
wind, rain and visual protection from
aerial predators. The sides of the
aviary were also covered by sheets of
colorbond (80 cm wide) to provide a
corner in each aviary for birds to
shelter from inclement weather and to
provide additional shade. The
presence folarge trees surrounding the
aviary provides natural shade over the
area. To increase the filtration of
natural light to the aviaries and ensure
continued shielding from rain, the
ot her hal f of t he
covered by transparent Perspex sheets
(110 cm wide).



Smaller feeding cages (47 x 54 x 41
cm) were mounted to the front wall of
each aviary, 140 cm above the ground.
These feeding cages allowed for ease
of  capture and experimental
participation. Feeders (stoppered 30
ml syringes) were placde on the
outside of the feeding cage by way of
the service corridor, with the opening
facing towards the aviary, thus feed
can be supplied without the need for
entry into each individual aviary. The
door of the feeding cage facing the
aviary is left operso that the bird is
freely able to enter and exit. This
design also enables researchers to
capture the birds with minimal
handling- the door to the feeding cage
can simply be lowered, confining the
bird to the feeding cage. Birds can
then quickly and esly be caught by
hand if they need to be weighed or
moved to a different experimental
cage. This enables shaerm trials to
be carried out while the bird is retained
in its familiar feeding cage. While this
method of capture is feasible, it is often
not optimal for the long term.

Capture and experimental design

Eight silvereyes Zosterops lateralis
average = SD body mass 9.93 + 0.49 g)
were captured on the grounds of
Murdoch University, Perth, Western
Australia, by mist netting on 12 May
2009. Thebirds were confined to
smaller feeding cages within the aviary
for the first 48 hours to ensure
acclimation to the feeders and
maintenance diet. A towel was placed
over the cages to minimise visual
disturbance for the first two days. All
birds adapted tahe maintenance diet
of Wombaroo® nectarivore mix
(Wombaroo Food Products, South
Australia) very quickly. Birds were
released from the feeding cages into
the aviary after 48 hours, with all birds
successfully locating the feeders (in the
smaller feedingcages) within 3 hours.
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Feed intake was closely monitored for
two weeks, with all birds feeding well
from the maintenance diet and various
fruits (grapes, rockmelon, 4eydrated
currants and apricots). Birds were free
from research interaction during this
time. To minimise impact on the birds,
monitoring was conducted via video
cameras mounted on aviary walls,
visual observation from outside the
aviary by researchers, and by marking
feeders (to monitor intake). The
current cohort of eight silvereyes have
adapted extremely well through the
acclimation and initial experimental
phase.

Experiment protocols were designed to
give the birds rest days where they are
able to fly freely in the aviary after
completion of each experimental
protocol. Several of thexperiments
required the use of experimental cages
in  laboratories  (i.e.  controlled
environmental conditions), while other
trials could be conducted in the aviary
feeding cages. The experimental
timetable has been designed so that the
trials within the a&iary are conducted
in the first 2.5 months, and the
laboratory trials will be conducted later
in the period of captivity when the
birds are more habituated to human
presence and handling. Trials where
birds are transferred to the laboratory
are followedby multiple rest days in
the aviary, free from research
interaction.

Natural variables such as temperature
and natural light times will be treated
as variables in the analysis of
experimental data. Temperature and
humidity are recorded by a HOBO®
Onetenp placed in the aviary, and
sunrise and sunset times are obtained
from the Bureau of Meteorology. This
ensures experimental rigour while
continuing to minimise the need for
unnecessary interactions with the birds.



The current experimental trials
commerte within an hour after sunrise.
At this time the birds are active but are
not able to see the researcher well in
the partial light. To capture the birds,
researchers have needed to position
themselves in the aviary to close the
feeding cage doors jusetore sunrise.
Where experiments will be conducted
well after sunrise, this approach is not
ideal. This lead to a system being
developed that allowed remote closing
of each feeding cage door. The remote
device involves an infra red trip switch
triggeredwhen the bird inserts its bill
into the feeder (located some distance
from the door). The device can be set
to close the feeding cage doors at
preset timeframes so that the birds can
automatically be confined for the
commencement of an experimental
trial.  This method further reduces
stress on the birds as it does not require
human presence and maintains the
normal environment for the bird.

Benefits and drawbacks of this
housing system

The obvious benefit of using an
outdoor housing system is the space
and freedom afforded to the birds. The
aviaries have also afforded the
opportunity to measure physiology of
t he birds under
conditions than experienced in a
laboratory.

However there are also drawbacks to
outdoor housing. One very olous
problem has been the need to adjust
experimental schedules to the weather.
Over the last month of feeding trials,
ambient temperatures averaged
(average = SD) 15.60 + 3.68°C, with a
minimum of 4.99°C and maximum of
24.01°C. In addition to cold
tempeatures, winter rainfall delayed
some feeding trials. Although the
cages are protected overhead, wind
blown rain can interfere with the fine

37

scale recordings required to discern
feed preferences. Some trials are
significantly influenced by ambient
conditions and will still need to be
conducted in the laboratory.

The infrared devices used to contain
the birds in their feeding cages have so
far proven very successful. Video
monitoring has shown that while the
bird expresses a startle response and
flutters for a brief time, it does not
attempt to escape through the closed
door and it recommences normal
preening or feeding within 30 seconds.
The equipment currently fitted has a
drawback, namely that it cannot be
used under wet conditions. In the long
term this can be addressed by
improved equipment design.

Apart from logistical issues, there is
also the very important consideration
of how
affected by variable climatic conditions
and additional flight costs, given that
these vaables cannot be controlled in
an outdoor aviary. A recent,
investigation in another study of the
link between behaviour and energy
intake in New Holland honeyeaters
revealed significant differences in
energy intake due to housing

A

oonditiens in theseabirds r a | 0

* Birds housed in wire feeding cages in visual
and auditory contact with conspecifics
demonstrated a 40% increaseénergy intake
compared with a trial when the same
individuals were housed in opague cages with
a one way mirror, used in studies where
researchers must be able to observe the birds
under controlled conditions with no visual
contact (Purchase et al. unpusiieddata).

This may reflect the importance of both
auditory and visual contact between wild
caught birds whilst being housed individually
in captivity.

t he birdos

phy



For the current project a similar
investigation was conducted of the
maintenance costs of silvereyes held
over a 24 hour period in the feeding
cages compared with their energy
requirements when they were free
flying within the aviary, with visual
andauditory contact in both situations.
Our data indicate that housing
conditions did not have a significant
effect (paired samplestést, p=0.482)
on intake when feeding on a 0.63
molL™ sucrose solution whilst free
flying within the aviary (0.315 + 0.011
g sucrose/g body mass + s.e.m.) or
confined to the feeding cage (0.321 +
0.009 g sucrose/g body mass). The
birds did not appear to have additional
energy requirements whilst free flying
in the aviary. These results pave the
way for future behavioural stlies to
address some interesting questions: for
example, are the birds utilising the
space available in the aviary, and are
there significant differences in time
spent flying between the two housing
types?

Future welfare developments

At present, the bisl are weighed
weekly during experimental
participation. This involves catching
each bird from the feeding cage and
weighing it in a cotton bird bag. While
the procedure is undertaken as quickly

as possible to reduce stress associated

with capture, theres still the stress of
capture for the bird. A remote
weighing system is being investigated.
The idea is that each perch will be
suspended from an attached balance
that will automatically record weight
when a bird lands on the perch. This
will enable rasearchers to record the
weight of birds more frequently and
possibly more accurately during
experimental trials without the stress of
physical interaction.
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Conclusion

While it is too early to draw any
conclusions from the research, it can
be said thathe welfare improvements
that underpin this study are pointing to
new possibilities where technology
combined with well designed aviaries
will enable continuing research to be
undertaken with captive wild birds
while at the same time meeting high
welfare sandards. The point is that
strong animal welfare need not
undermine good science, but at the
same time it can place limitations on
science and often, as in this case, may
require considerable 4t@inking of the
experimental  protocol and its
implementatio.
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Abstract

Griffith University Animal Ethics Committeanembers describtheir work with the
University as maintaining complianceith the Australian Code of practice for the

care and use of animals for scientific purposé¥e are presenting data on animal
usage and evidence of improvemetdsanimal welfare on campus over a 7 year
period. Numbers of laboratory animals used on campus during that timeframe
remained steady or decreased. University staff worked hard to improve standards of
animal welfare on campus and the status of animaierglly through educational
research and their involvement in animal law in the wider community.

Meanwhile, off campus, the number of animals used in wildlife studies climbed
steadily by ~10,000 individualper annumas research on new large scale fish
projectsbegan. Ninetiyeight percent of the reported wildlife now used is marine or
freshwaterfish. More scientists are now studying fish. Refined sampling methods
like fin-clipping or using fishlarvae and developing new standard operating
proceduresare used in genetic and bjeographic studies. A new set of scientific
purposes involving resource assessment, biodiversity conservation and fish farming
are current problematic issues for the AEC. Some of these include; monitoring
effective compliancewildlife moving long distances between state jurisdictions,
inter-jurisdictional differences in the application of the Code and fiskv perceive

pain and stress.The AEC is challenged by this change of direction. Griffith
researchers are working on dies to adapt and help address some of the gaps in our
knowledge of fish experimentation and their welfare.

Starting in 1975 Giriffith University has of Health and SEET ($nce,

grown rapidly and is now spread across Environment, Engineering and
5 campuses between Brisbane and the Technology) who together employ
Gold Coast in South Eastu®ensland. around 100 Staff (7.5%). They

Today 37,000 students are enrolled and
1200 Academic Stafire employed.It

has only one AEC to receive
applications to use animals in teaching
and research. Animal based projects
are evenly spread between the faculties
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supervise some 150 (15%) higher
degree research students who also
work with animals. The University is
stil growing and building new
facilities such as thdeskitis Institute
which was completed in 2008 and



houses the National Centre for Adult
Stem Cell Research, incorporating a
modern animal facility.

From 2002 to 2008 the number of
animals used in research and teaching
has grown by 10,000 annually anckth
number of animal facilities the AEC
will inspect has increased from 2 to 5.
The number of fulltime staff employed
to care for animals in drampus
facilities has increased from 1 to 5
(backedup with 10 fully trained part
time staff). The total numbef active
projects per annum monitored by the
AEC that use animals for research and
teaching has grown modestly over this
period from 110 to 150 (an increase of
~ 8lyear). The AEC has worked very
hard to minimise the numbers of
animals used and any negatiwelfare

effects on them Dby insisting on
accountability for the numbers used,
re-use and project refinement in line
wi t h t he Code of
policy. Today, significantly fewer
animals are used for teaching purposes
than previously. The Univergithas
benefitted from this work by remaining
compliant with the Code and has
responded by building new facilities in
which higher standards of care are
possible. The numbers of laboratory
animals used has not increased over the
period (~3000 per year). ri#ith staff
helped organise conferences on
compassion for animals (in 2007) the
status of animals in law (Sankoff
&White 2009) and conducted research
on empathy for animals in education
(Tulloch 2007; 2009).
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The animals houseah-campusfor use

in research and teaching at Griffith are
primarily rodents r@abbits,guinea pigs,
rats& mice), chickensand fish and the
animal care and welfareemains the
priority of the AEC and animal care
staff. Staff (animal care &
investigator) culture and attie is
fostered by the writing and usd an
increasing number of Standard
Operating  Procedures.  Animal
housing has been improving over the
years with controlled environment
caging, cage enrichments and rewards,
optimisation of nesting material / foods
/ music / lighting and potential for
animal rehoming (adoption). The
University Animal Manager is a
permanent member of the AE&nd
reports both orally andia a written
report to the Committemonthly at its
meetings. This input is considered
essential toeffective project approval,
roll-out and monitoring, plus any
dispute resolution between the AEC

and project investigators.  Griffith
University and its AEC has been
audited twiceby the QPIF as part of
the triennial NHMRC recommended
review guidelines ad some
practices/procedurdsave been used as
a model for other institutionsGriffith
University has an animal welfare
framework (as part of broader research
ethics and integrity policy) that has
been successfully balancing the needs
of researcher, aniah care and welfare
and legislative requirements.

With respect to the challenges of the
increasing number and diversity of
wildlife based animal projects, Griffith
University has experienced large
increases in fish use while numbers of
all other types D wildlife used
remained steady. Today 98% of the
ani mals reported
for scientific purposes are fish. Why is
this so? What is the impact on these
animals?
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Fish used in Griffith research are
mainly native species from friewater
and marine habitats and are released
alive either as bygatch or after non
destructive sampling (fin clipping / tag
insertion). There are clearly many
species in need of study and some
project aims include large and small
scale surveys for  biodiveity
conservation and management,
resource assessment, ecology, control
and culture. Much of the research is
funded by and informs the actions of
governments and private industries.
Numbers in bycatch can be high and
may include exotic pest species like
Carp that must be euthanased by law.
Large numbers of fish larvae in by
catch from prawn fishing have also
been studied. Fish welfare and
ecology is the least well known of all
the types of vertebrate animals, for
example at the 2008 ANZCCART
conference speakers presented their
research findings on attempts to
identify pain thresholds and
appropriate analagesia in fish. In
January 2009 the EU Panel on Animal
Health and Welfare published a
scientific opinion about its general
approach to fish welfare dnto the
concept of sentience in fish (European
Food Safety Authority 2009). The
opinion was motivated by the concern
about welfare aspects of husbandry
systems for farmed fish. It suggested
new areas of research are needed and
that indicators should bespecies
specific, validated, reliable, feasible
and auditable. We have some way to
goe

It is physically impossible for Griffith

University AEC to monitor all this

wildlife activity firsthand. Research is
being conducted, geographically, all
over Australa, in other countries and
in the seas between. It maybe difficult
(and inappropriate) to reduce the
animal numbers involved. Fishing
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methods can be refined further but by
catch cannot be totally eliminated.
Tagged fish move londistance
between counies and different
jurisdictions that define animals, their
use and welfare often in very different
ways, for example some Australian
states do not classify fish as a
reportable animal species for AEC
purposes. There is little information
about how fish peeive pain.

Griffith  University alone cannot
answer all of these questions but it is
conducting research to address some.
Two examples are: Wte Shark
satellite tagged in &w Caledonia
moving to north Queensland during
habitat research. Research being
conducted on suitable temperatures to
promote reproduction and fitness in
farmed Salmon and provide knowledge
to address effects of climate change for
native fish.
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Physiological sheep studies: metabolic crate versus pen.

Mark H Oliver
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Abstract.

For many years the metabolic crate has been in routinBouseusing sheep during

in vivo physiological study. The advantages of this type of housing are that the
animal cannot take flight easily, it represents less danger to the investigator and feed
in /excreta out measurements can easily be performed. iMpsttantly, sensitive
instrumentation can be protected (e.g. vascular catheters and electrodes etc). Sheep
studies at urbabased research institutions in particular, have a constitutive reliance
on the metabolic crate. While there are still many imsta where short term housing

in metabolic crates may still be the most appropriate, it is important that investigators

and animal care staff routinely interrogate their absolute necessity.

Long term

housing in crates of more thawo weeks duration, repsents an undoubtable
compromise of animal freedoms and hopefully this is recognised and justified in any

research situation.

Why use metabolic crates?

Existing research infrastructure within
a facility may dictate the necessity to
use metabolic crase In some
situations sheep are housed in urban
laboratories with limited space, so
containment in a metabolic crate is
practical from a management
perspective. Sheep in a crate are also
much less able to take flight during a
procedure or manipulation drperhaps
pose less risk to the personal safety of
the researcher. Excreta is contained
and easily collected within a well
designed crate and the reasons for
doing this may relate to management
and/or scientific requirement (e.g.
guantitative or qualitate
measurement of urine or faecal matter).

Certain experimental characteristics
may also benefit from metabolic crate
containment. Some experiments may
require the use of radioactive tracers
that are administered in drinking water
or by direct infusion In these
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situations, containment issues are
clearly a determining factor in the
decision to use crates. In other
experimental setups the use of fragile
electrophysiological  instrumentation
(e.g. for cardiovascular monitoring
and/or brain electrophysiodly) may
also require that sheep are contained
and unable to access equipment or
leads connecting them with such
equipment. However, in all of the
above situations it is remarkable how
often a sheep kept in a metabolic crate,
no matter how they may be
corstrained, find ways to access and
chew on such items!

An important factor in the decision to
use metabolic crates is dogma. The
attitude "this is the way we have
always done it" is still a common
factor. This reason is obviously not
exclusive to the mue at hand and is
commonplace in research laboratories,
despite the ironic fact that they are in
the business of discovery and
innovation. In animal research,
innovation must be much broader than



just the focus of the work or question
being dealt with;tishould always also
involve the 3Rs" of ethics. Often,
quite serendipitously, new approaches
to manage the experimental animal
actually do benefit the quality of the
scientific output.

Pens can work better.

Our research group was faced with the
prospet of performing a large indoor
sheep experiment involving nutritional
manipulation that covered a time frame
from 2 months before mating right
through pregnancy, until 3 weeks after
birth (over 7 months, see references).
The experiment required individua
manipulation of maternal food intake
for specific periods of time, so housing
of sheep in individual pens was
required. Prior to the introduction of
ewes into the feedlot, outdoor feed
intake/weight gain  trials using
specially designed pelleted conceutgr
feed were performed in order to
exclude sheep that were poor eaters of
this diet (510% of all ewes).

Maternal and foetal surgery to fit
catheters was performed on day 110 of
pregnancy (term = 147 days) to allow
regular blood sampling from the fokta
sheep until delivery at term (twice a
day for the last 10 days). Often
necessity brings about change, and this
was a case in point. Prior to this work,
our approach to foetal/maternal
instrumented sheep work had been
limited to the use of metabolic ¢es
and terminal experiments ending
before birth. The long period of
intense study as well as the scope and
size of the project demanded a more
practical and ethical solution than
metabolic crates, so housing in pens
was implemented. Pens in our feedlot
are 1.2 by 1.4 m in size with flexi
mesh flooring. The sides are
composed of a 10 cm mesh so animals
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have easy vision and contact with
neighbouring sheep. Daily feeding and
regular weighing allows sheep to
become well accustomed to human
contact.

Within our sheep laboratory, we have
research staff that possess high skill
levels when it comes to dealing with
vascular catheters in an aseptic manner
and who are also "good with animals".
In between sampling periods, catheters
are secured in a plastic bagchored
on the back of the ewe and covered in
a tubular dressing. Losses due to
catheter mishaps and foetal infections
are no higher than similar long term
experiments we had previously
performed using metabolic crates.
Problems with not eating were flss
frequent. Staff also felt more ethically
comfortable performing these
experiments in pens and bonded better
with the sheep.

Work on this project has continued
with progeny sheep also being kept
indoors intermittently from birth to
four years of ge. It is difficult, when
working with these well conditioned
sheep, to resist the anthropocentric
belief that they actually enjoy their
"hotel" stays in our facility. The only
real difficulty with this approach of
using pens has been that staff have
bemme very attached to the animals
and studies of normal sheep behaviour
under these conditions have become
virtually impossible because of high
degree of tameness exhibited by these
sheep! However th effect is not
without its benefits andf you are
interested in cognitive function rather
than fear responses you may be on a
winner. Also if you are performing
tests of stress hormone axis (or nearly
all physiological tests) the less stressed
the animal is at baseline observation,
the betteryour data willbe



Barriers to change.

Despite our experience with the
experiment described above there are
still barriers to adopting pen based
housing over the continued use of
metabolic crates. Some have been
outlined earlier including the use of
existing infrastucture and protection
of the delicateinstrumentation needed
for more sophisticated monitoring.
Lack of funding avenues for change
hasalso been a significamt significant
impact in addressing s issues.
Other barriers may include the
technical abily of staff or
investigatorgo performstudies in pens
rather than metabolic crate€ertainly,
the level of training required for pen
based work is higher and demands
superior animal handling skills than for
the crate, as well as a lot of "sheep
whispeing" ability. Training can be
improved and additional outside
perspectives can be sought; senior
investigators should always encourage
staff suggestions. Willingness to
change is of course influenced by an
investigator's attitude to animals in
research rad their genuine concern for
the importance of animal welfardt is
sometimes easier for researchers to be
somewhat tunnel visioned for the
specific scientific outcomes they wish
to achieve while forgetting that there
should be a constant-eppraisal bthe
welfare cost involved. Peer review
should include welfare issues andgbe
should not be regarded as a "non
academic” management issue.

Importantly, it is also worth reminding
colleagues that improvements in
animal welfare standards will almost
inevitably also result in improved
experimental outcomes

New possibilities and ideas.
Technological innovation is often cited
as a barrier to the use of pens rather
than metabolic crates.Slowly more
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remote monitoring and wireless
technology is becomingavailable
(remote sensors for glucose, heart rate
etc). The problemwith this is that
mostof this equipment is designed and
marketed for medical rather than
scientific use. The most common
consequence of this medical targeting
IS a very high cost anaWw possibility

of reuse. Often medical equipment
will  function only within limited
rangesin orderto cover manufacturers
and practitioners from
misadventure/malpracticeBiomedical
industries are profit driven, health
providing agencies are restrictett
marketing/provider agreements and
politically there is little will for
change. There is however a small
industry of equipment providers for
physiological  research. Some
investigators do become involveat
the ground floor of the technological
developrent of the equipment before it
reaches commercialisatiorand can
therefore use it more economically
The biomedical and biological
scientific  community must enhance
and communicate this type of activity
whenever possible.

Use of radioactive isotopes isheep
studies is often a good reason for using
a metabolic crate rather than a pen; for
containment purposes. Gradually
however, non radioactive isotopes are
becoming more availableThese cold
isotopes are usually no more hazardous
than excreta.Once gain cold isotopes
are used in medicine more commonly
and therefore, attract a premium price.
It is worth attempting to explore with
cold isotope supplierhe possibility of
enteing into a material transfer
agreement or similar arrangement that
might alow cheaper or free access to
these substances in exchange for
"some" IP rights.However be warned,
as when procuring pharmaceutical
agents by these means, dealings can be
very protracted and negotiations can



involve details that will drive your
average eademic nuts.

If metabolic crates need to be used but
there also pen facilities available,
investigatos should consider using
crates  episodically rather than
continually. In our research facility
we currently do not have access to
remote telemetry foelectrocardiogram
research. Our animals are very tame,
accustomed to human contact and are
thereforeeasily adapted to short term
caging in metabolic crates for this
purpose. As long as the food is good
and the background music is to their
liking the $1eep appear unstressed and
produce useful data. The music
suggestion is not in jest particularly
whenmetal, rather than wooden crates
are usegdasthe metallic bangs etc can
be annoying, even startling to sheep.
Soft background music doeselp
desengize sheep to extraneous noise

Institutional Animal Ethics
Committees and organisations like
ANZCCART naturally have a big role
to play when it comes to encouraging
change where possible. Interaction
between investigators with related
welfare issues dso need to be
encouraged. During this recent
ANZCCART meeting in Port Douglas,
the  discussion  following my
presentation included a comment from
the audience sayingthat their
institution was usingadjustablesized
crates to dal with similar issues we
faced. In this case, they were using a
crate the size of a pen, which had a
slide in barrier that could reduce the
floor space available to the sheep back
to that of a crate during some
procedures. It is a kind of hybrid
crate/pen which is agreat idea. The
diversity of perspective on welfare
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issues gained at meetings like
ANZCCART will oftenallow practical
means to improve the welfare of all
animals involved in research.

Summary.

Metabolic crate based sheep research
will continue for the foreseeabfature

as there are situations where it is
unavoidable. However there are
probably many situations where use of
pens could be considered, or perhaps,
the episodic use of crateChange in
this area is not just the responsibility of
the researcher but sal of parent
organisation supplying the facilities
and the funding bodies including
governmerd.  Solutions need to be
workable and not cost prohibitive for
researchers. At the same time wide
consultation should be sought to find
both the best welfarand the most
ingenious and cost effective solutions
for making the switch from metabolic
cratesto pers.

References.

Oliver MH, Jaquiery AL, Bloomfield FH
and Harding JE (2007) The effects of
maternal nutrition around the time of
conception on the health tiie offspring
Soc Reprod Fertil Suppd: 397-410.

Todd SE, Oliver MH, Jaquiery AL,
Bloomfield FH, Harding JE (2009)
Periconceptional undernutrition of ewes
impairs glucose tolerance in their adult
offspring.Pediatr Res65(4): 409-413.

Hernandez CHjarding JE, Oliver MH,
Bloomfield FH, Held SD, Matthews LR
(2009) Effects of litter size, sex and
periconceptional ewe nutrition on side
preference and cognitive flexibility in the
offspring.BehavBrain Res204(1)82-87.



The welfare status of expamental animals in South Africa:
The Past, Present and Future

Este Kotze

Research Ethics Unit, National Council of SPCAs (South Africa)

Abstract

Animals have been used in biomedical research in South Africa (SA) since the early
1900s. The first a¢impts to ceordinate laboratory animal interest in South Africa
began in 1970. In the late 1980s, under pressure from animal welfare and rights
groups, Government (Department of Agriculture) initiated working groups to draw up
specific legislation to coml the use of animal experimentation. No legislation
resulted from this and only in 1990 a National Code (National Code for Animal Use
in Research, Education, Diagnosis and Testing of Drugs and Related Substances in
SA) was published. In 1997 the O#iof the DirectoiGeneral of Agriculture was
commissioned by Government to draw up guidelines for new legislation pertaining to
the use of animals in research. This once again resulted in a dead end. Frustrated by
this, the National Council of SPCAs (NSR) in South Africa suggested that the
South African Bureau of Standards (SABS) should be used to set a national standard
for the use of animals during research, testing and education. During 2001 the
NSPCA and members of the South African research contynutilising research
animals approached StanSA a division of SABS, with a request to create a new
standard to be developed as the research community faced new challenges. There was
a perception that the previous code was no longer contemporary aseshaahc
progressed, the political and economic environment has changed and so did public
opinion. Nearly eight years later during December 2008 the South African National
Standards for the Care and Use of Animals for Scientific Purposes (SANS
10386:2008) wapublished. This standard encompasses all aspects of the care and use
of, or interaction with, animals for scientific purposes in medicine, biology,
agriculture, veterinary and other animals sciences, as well as industry and teaching
studies in South Afria. Where applicable, the SANS 10386:2008 can be used as a
supporting document to be read in conjunction with the Animals Protection Act (71 of
1962). If vigorously implemented, the standards will help ensure that the justification
for using animals in re&zarch is always critically questioned with more done to replace

or avoid their use. It will also play a significant role in helping to reduce the suffering
and improve the welfare of those research animals still used, ultimately ensuring the
effectivenes®f Animal Ethics Committees in South Africa.

Animals have been used in biomedical Governmental diagnostic, serum and
research in South Africa since the early vaccine production laboratories were
19006s when or gani sestablisbed.s Angnalccdlioniess mostliz e
South African Institution for Medical comprised of rodents, were established
Research, the Veterinary Research within institutions, on a departmental
Institute at Ondrstepoort and various basis to meet local user needs.

48



HISTORY S
[\

¥y

W] South African Association for
e ) Laboratory Animal Science

By (saaLAs)

Request for National Code for the Care and
1980 — ; ;
Use of Experimental Animals

The first attempts to cordinate
laboratory animal interest in South
Africa began in 1970. Eight years later
(1978) the South African Association
for Laboratory Animal Science
(SAALAS) was established and still
exists.

In the | ate 19806s,
animal welfare and rights groups, the
South African Government
(Department of Agriculture) initiated
working groups to draw up specific
legislation to control the use of animal
experimentation. While this didot
result in any legislation being passed, a
National Code (National Code for
Animal Use in Research, Education,
Diagnosis and Testing of Drugs and
Related Substances in S.A) was
published in 1990.

In 1997 the office of the Director
General of Agriculture was
commissioned by Government, to draw
up gquidelines for new legislation
pertaining to the use of animals in
research. This once again resulted in a
dead end.

Frustrated by this the National Council
of SPCAs (NSPCA) in South Africa

suggested that the South African
Bureau of Standards shoubeé used to

set a national standard for the use of
animals during research, testing and
education. During 2001 the NSPCA
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and members of the South African
research community utilising research
animals approached StanSA (Standards
South Africa) a division bthe South
African Bureau of Standards (SABS),
with a request to develop a new
standard to be developed. This was
done because the research community
were facing new challenges. There
was a perception that the previous code
was no longer contemporary ssence
had progressed and the political and
economic environment has changed
along with public opinion. Nearly
eight years later, the South African
National Standards for the Care and
Use of Animals for Scientific Purposes
(SANS 10386:2008) was publisthe

SANS 10286:2008

1962 — Animal Protection Act

equest for National Code for the Care and Use of Experimental

R
1980 - Animals

2001 — NSPCA requests National Standards

South African National Standards for the Care
and Use of Animals for Research Purposes
(SANS 10386:2008)

The standard (SANS 10386:2008)
covers, amongst others, the:

1 Responsibilities of institutions
and their Animal Ethics
Commi tteeds;

1 Responsibilities of investigators
and teachers;

1 Acquisition and care of animals
in  breeding and holding
facilities;

Wildlife studies;

Care and use of farm animals
for scientific purposes; and

Use of animals for the purpose
of teaching.



. e
SANS 10386:2008 S
- @ The purpose of the standard
is to ensure the ethical and
humane care of animals
S ——— used for scientific purposes
i Medicine
i Biology
i Agriculture
i Veterinary and other animal
science
i Teaching
A bl )
Speciesspecific annexure provide

institutions with reference material,
including minimum requirements for
housing.

If vigorously implemented, the
standards will help to ensure that the
justification for using animals in
research is always critically
questioned, with more done to replace
or avoid their use. It will also play a
significant role in helping to reduce the
suffering andimprove the welfare of
those research animals that are still
used.

National Council of SPCAs

The use of animals in research is an
extremely complex and controversial
issue, both within South Africa and
internationally. Broatbased practical
initiatives are needed to address animal
welfare concerns within this field.
When the NSPCA began investigating
the South African situation, important
focus areas were identified which
would form a strategy for addressing
animal welfare issues. These focus
areas hve been tried and tested
internationally and have provided a
good platform for South Africa.

Animals are used for many different
purposes in research and testing, with
each area of use raising specific
ethical, welfare and scientific issues
and questins. The NSPCA adopts a
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constructive and practical approach,
assessing every issue individually and
critically questioning the necessity and
justification for animal use.

The ultimate aim of the NSPCA is the
replacement of animal experiments
with viable alternatives. Until this can
be achieved, animals used in research
should receive humane and
compassionate treatment at all times.
The NSPCA therefore campaigns for
measures that will help to replace
animals, reduce the number of animals
used, minimiserad avoid suffering and
improve the welfare of those animals
that must be used. It is essential that
these measures are implemented
t hroughout t he ani
just during experiments.

The NSPCA is the only welfare
organisation in South Afta with a
specialised unit (Research Ethics)
dedicated to working with the issues
surrounding animal experimentation.
The Unit consistently works within
four key operational areas:

1 Inspection of facilities using

animals for  experimental
purposes;

1 Identifying legislation and
national standards governing
animal experimentation and
subsequent areas of
improvements;

1 Identifying institutions
conducting animals

experimentation with the view
to establishing and/or assisting
with the effective functioning
of Animal Ethics Committees;

and

1 Seeking and providing
information on ethics and
alternatives to animal
experimentation and animal

welfare issues.
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Nussbaumbs Capabilities as Cri
Galil Tulloch
Bioethicist, School of Humanities, Griffith Wmaity, Nathan, QLD.
Abstract
The paper outlines Martha Nussbaum's capabilities approach, as applied to animal
ethics, and then assesses the relevance of each capability as a criterion of good
practice. The use of pound animals in veterinary and szieogrses is taken as a
case study.
humans i like exercising a moral

The conference t h enusele oni & proxyi Bbgest.t Martha
practiced and we 6r élussbdumm regaeds this €oacept hsi aa r
with the 3Rs and the 5 Freedoms, but fragile empirical claim  about
in this paper | 6d Ipsykhelogg. o augment those
ideal s by thr owi ng Thal usraldrya fom&ant wadthat

capabilities into the mix.

I will initially examine some aspects
of animal ethics and then focus on
Mart ha
Acapabilitieso

ANIMAL ETHICS : Animals have
long been considered inferior to
humans and different in kind, not
merely in degred though this firm
boundary was made problematic by
Dar wi ndés 6The
(1859). In Judae€hristian ethics,
God gave humans dominion over
animals T moderated by injunctions
towards kindness. The medieval
notion of the Great Chain of Being,
with man at the ape expressed this
ideal. The philosopher Kant argued
that animals were not rational or
autonomous, so their lives were not
ends in themselves
in ALectures on
animals are merely indirect duties
towards humanity andf we treat
animals kindly, we strengthen the
disposition to behave kindly towards
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animals could appropriately be treated
as means to our ends. For Kant, moral
duties can only be to setbnscious

beings. Only such beings can be

Nussbauamodsmembers of thea mdrad community.
appr Ananaly could thus be relegated to

beings of secondary conceri if
concern at all, for want of a soul, of
rationality (albeit construed in a
particular, narrow way), of autonomy
or of language.

The Christian notion was at best, one

Or i gaf human stewa&lphg cande &t dvorst,

human dominion over the rest of
nature, including animal This
exacerbated the lorgstablished

prejudice in western culture in favour
of rationality as the defining and
unigue characteristic of human beings.

In the Enlightenment, Rene Descartes
argued that like clocks or robots,

.animal® were @ macldirstisat vovedw ,
Et handocmmde,sourads ut hddunb feelisgs. t o

In such a context it was easy to portray
animals as quasilockwork animated
robots T Af urry clockso.
conception rationalised vivisection, for

ter



creatures with no consciousness could
feel no pain.

Sentience

Jeremy Bentham, the founder of
utilitarianism, was the first major

figure in Western ethics to advocate in
1789 that animals should be included
in our concepts of ethical thinking. As
he memorably argued:

What else is it that should trace the
insuperable line? Is it the faculty
of reason or perhaps the faculty of
discourse? But a futjrown horse

or dog is beyond comparison a
more rational, as well as a more
conversable animal than an infant
of a day or a week, or even a
month old. But suppeasthey were

otherwise, what would it avail?

The guestion S
reasono? nor i Can
ACan they suffer?

In this way, Bentham addressed the
issue of the boundary between human
and animal and introduced the concept
of sentiencel or the capacity to feel
pleasure and pain as the central
criterion of issues of animal ethics.
This was the driving force behind the
POCTA i Prevention of Cruelty to
Animals Acti tradition of legislation
which still prevails today. It is an
animal welfareframework, evident in
the RSPCA charter and in the work of
some animal activists.

Peter Singerds
ABent hamiteodo tradit
argues that the difference between
humans and animals is one of degree,
not of kind, i.e. ot absolute, and that
the boundary is quite amorphous.

Circles of Compassion
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As early as the ™ century AD, the

Stoic philosopher Hierocles created a
vivid metaphor for extending the

boundaries of our moral concern.
Imagine, he argued, that each o u
lives in a series of concentric circles,
the nearest being our own body, and
the furthest being the entire universe.
The task of moral development is to
move the outer circles progressively to

t he centr e, SO t hat 0 |
become like oneself, singers like
relatives, and so on. Singer adopts this
metaphor and argues for explicitly
extending the circle of
beyond t he boundary of
species, to include animals and
ultimately further, to the whole
environment. Why we should dbis,
is meant to be intuitively obvious; at
least learning to see it in this manner is
the O6path of enl i ghtenr
meligions. 1 Can t hey

they talko? But
8peciesism

Speciesism was the second great
driving idea in animal ethics after

sentience. It was a term coined by
Ryder and popularised by Singer. It

means a prejudice or attitude of bias in
favour of me mber s
species against those of members of
another species. Speciesism obviously
picks up on the unfavourable

connotations of racism and sexism and
the movenents to extend equal

consideration to the interests of
coloured people and of women.

wo r kThe staslg rtoo ehambe ddegpated,t hi s

unrefiective anatidns ok thd apedeb e r
barrier is the task we now face and it is
perhaps the hardest of all because the
attitudes are so nérenched and the
economic incentives to persist with
costcutting, productiodine, inhumane
treatment of animals are so great. Pope
Benedict has
use of creatures, so that geese are fed

of

condemned t



in such a way as to produce as large a
liver as possible, or hens live so packed
together that they become just
caricatures of bir
context that the argument to expand
our circle of compassion appeals to
considerations of animal welfare, but
also makes a transition to animal
rights, as animals are considered as
sentient beings who deserve quality of
life.

broadranging and specific, and

grounds positive guidance for action.

| t 0s t he capabilities
ddsocabed by Martha iNassbaum and hi s
Amartya Sen, Nobel prizesinning

economist, wh pioneered a Quality of

Life approach to human capabilities in

the context of aid and human
development, tied to the UN

Declaration of Human Rights.

Bentham makes this point at the THE CAPABILITIES APPROACH
beginning of the quoted passage, by

asking what is the boundary between The capabilities approach was first

humans and animals? Isitthe capacity ar ti cul at ed in O06The Que
of reason or of languagethe 2 most published in 1993 and based on their
common candidates after soul. He research in a World Institute for

rejects both, citing a dog or a horse as
more advanced and rational than an
infant. So the preference for an infant
sounds speciesist. Opponents usually
invoke potential at this point. So
Bentham made both pds 1 the

Development Economics Research
study for the U.N. University. The
book comprises papers from a 1988
conference in Helsinki, which they
organised for WIDER.

speciesist point as well as the sentience WI DEROG s mandagein i s t o

pointi in that passage, though it is the interdisciplinary research and the

final famous sentence and the conference brought together

sentience point for which he is  economists and philosophers around

commonly quoted. Singer uses the t he question what i s me

same arguments. of I'ifed and what i s r ec
social policy for improving it.

I accepted Singer 6sNugslmasm éxtemded theoapproach too n g
time (actally since the early 70% animals, initially in her mammoth book
when as a postgraduate student | heard 6 Up heaval s of Thought ¢

him give a paper on Speciesism in the
Monash University Philosophy
Department) and certainly the concept
of sentience is central to his
hypothesis, as is the opposition to
cruelty which is ts corollary. But the
focus here is primarily negative, with
an indirect appeal to empathetic
identification with those animals most
like us, and appealing to quality of life
i whether human or animal needs
specification if it is to be more than
vague.

I now think
theoretical approach, which is more
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t herebds

arguing for the intelligence of the
emotions as a discriminative response
to issues of value and importance..

Martha Nussbaum

Nussbaum is Professor of Law and
Ethics at Chicago Universitgnd is a
classicist and moral philosopher, who
has been influential in the nen
postmodern pockets of literature
departments, and the turn to virtue
ethics and applied ethics; and more
recently, animal ethics.

an even better



She was in Australia for a seminar on
her wak at the Humanities Research
Centre at the Australian National
University in 1999 and again to present
the Tanner Lectures on Human Values
in 2002. The title of the -Becture
series was
Contract: Towards Global Justice, and

humanity to considerations of justice
for nonhuman animals.

The Tanner Lecture is preceded by 3
epigramsi One from the political
philosopher John Rawls (which gave

i B ey o n the lecture g&s title}s @ne froe lAristotle,

andone from the Nair case considered

the 3 lectu es were on i ByatpeaHindd Ketala eHgh Court in
and the Mentally DRGE& bThie dase, affirfnétl utanimals as
Capabilities Across National Obeings entitled t
Boundari eso and- f JNussbaurn e defivesr frodo n this,
Hu man Aniwhmehlbecame the entittements to adequate opportunities

core of her contribution to the 2004
book 6ANni mal
edited with Cass Sunstein.

Nussbaum and Animal Ethics

So, what does the capabilities
approach, as extended by Nussbaum,
have to offer? It appeals for animal
welfare based on rights derived from
their capabilities which are outlined.
The approach lists ten capabilities, nine
of which also apply to animals. It
stresses how much more has to be
considered and provided for than is
implied by sentience and covers the
whole range of animals, including
those in zoos, rodeos, museums, and
laboratories. It involves a radical
paradigmshift in outlook and has huge
practical
and it 6s easy to
shortcomings fall. It is in my view the
most current and the most exciting
development in animal ethics.

In the Tanner Lectures in Canberra
(2002 as well as
with Cass Sunstein (2004), Martha
Nussbaum addresses ethics for -non
human animals. She argues that the
capabilities approach is the best basis,
theoretically and practically. She also
argues for extending the focus beyond
traditional appeals of compassion and
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for nutrition and physical activity;

Ri g h tfreedom fromnh paio,hsquadoh eruelty

and fear; freedom to act in ways
characteristic  of the  species,
opportunities for interacting and to
enjoy light and air in tranquillity.

To some people, this may echo the
Five Freedom$ freedom from hunger
and thirst; fom discomfort; from pain,
injury , disease; from fear; and to
perform normal behaviour which
have been influential and valuable as a
guide to policy since their formulation
in 1965.
however, go further.

Nussbaum goes on #rgue that cruel
and oppressive treatment of animals
raises issues of justice rather than
merely of compassion and humanity.
Like the notion of humanity,

not to blame for the uwfering.

Compassion thus omits the essential
element of blame for wrongdoing,
according to Nussbaum and even if we
add- that duties of compassion involve

I ntheowvew ithatail is Rrong htd sadse

animals suffering, this falls short, in
Nussbaumods Vv ng e that

mistreatment of animals is not just
morally wrong, but morally wrong in a
special way, raising questions of
justice. So saying mistreatment of
animals is unjust means not only that it

Nussbaumobs

of

di

i mpl i cat i cmpassion infolved the tloobghtehatvaa b | e
ibeing mstsufferipg sigrlifieantlg and ib e

a L



IS wrong of us to treat them that way,
but also that they hava right i a
moral entitlement not to be treated
that way.

It was in the penultimate section of the
Tanner lecturei A Towar d
Political Principles : The Capabilities
Li st dhat the strength of the
capabilities approach really emerged,
for the phusibility of her practical and
policy prescriptions feeds back into the
theoretical persuasiveness of her
argument.

Nussbaum lists 10 capabilities, and
individuals may be said to have an
interest in expressing these
capabilities. This goes for animas.
The capabilities are listed below:

The Capabilities Approach

1. Life
2. Bodily Health

3. Bodily Integrity

4. Senses, Imagination and
Thought

5. Emotions
6. Practical Reason
7. Affiliation

8. Other Species

9. Play

100 Contr ol

Environment

over

Let us consider the exangplf using
pound animals in research and teaching
as we consider what these capabilities

imply.

The first capability isLIFE, which

entails animals are entitled to continue
their life, whether or not they take a
conscious interest in it. This puts
presure on the meat industry to reform
its harmful practices, as well as
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highlighting problems with killing for
sport (such as hunting and fishing) and
for fur.

BODILY HEALTH is the second
entittement and where animals are

B ansldar buman control, this entalbsws

banning cruel treatment and neglect,
confinement and ill treatment of

animals in meat and fur industries;
forbidding harsh or cruel treatment for
working animals, including circus

animals, regulating zoos, acquaria and
parks, as well as mandating the
provision of adequate nutrition and
space. Nussbaum points to the
anomaly that animals in the food
industry are not protected as domestic
animals are and recommends that this
anomaly be eliminated.

BODILY INTEGRITY is the third

entittement, which wod prevent the

declawing of cats and other
mutilations, such as tatlocking, that

make the animal more beautiful to
humans. It would not ban forms of
training that are part of the
characteristic capability profile, such
as training horses or border cadlie

SENSES, IMAGINATION, &
THOUGHT constitute entitlement
four and entail access to sources of
pleasure such as free movement in an
envir@mendte please the senses and
which offers a range of characteristic
activities.

EMOTIONS are entitlement five.
Nussbaum argues that all animals
experience fear and many experience
anger, resentment, gratitude, grief,
envy and joy, while a small number
can experience compassion. Hence
they are entitled to lives where it is
open to them to have attachments to
othes and not have these attachments
warped by isolation or fear. While this
iIs understandable in relation to



domestic animals, it is overlooked in  territorial integrity of their habitat,
relation to zoo and farm animals and domestic or wild; while the anajoe

research animals. of work rights is the rights of labouring
animals to dignified and respectful

PRACTICAL REASON (entitlement labour conditions.

Si X) i s C&taniclediyemeatr c hi t e

in the case of h u m®©nly Practical (ReaSon aloed noh &ts
O6no precise anal o g wmoethlyiwth animas andamueh ob f
nonh u ma n ani mal s. 0 whidtoitwegjuiresr can bev éerived from
should consider the extent to which the the criteria for flourishing. However,
being has a capacity to frame goals and even e&cluding it, if the other 9 of
support it if this is present, as well as these 10 capabilities were taken
providing plenty of opportunity for seriously, it would transform the
movement and variety of activities. common conception of how much
needs to be provided as basic
AFFILIATION is entitlement seven conditions for animal§ not just life,
on the capabilities list. Nussbaum  health, and the maintenance of bodily
argues that animals are entitled to form integrity, but  oppdunities to
attachments and to relationships with  experience the senses, imagination and
humans that are rewarding rather than thought, emotions, affiliation, relations
tyranni cal, as well avgith otleer $peciese playnand eontwio r | d
public culture that respects them and over the animal 6s envir
treats them as di gnis hardetd thibkeaf a giisgle dnstance
where adequate allowance is made for
OTHER SPECIES is capability eight these capalities.
and calls for the formation of an
Ointerdependent w 0 rNusdbaurmn recogmides thal these Irights
species will enjoy cooperation and need international cooperation, via
mutually supportive relations with one accords, such as the U.N. Declaration
another . 0 Thi s i ded Hunmmann Rights, asnwell asl tkeemme n t
cal |l s, i n Nus s baumdélsninabilityr dof ,conflicf doetweenh e
gradual supplementation of the natural human and animal interests. Some bad
by the justo. treatment of animals, shargues, can
be eliminated without serious loss of
PLAY is capability nine and is central human wellbeing. In the use of
to the lives of all sentient animals. It animals for food for example, she
entails adequate space, light and suggests setting the threshold by
sensory stimulation, as well as the focussing on good treatment during life

presence of other species members. and painless killing. In the use of
animals for research, shegaes much
CONTROL OVER O Nc&nbb® done to improve the lives of

ENVIRONMENT is capability ten research animals, without stopping
and has two aspects in the case of useful research. It is unnecessary and
humansi political and natural. For unacceptable for primates used in
nonhuman animals, it entails being research to live in squalid, lonely
respected and treated justly, even if a conditions. Nussbaum advocates
human guardian must go to court, as asking whether the research isalty
with children, to vindicate those necessary; focussing on the use of less
entittements. The analogue of human complexly sentient animals; improving
property rights is respect for the the conditions of research animals
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including
removing

terminal palliative care;

psychological brutality;

choosing topics cautiously so no
animal is harmed for a frivolous

reason; and making a constant effort to
develop experimental methods (such as
computer simulation) that do not have
bad consequences. The Australian
Ani mal Wel f ar e
Replace, Refine, Redude has some

affinity wi t h
here.
As earlier emphasised, Nussbaum

comes from a justice perspective,
fitting the issue into a global justice
approach. Finally, it is important to
stress that the list of 10 capabilities is
not presented as a hierarchy; rather, all
spring from the concéjpn of
flourishing. It does seem to me,
though, that life is presupposed, as is
arguably, health and perhaps bodily
integrity, if capabilities 4 to 10 are to
be exercised.

This capabilities approach is to me the
approach that has most to recommend
it in terms of simplicity, scope, power,
and precision of recommendations. It
does not make shortcut appeals to what
is natural, but spells out in detail what
are the capabilities that constitute
flourishing, why each is important and
what observing them wddi imply in
policy and practical terms.

It therefore has the greatest capacity of
current animal ethics theories to
protect and enhance the wellbeing of
animals in a nuanced way that takes
account of differing needs of different
species and categoriesanimals. It is
an account of animal nature that gives
clear guidance as to what constitutes
animal welfare and what constitutes
the good life for all animals.

An Example of Good Practice re
Research Animals and Capabilities
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IStr

Now | wish to highlight vihat | think
demonstrates best practice in relation
to research animals in terms of all the
capabilities listed, by describing
practice at Griffith University in
relation to environmental enrichment
and animal adoption.

ategyos 3 Rs

Environmental enrichment involves

N u s srbodifyimydtlee enarpnmend ta erisure

animals are able to express natural
behaviours. Social opportunities are
provided; the policy is not to house
animals singly. If this has to occur, for
example after surgery, cages are next
to each other. There are stieg
materials and nutritional rewards, such
as sunflower seeds in bedding, to
encourage foraging, and music in the
corridors, to minimise sudden loud
noises. Lights are on timers, and
incandescent and the labs are humidity
and temperatureontrolled. here are
PVC pipes, and paperclips on wires for
mice to hang off and with which they
can play. Empty milk cartons are
made into igloos for mice and rats and
there are scratching posts and things to
chew.

Animal adoption is a policy to feome
any animés that have not been altered
in any lasting wayi metabolically,
physically, or genetically. There is a
small collection of training animalé
Oscar the rabbit, who shows others the
ropes, such as how to rattle the bell for
food and pats, as well as twats,
Moppet and Benjelina, and two mice,
Chup a chup and his son Junior, with
the right temperament for handling, to
train researchers and new staff.
Rabbits cannot be rehoused, as they are
declared a pest species in Queensland,
but five rabbits have beedriven to
N.S.W. at weekends by staff, to be
rehoused. This shows the trouble that
is taken. Many students adopt animals
that have been used in class, for



example where rats are given different
types of water to drink and a urine
sample is taken, butothing more
invasive occurs.

The animals used in research at
Griffith are rabbits, mice, and fish, and
the practices seem to me to be as good
as it gets. It is a matter of attitude,
expressed in a series of Standard
Operating Procedures. The Animal
Laboratories Manager is a member of
the Animal Ethics Committee and
reports monthly orally and in a written
report to the Committee, which is very
conscious of the 3 Rs of Reduce,
Refine, Replace, and is constantly
querying the number of animals
involved in a project, as well as their
treatment throughout, and how their
life is ended humanelly if that is to be
the endpoint. It goes far beyond
merely observing the 3 Rs of the
Australian Animal Welfare Strategy
Reduce, Refine, Replace, though
these are sapulously considered.

It is an animal welfare framework and
shows how good and effective a
strategy can be. The Griffith Animal
Ethics Committee has been audited
twice and has been used as a model for
other institutions. Though not
explicitly attemping to, | think its
policies and practices do express many
features of the capabilities approach,
which 1 commend to you as a
framework that provides criteria of
good practice to be taken into account
by Animal Ethics Committees.
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Eut hanasing invading fAcaptured fr
with carbon dioxide

Lee ScottVirtue, Sandra Boulter Brenda Potts and Del Collins
Representing and on behalf of the Kimberley Toad Busters Inc., Registered Environmental
OrganisationABN 715 008 59318, Inc 797 223 032

Abstract

The Kimberley Toad Buster volunteers have been cane toad busting atde#st, w
throughout the year at the westerly colonising cane toad front, since September 2005,
up to 400 kms from home on unmade roads in very harsh terrain. In the early days this
always required camping out overnight.

The Kimberley Toad Busters must keépeir volunteer toadbusters as safe as
possible. We will not use violence, guns, or sharp implements to pith or sever the

head of cane toads. We will not carry chemicals or anaesthetic agents, into the field
especially given that toadbusters often incladidren and teenagers, some of whom

are fAat risko for a nlienate and nokhglish spaakimgn s . We
volunteers. Our leaders are volunteers working between their day jobs. Our message

from all our toadbusters, who have now contributeer 592,805 safe volunteer hours

in the field, is this:

Just because we want to kill cane toads does not mean we want to hurt them, and
we must have safe effective toadbusting that does not include violence

The Kimberley Toad Busters have developedirttown cane toad euthanasing
techniques through trial and error with the help of our volunteers who include trained
nurses, medical doctors and a veterinary surgeon. Our primary and preferred method
for humane disposal of large numbers of adult cane tf@anisecord was 6,182 toads

in one night caught by a team of 8 volunteers) is euthanasing byThére are no

cane toad carcass disposal points provided by government. We are prohibited from
carrying cane toad carcasses over the WA/NT border. We casmaoigontrolled fire

to dispose of our toads, so toad carcasses must be buried before we leave for home to
ensure, amongst other things, that they cannot be eaten by predators. Our KTB CO2
Standard Operating Procedure will be presented to the ANZCCARmforu
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Australiads Cane Tolaekdingi mdificallyy in the ideal
Queensland conditions.  The only
Back i n t he 1920 6moblem wak thatlt®eg cdldsnot reach
Queensland sugar cane famers were the beetles which were grazing to high
having great problems with cane up the sugar cane for the toadsb®
beetles spoiling their crops and in  able to do the job they were imported
search of a solution. In 1932, cane to do, so suddenly there were two
growers learned of the possibjliof problem species living in the cane

using cane toads while attending a f i el ds. Of cour se,

conference in Puerto Rico. The the cane fields of Gordonvale too long
Queensland government and local cane and have been spreading across the
growers then set about importing the continent ever since. Theamazing
toads from South America via Hawaii  ability to survive and prosper in an
to Australia. environment where they have no
natural predators has meant that it has
On the 18 August 1935, 101 cane only taken then 74 years to make right
toads were releasedtan Gordonvale across the top end and over the border
Cane Fields. The toads quickly  of Western Australia.
became established and started

1 — Western
‘Most Wes
Advanced eas belng momtor!d Byll

oy 2
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For the last 40 years, goverants in
northern Australia have been putting
millions of dollars into projects to
control the spread of cane toads but so
far nothing has come of these efforts.
Cane toads remain unstoppable as
there has been nothing developed that
can kill or even weakethe toads in
Australia. Australian wildlife, cats and
dogs all are vulnerable to bufo toxin
without any level of natural immunity.

So far, the only method that has shown
any sign of slowing the spread of cane
toads across the continent is hand
catchirg. Interestingly, the term
AToadbustingo now
modern Oxford dictionary.

Toad Busters

The Kimberley Cane Toad Busters are
a diverse group of volunteers who do
not believe that cane toads belong in
Australia and are concerned about the
damae they are doing to our natural
environment as well as the devastating
effects they are having on our wildlife.
The aim of the group is to try and
prevent or at least limit the spread of
cane toads into Western Australia. To
this end, we undertake fregput trips
out into areas at the forefront of toad
migration to capture and painlessly
euthanase the toads.

During these frequent trips, we have
seen numerous examples of cane toads
causing problems that include
poisoning native animals, eating out
food saurces, taking over native animal
habitats and polluting waterways.
Invading toads behave differently to
our native toads. The also look
different and so are identifiable. Our
real fear is that without a concerted
effort to stop the cane toads, we will
loose some of our wonderful and
unique Kimberly wildlife.
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Qur advice to potenti al
you have not experienced our unique
Kimberley wilderness, do it now

before the toads invade and change it
forever .o

Cane Toad Life Cycle:

It is important to realise that cane toads
are poisonous at all stages of their life
cycle except late stage tadpoles.

. ?.‘ e,

i
.
I \‘i‘
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Fresh cane toad spawn (as shown
above) appear as long strand of darkly
centred eggs, which are quite unique in
Australia as all our nativamphibians
lay their eggs in clusters. Collection of
these eggs is one of our key goals as



this is an excellent method for
preventing the development of
thousands of toads with each strand
collected.

The tadpoles and metamorphs are also
easily identifed by their dark colour,
large size and shape (see images
below). Capturing toads at this stage is
far more difficult and so we generally
resort to killing these by spraying with
dettol. The following sequence of
photographs depicts the various stages
of development from tadpole through
to adult toad.
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