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Gary Humphries was appointed Chair of the RSPCA 
Australia Board in 2015.

Gary is Deputy President of the Administrative Appeals 
Tribunal. He heads the Canberra Registry of the Tribunal.

Prior to that appointment, Gary enjoyed a long career in 
politics. He was a Member of the Legislative Assembly 
for the Australian Capital Territory from 1989 to 2003, 
during which time he served in many ministerial roles, 
including Minister for Health, Education and the Arts, 
Treasurer and Attorney-General.

He was Chief Minister from 2000 to 2001.

From 2003 to 2013 he was the Liberal Senator for the 
ACT. During this period, he held various responsibilities 
in the Federal Opposition, including Shadow 
Parliamentary Secretary for Families, Housing and 
Human Services and Shadow Parliamentary Secretary for 
Defence Materiel.

Gary Humphries
Chair
RSPCA Australia

He is presently chair of the Anzac Centenary Public  
Fund Board.

Gary has a long connection with the RSPCA. While 
in Parliament, he hosted the annual Hounds on the 
Hill, a popular event with Members of Parliament and 
Senators where dogs and puppies available for adoption 
from RSPCA ACT visited Parliament House, has been 
quizmaster at many RSPCA ACT trivia nights and was  
Co-chair of the Parliamentary Friends of the RSPCA.

Gary is married with 2 adult sons and lives in Canberra.
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Bidda Jones
Chief Scientist
RSPCA Australia

Bidda Jones is the Chief Scientist with RSPCA Australia, 
based in Canberra. She graduated with honours in 
zoology from the University of Sheffield and has a PhD 
in animal behaviour from the University of London.

Bidda began working in the animal welfare non-
government organisation (NGO) sector in the United 
Kingdom with the RSPCA Research Animals Department 
in 1993. In 1996 she moved to Australia where she 
joined RSPCA Australia. Her current role involves 
managing the RSPCA’s science and policy team 
providing evidence-based animal welfare advice to 
government, industry and the public and leading the 
organisation’s policy and campaign development. 

Bidda has represented the RSPCA on numerous national 
committees relating to animal welfare. She has been 
an honorary associate with the Faculty of Veterinary 
Science at the University of Sydney since 2000. 
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After graduating from Harper Adams Agricultural 
College in 1980 I spent five years working with livestock 
on various farms. Following this, I worked in livestock 
marketing for three years, during which time I became 
associated with the Humane Slaughter Association 
(HSA) and worked for it in a part-time capacity carrying 
out appraisals of livestock markets. Since 1988 I have 
worked full-time for the HSA, initially as a Technical 
Officer, as Chief Technical Officer from 1992–2001 and 
as Technical Director from 2001 to the present.

Instruction in the correct use and maintenance of 
various firearms, associated with the slaughter and 
emergency killing of farm animals, constitutes a large 
part of my work for the HSA. I hold both Firearm and 
Shotgun Certificates, as well as a full UK Slaughter 
Licence (including poultry). I am a regular speaker 
on firearms and slaughter equipment at veterinary 
conferences and training courses run by the Food 
Standards Agency for its Official Veterinary Surgeons 
and ancillary staff. With the support of the British 
Veterinary Association, I have written a course for 
veterinary undergraduates on the safe use of firearms.  
I am also responsible for instructing each course of 
trainee RSPCA Inspectors in the correct and safe use 
of captive-bolt equipment and .32 free-bullet humane 
killers. In addition to these regular bookings I run 
courses, on demand, for slaughtermen, knackermen, 
hunt servants, the State Veterinary Service, police forces 
and livestock farmers.

Charles Mason
Technical Director  
Humane Slaughter Association

Outside the UK, I have been responsible for introducing 
new slaughter equipment (electrical and captive-bolt) 
to the meat industries of Brazil, Turkey, Taiwan, the 
Philippines, Eire and China. I have also taken part in 
seminars and organised practical training sessions within 
these countries. I have spoken on humane slaughter 
at conferences and veterinary meetings in Spain, Eire, 
Finland, Norway and Estonia. Outside the educational 
sphere, I have given evidence as an expert witness in 
cases of causing unnecessary suffering by inappropriate 
use of firearms, severe injury to abattoir personnel, 
and the animal welfare problems associated with an 
unlicensed abattoir.

My other area of expertise is that of livestock marketing.  
I have worked in both the dead-weight and live sectors 
of this industry, at one time working in two livestock 
markets, one of which I managed. Outside work I am 
involved with the organization and running of two 
annual livestock shows, being chairman of one, and  
I am a livestock steward at the Leicestershire Show.  
I also have a broad knowledge of livestock handling  
and transport; the handling, transport and slaughter  
of poultry; and the legislation relating to these areas.
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‘Humane slaughter’ is an expression we often hear 
quoted in the media and by others; but what is 
humane slaughter? Some critics of the meat and 
livestock industry say it is a contradiction in terms; 
impossible to achieve and purely a concept which 
meat-eaters use to justify their habit. Others are more 
comfortable with the practice of humane slaughter, as 
part of the overall ‘humane’ treatment of farm animals, 
guaranteed by legislation, codes of practice and various 
quality assurance schemes implemented by retailers, 
wholesalers and producer groups. Then there are those, 
the vast majority, who rarely think about the lot of those 
animals which provide them with their bacon, steaks, 
lamb chops, chicken curry and fish-fingers.

Although in 2018 humane slaughter is primarily 
an animal welfare issue, there are other important 
associated matters that may influence the relative 
success of new developments. The possible cultural 
and religious impact of changes to humane slaughter 
legislation is of concern to politicians and community 
leaders. Behind the scenes, scientists, researchers and 
engineers work and collaborate to improve slaughter 
and killing techniques in terms of animal welfare,  
health and safety, meat quality, throughput and cost.

Humane slaughter – a concept and its history
Abstract

This paper will outline the definitions of humane 
slaughter and attempt to determine where and when 
the idea was first identified and practised. The major 
developments and technological advances in slaughter 
equipment and techniques will be highlighted; and their 
respective qualities in relation to the humane slaughter 
of livestock will be discussed in detail, with an emphasis 
on the practical aspects of each. Finally there will be a 
look at possible future developments in this important 
area, looking at how these may influence the future of 
humane slaughter globally.
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Ngaio is Associate Professor in Applied Ethology and Animal Welfare Science and Co-director of the Massey 
University Animal Welfare Science and Bioethics Centre in New Zealand. Her research employs behavioural and 
physiological methods to investigate various aspects of animal welfare in both domestic and wild animal species. 
Major research themes include:

 — Systematic scientific evaluation of animal welfare

 — Breathlessness in animals

 — Humane methods of ‘euthanasia’

 — Developmental processes, recognition, modulation and alleviation of pain in farm animals

 — Humane vertebrate pest control

 — Welfare impacts associated with wildlife conservation activities

Ngaio Beausoleil
Associate Professor  
Animal Welfare Science and 
Bioethics Centre  
Massey University, NZ
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Many millions of farm animals are stunned or killed using controlled atmosphere stunning (CAS) methods every year. 
However, it is unclear whether all claims of humaneness are supported by scientific knowledge. In July 2017,  
100 scientists, policy makers and industry representatives assembled to summarize and critically evaluate current 
scientific understanding of the potential welfare impacts of CAS and explore practical ways to improve these 
methods. Preliminary conclusions are: 

Current understanding of the welfare impacts of controlled 
atmosphere stunning methods for food-producing animals
Abstract

1 Exposure to high percentage CO2 is strongly   
 aversive to pigs, likely reflecting respiratory tract/ 
 ocular pain, breathlessness and/or anxiety, though  
 consciousness is lost relatively quickly. Inert gases  
 have fewer welfare impacts but are not  
 economically/practically feasible; demonstrably  
 more humane and feasible methods are priority. 

2 Broiler chickens exposed to gradually increasing  
 CO2 percentage show behaviours suggestive of  
 aversion. However, results of specific investigations  
 of aversion are equivocal; in particular, whether  
 birds experience breathlessness is unknown. 

3 Low Atmospheric Pressure Stunning, reducing  
 oxygen by reducing overall pressure in a sealed  
 chamber, is permissible for poultry stunning in USA  
 and under consideration in Europe. Research  
 suggests welfare impacts similar to those associated  
 with inert gases and that no pain occurs, but  
 whether other unpleasant experiences occur has yet  
 to be investigated.   

4 Studies are needed to reveal the specific nature of  
 unpleasant experiences that underpin aversion to  
 CAS – these will expedite development of more  
 humane alternatives and/or targeted mitigation  
 strategies to allow continued use of otherwise  
 desirable methods. 

5 Systematically validated indicators of loss of  
 consciousness are still needed.

6 Commercially situated studies are needed to  
 holistically understand CAS welfare impacts.  

7 Alternatives shown to be more humane must also  
 be practically and economically feasible and achieve  
 comparable product safety and quality to ensure  
 industry uptake. 

Universities Federation for Animal Welfare, Humane 
Slaughter Association, Animal and Plant Health Agency 
and ANZCCART-NZ supported the meeting.
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Dorothy McKeegan studied Zoology at the University of 
Glasgow before completing the MSc in Applied Animal 
Behaviour and Animal Welfare at Edinburgh University 
in 1995. She gained her PhD (on feather pecking 
behaviour in hens) at the Roslin Institute in 1999.

Dorothy is currently a Senior Lecturer in the Institute of 
Biodiversity, Animal Health and Comparative Medicine 
at the University of Glasgow, where she delivers an 
integrated teaching programme for animal welfare and 
ethics in undergraduate and postgraduate curricula 
and co-coordinates the MSc in Animal Welfare Science, 
Ethics and Law.

Dorothy McKeegan
BVA Animal Welfare Foundation 
Senior Lecturer  
University of Glasgow, UK

Dorothy has wide ranging research interests relating 
to animal welfare and animal ethics, with expertise in 
behaviour and neurophysiology and a particular interest 
in poultry welfare. She has worked extensively on avian 
pain, sensory physiology and humane slaughter, leading 
projects on avian chemical senses, beak trimming, 
emergency killing for disease control and development 
of new humane methods of on-farm killing. Recently 
she has been working on the application of infrared 
thermography as a novel welfare assessment approach 
in birds, as well as evaluating the welfare impact of Low 
Atmospheric Pressure Stunning. 

Keynote
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Low Atmospheric Pressure Stunning (LAPS) is a novel 
approach to pre-slaughter stunning of poultry in 
which birds are rendered unconscious by gradual 
decompression which reduces oxygen tension in the 
atmosphere to achieve a progressive anoxia (hypobaric 
hypoxia). The advantages of this approach are similar to 
controlled atmosphere stunning whereby birds are not 
shackled while conscious and all birds are reliably and 
irreversibly stunned. However, there are concerns that 
birds undergoing LAPS could experience discomfort  
or pain. 

In a series of studies examining the responses of broilers 
to LAPS, we have applied behavioural, physiological and 
neurophysiological approaches to assess welfare. LAPS is 
associated with a gradual loss of consciousness and we 
have used spectral analysis of the electroencephalogram 
(EEG) to characterise this, employing previously 
validated median frequency thresholds for sedation and 
unconsciousness. We have also used key behavioural 
indicators to determine the likelihood of negative 
experiences during the conscious phase. Birds show 
a consistent sequence of behaviours during LAPS and 
our results demonstrate that these relate to the hypoxic 
conditions associated with decompression. During LAPS, 
EEG spectral analysis revealed progressive decreases in 
median frequency and increases in total power (PTOT), 

Welfare assessment of Low Atmospheric Pressure Stunning (LAPS)
Abstract

followed by decreases in PTOT before the onset of an 
isoelectric state (brain death). To specifically investigate 
whether LAPS is associated with pain, we recorded the 
behavioural responses of birds to LAPS with and without 
administration of an opioid analgesic. Few treatment 
effects were observed and the results do not provide 
convincing evidence that birds undergoing LAPS are 
experiencing pain. 

In a separate trial we also examined the influence of 
illumination of the chamber during LAPS and the effect 
of sham treatment (placement in the chamber without 
LAPS being applied), leading to the recommendation 
that LAPS is performed in darkness. Collectively, the 
results suggest that LAPS is largely equivalent to 
controlled atmosphere stunning with anoxic gases, 
and our findings indicate that the process meets the 
criteria of allowing slaughter to be performed without 
avoidable fear, anxiety, pain, suffering and distress.  
This evidence was recently considered by the European 
Food Safety Authority (EFSA) to facilitate approval of the 
method in the EU regulatory framework. EFSA produced 
a positive opinion, concluding that for poultry, LAPS  
is able to provide a level of animal welfare not lower 
than that provided by at least one of the currently 
allowed methods.
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Marc is Head of Farm Animals at the RSPCA UK and has worked for the organisation since 2004. He is a trained 
animal welfare scientist, holding a PhD in animal behaviour and welfare, a MSc in Animal Production and a BSc in 
Animal Biology. Marc has also worked hands-on in the field of general farm animal production.

Marc Cooper
Head of Farm Animals  
RSPCA UK
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The use of carbon dioxide only gas killing systems for 
the non-emergency commercial killing of chickens and 
turkeys is becoming increasingly popular in the UK, as 
well as in other countries. These systems are replacing 
conventional waterbath stunners and, if set-up and 
managed appropriately, can provide a more humane 
alternative. 

There are currently six carbon dioxide gas killing systems 
available for commercial use worldwide, which have 
been developed by four leading poultry processing 
equipment manufacturers. These systems broadly 
fall into one of three design categories: tunnels, pits 
or closed cabinets. Each system has two or more 
‘stages’ whereby birds are exposed to an increasing 
concentration of carbon dioxide at each stage. Some 
systems provide for a more controlled, refined and 
consistent induction to unconsciousness compared to 
others — offering a more humane kill. Further, some 
systems have more preferable in-built safety features 
that do not permit operator adjustments to be made 
that could adversely affect bird welfare during the  
killing process.

Carbon dioxide gas killing systems for chickens and turkeys: 
Current systems and key areas for consideration
Abstract

This presentation will briefly outline the operation 
of each of the six gas killing systems currently in 
commercial use today for the killing of chickens and 
turkeys, and highlight the key areas to be considered 
to help ensure gas killing is conducted as humanely as 
possible. This information will be particulaly pertinent 
to those working in slaughter plants who are looking 
to make welfare based decisions on which gas killing 
system to install and to those advising on the use of 
such systems.
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Ellen grew up in a small country town in The Netherlands and studied at the Agricultural University in Wageningen. 
She moved to Australia where she completed a PhD on pig welfare and reproduction at the University of Melbourne.

For the last 24 years, Ellen has worked in animal welfare research in farm and companion animals, first with the 
state government of Victoria (the old DPI) and now as Senior Research Fellow at the University of Melbourne as part 
of the Animal Welfare Science Centre. Ellen’s interests include the welfare of animals throughout the supply chain, 
including during transport and at the abattoir. Ellen has conducted several research projects on the responses of 
pigs to CO2, including a collaborative project with the Danish Meat Research Institute.

Ellen Jongman
Senior Research Fellow  
Animal Welfare Science Centre  
University of Melbourne
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Carbon dioxide (CO2) gas stunning is the most 
common method used to stun pigs in Australia for 
meat consumption and is considered a humane and 
acceptable method. While exposure to CO2 gas can 
be considered aversive to all pigs, some pigs react 
more aversely to CO2 stunning, while other pigs show 
very few behavioural responses. This project aimed 
to determine the factors that contribute to variation 
in reaction to CO2 stunning in pigs under commercial 
conditions. 

Data were obtained from 1,769 pigs across five 
abattoirs. Four main behaviours were recorded during 
the stunning process; crawl, escape attempts or 
mount, gasping, and convulsions. On average, pigs lost 
posture 22.5 ± 0.2 sec after exposure to CO2. Pigs that 
showed the strongest responses (crawl and escape) to 
CO2 while in the gondola took longer to lose posture. 
Behavioural responses differed between abattoirs. Crawl 
and escape attempts ranged from 0.6 to 46.2% of the 
pigs observed. Mounting other pigs ranged from 1.0 to 
24.3%, gasping from 63.1% to 81.8% and convulsions 
from 60.1% to 69.6%. 

Behavioural responses of pigs to CO2 stunning under commercial 
conditions
Abstract

Although mild to moderately aversive interactions by 
stockpeople or the automatic gate on the pigs occurred 
quite frequently throughout the forcing pen and race, 
this did not appear to clearly affect pig behaviour in 
the gondola. The type of CO2 system (group stunning 
vs. single file loading) had no significant effect on 
behaviour in the gondola, but pigs slaughtered in 
the two abattoirs with group stunning systems and 
automatic gates had significantly lower cortisol 
concentrations post-stunning (P<0.001). 

The variation in outcomes between abattoirs indicate 
that more research is needed to fully understand the 
causes of aversive behaviours in some pigs during 
the stunning process to recommend improvements in 
design and animal handling.
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Alison Small graduated as a veterinarian from the Royal Dick School of Veterinary Studies, Edinburgh, Scotland, in 
1993 and spent 12 years working in mixed, mainly livestock practice.  During this time she worked as an On-Plant 
Vet in a number of abattoirs, under contract to the UK Meat Hygiene Service, and holds the UK Animal Welfare 
Officer certificate.  She was awarded a PhD from the University of Bristol, UK, in May 2007. 

Since January 2006, she has been working for CSIRO, first at Food Science Australia, QLD as a Research Scientist 
and Meat Industry Adviser, and, since July 2010, at the CSIRO McMaster Laboratory in Armidale, NSW.  Current 
research areas include pain mitigation for livestock; alternatives to painful husbandry procedures, lamb survival and 
humane slaughter.

Alison Small
Senior Research Scientist  
CSIRO Agriculture & Food

Keynote
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Some religious communities require that animals 
processed for human consumption are healthy, 
uninjured and normal at the moment of carrying out 
the slaughter cut, and that any pre-slaughter stunning 
does not cause death or obstruct rapid bleed-out. 
As a result, many methods of stunning used in modern 
commercial slaughter are not acceptable, because 
the animals could be considered injured, or because a 
proportion of animals would not recover from the stun.  
Head-only electrical stunning can be used in sheep, but 
in cattle, concerns have been raised as to whether the 
duration of insensibility following head-only electrical 
stun is sufficient to allow death through total blood loss 
to occur prior to recovery from the stun; problems with 
excessive convulsions can be seen unless immobilisation 
is used, and furthermore, problems with blood splash 
in the meat have been encountered particularly in 
heavy feedlot cattle. Background research has shown 

DTS: Diathermic Syncope® – a new technology for pre-slaughter 
induction of insensibility
Abstract

that electromagnetic energy in the microwave part of 
the spectrum can lead to unconsciousness in smaller 
animals, by selectively increasing the temperature in the 
brain to the point that hyperthermic syncope (fainting) 
occurs, and if the temperature of the brain does not 
exceed the point at which irreversible brain damage and 
death occurs, the animal can recover.

DTS: Diathermic Syncope®, designed by Wagstaff Food 
Services Pty Ltd and Advanced Microwave Technologies, 
upscales this concept to deliver electromagnetic energy 
to the brain of larger animals including sheep, goats, 
cattle, buffalo and camel, and pilot studies have been 
carried out on anaesthetised sheep; anaesthetised 
cattle; and conscious cattle.

This presentation will outline the research and 
development journey to date, presenting findings on 
induction of insensibility; duration of insensibility; meat 
quality and physiological measurements, gathered as 
part of a data set being collected to underpin regulatory 
approval of the technology for use in commercial meat 
production.
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Craig Johnson qualified from Liverpool Veterinary School in 1989. After a spell in small animal practice, he moved 
to The Animal Health Trust in Newmarket, UK as Resident in Veterinary Anaesthesia. He obtained his RCVS Diploma 
in Veterinary Anaesthesia in 1992 and after a time as a locum lecturer in Pretoria, South Africa returned to the UK 
and gained a PhD from Cambridge University. From 1996 – 2001 Craig was a Lecturer in Veterinary Anaesthesia at 
Bristol University, UK. In April 2001 he moved to Massey and is now Professor of Veterinary Neurophysiology and co-
director of The Animal Welfare Science and Bioethics Centre. He has authored a total of 244 publications including 
97 in the peer-reviewed literature and has supervised 39 postgraduate students and 3 postdoctoral fellows.

Craig Johnson
Professor of Veterinary 
Neurophysiology, Massey 
University, NZ

Research Interests 
 — Central mechanisms of pain perception

 — Developmental neurobiology of pain

 — Animal welfare
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Stunning of large mammals prior to slaughter is 
required by many legislatures including New Zealand. 
When slaughter is undertaken for Halal meat production 
an additional requirement is that the stun is recoverable.

Head-only electrical stunning of sheep, cattle and goats 
is approved in New Zealand for Halal meat production. 
A modification of an electrical stunning device to 
deliver head-only electrical stunning followed by a high 
frequency (2kHz) head-to-body stun was made in order 
to reduce post-stun movement. The aim of this study 
was to compare the two stunning paradigms in sheep, 
goats and calves in order to ascertain if the new method 
was suitable for Halal meat production. All experimental 
work was approved by the Massey University Animal 
Ethics Committee (Protocol 14/12) in accordance with 
the Animal Welfare Act.

Forty animals of each species were divided into four 
groups (n=10) and assigned to either a behavioural or 
electroencephalographic (EEG) study with either the 
head-only or head-to-body stunning regime. Animals in 
the behavioural study had continuous video recordings 
made for 30 minutes from immediately prior to the 
application of the stun. Behavioural analysis was 
conducted on the videos noting the latency of specific 

Combination of behavioural and electroencephalographic analysis 
of recoverable electrical stunning for Halal meat production
Abstract

recovery indicators. Animals in the EEG study were 
anaesthetized and EEG was recorded for 30 minutes 
from immediately prior to the application of the 
stun. The EEG was classified as normal, epileptiform, 
transitional or isoelectric.

The results of the EEG and behavioural studies were 
compared between the two stunning paradigms and 
data obtained from both studies were used to develop 
an understanding of the onset and duration of absence 
of awareness following the two stuns. 

The focus of this presentation will be on the way in 
which the EEG and behavioural data were combined to 
inform overall understanding of the effects of the two 
stunning paradigms.
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Arif graduated with a DVM in Bangladesh and interned with poultry farms and hatcheries immediately following 
graduation. He then worked in a poultry diagnostic and nutrition laboratory, as a veterinarian for Bangladesh’s 
largest breeder company, as a government Veterinary Officer, as a Technical Services Veterinarian in the 
pharmaceutical industry and in Australia has worked for Rohde’s Free Range Farm.

After joining Scolexia as a consulting poultry veterinarian, Arif was part of the Poultry CRC intern program and 
has since been awarded membership in the Australian and New Zealand College of Veterinary Scientists in Poultry 
Medicine. Arif made a major contribution to the Poultry CRC project developing industry best practice for on-farm 
euthanasia of spent layer hens.

Arif Anwar
Poultry Veterinarian 
Scolexia Animal and Avian Health
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Suitable methods of humane on-farm mass killing 
of spent hens, coupled with a disposal method, is 
necessary for disease outbreaks and at the end of the 
productive life of the flock. An extensive literature 
review of the methods of killing of commercial poultry 
was undertaken, covering individual bird killing to mass 
killing methods.

Available options include cervical dislocation, captive 
bolt, foam and gas killing. But all these options are 
not practical or economical for mass depopulation 
of large numbers of birds in a field situation. For the 
field situation, it is critical to consider an option which 
is fit for the purpose and housing system but at the 
same time is welfare compliant and is effective in 
inducing immediate unconsciousness and guarantees 
non-recovery until death ensues. Considering all these 
factors, mass killing by the utilisation of gaseous carbon 
dioxide (CO2) or Modified Atmosphere Killing (MAK) 
was considered to be currently the most feasible and 
acceptable methodology to be used by the industry.  
This method is approved by the American Veterinary 
Medical Association (AVMA).

Development and extension of industry best practice for the 
humane killing of spent layer hens on farm
Abstract

On-farm mass MAK was evaluated by observing 
field operations. From this, improvements in the 
methodology were developed for the welfare of the 
birds, involving container design, the objective recording 
of CO2 concentrations and the improved delivery of 
gaseous CO2. 

The studies have allowed the development of a widely 
accepted case study document that will assist the 
Australian poultry industry to undertake efficient and 
welfare-sensitive mass killing of spent layer hens. 

The full document is available at:  
www.australianeggs.org.au/what-we-do/leading-
research/best-practice-for-on-farm-euthanasia-of-spent-
layer-hens/
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Charles Mason
Technical Director 
Humane Slaughter Association

After graduating from Harper Adams Agricultural 
College in 1980 I spent five years working with livestock 
on various farms. Following this, I worked in livestock 
marketing for three years, during which time I became 
associated with the Humane Slaughter Association 
(HSA) and worked for it in a part-time capacity carrying 
out appraisals of livestock markets. Since 1988 I have 
worked full-time for the HSA, initially as a Technical 
Officer, as Chief Technical Officer from 1992–2001 and 
as Technical Director from 2001 to the present.

Instruction in the correct use and maintenance of 
various firearms, associated with the slaughter and 
emergency killing of farm animals, constitutes a large 
part of my work for the HSA. I hold both Firearm and 
Shotgun Certificates, as well as a full UK Slaughter 
Licence (including poultry). I am a regular speaker 
on firearms and slaughter equipment at veterinary 
conferences and training courses run by the Food 
Standards Agency for its Official Veterinary Surgeons 
and ancillary staff. With the support of the British 
Veterinary Association, I have written a course for 
veterinary undergraduates on the safe use of firearms.  
I am also responsible for instructing each course of 
trainee RSPCA Inspectors in the correct and safe use 
of captive-bolt equipment and .32 free-bullet humane 
killers. In addition to these regular bookings I run 
courses, on demand, for slaughtermen, knackermen, 
hunt servants, the State Veterinary Service, police forces 
and livestock farmers.

Outside the UK, I have been responsible for introducing 
new slaughter equipment (electrical and captive-bolt) 
to the meat industries of Brazil, Turkey, Taiwan, the 
Philippines, Eire and China. I have also taken part in 
seminars and organised practical training sessions within 
these countries. I have spoken on humane slaughter 
at conferences and veterinary meetings in Spain, Eire, 
Finland, Norway and Estonia. Outside the educational 
sphere, I have given evidence as an expert witness in 
cases of causing unnecessary suffering by inappropriate 
use of firearms, severe injury to abattoir personnel, 
and the animal welfare problems associated with an 
unlicensed abattoir.

My other area of expertise is that of livestock marketing.  
I have worked in both the dead-weight and live sectors 
of this industry, at one time working in two livestock 
markets, one of which I managed. Outside work I am 
involved with the organization and running of two 
annual livestock shows, being chairman of one, and  
I am a livestock steward at the Leicestershire Show.  
I also have a broad knowledge of livestock handling  
and transport; the handling, transport and slaughter  
of poultry; and the legislation relating to these areas.
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Mechanical stun/killing provides a viable, humane 
alternative to manual blunt trauma for the on-farm 
killing of neonate livestock. Previous research has 
shown that the features of neonate skull development 
will allow for successful rapid acceleration of the brain 
within the skull, producing concussion and physical 
damage of the brain, resulting in immediate death.  

Behavioural assessments were used to investigate 
the effectiveness of three captive bolt devices on kids 
and lambs: A = Accles & Shelvoke small animal tool; 
T = Accles & Shelvoke Poultry Killing Device; and E = 
Entwhistle small animal tool. The criteria for effective 
stunning were defined as the absence of rhythmic 
breathing and other brain-stem reflexes (monitored for 
3 minutes post percussive blow) and effective killing 
was defined as non-recovery. Assessment of 240 lambs 
and 240 kids showed there was a significant difference 
between the number of animals showings signs of 
rhythmic breathing when using different devices and 
that the A & S Small Animal Tool (T) was the most 
effective at producing a stun/kill using behavioural 
assessments.

The use of non-penetrating captive bolt guns for the on-farm 
killing of neonate piglets, goat kids and lambs
Abstract

It was also concluded that the Entwhistle devices 
induced more post-stun convulsions than the CASH 
Poultry Killing Device and that post-stun convulsions 
were considered to be aesthetically unacceptable by a 
number of producers, particularly when accompanied 
by gasping.

Further research funded by DEFRA has shown that A & S 
Small Animal Tool, powered by a 1 grain blank cartridge 
(47 joules) produced sufficient trauma to humanely stun 
and kill neonate piglets and goat kids, but a higher-
energy cartridge (1.25 grain; 107 Joules) was required 
for neonate lambs.  The optimum shooting position for 
kids and lambs was found to be on the rear of the head 
with the chin tucked into the neck.
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