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Assessing animal suffering: choice tests - can 
we rely on them? 

G Aitken 

Philosophy Department, Institute of Environment, Philosophy and 
Public Policy, Lancaster University, Lancaster LA I 4YW, UK 
Assessing animal suffering is fraught with difficulties. The 
idea of 'asking' the animals - and specifically the idea of 
choice tests - has been hailed by some as the way forward. 
As a hands-off, animal-centred approach, it would appear to 
have much in its favour. However, this paper questions 
whether choice tests are as useful as proponents claim. To 
begin with, assessing an animal's preference (part one of the 
choice test) is not straightforward; there are several ways in 
which we may misinterpret what we see. These problems, it 
is argued, are not - as has been claimed - mere technical 
difficulties that may be solved by more careful attention to 
experimental design. They are flaws in the method of 
enquiry. Even where an animal's preference could be ascer-
tained, further difficulties arise when the strength of a pref-
erence is measured by 'asking' the animal how hard it is 
prepared to work for that preference (part two of the choice 
test). Once again, there is the risk of misinterpreting the 
results, and in a number of ways. There are deeper problems 
too, such as those that relate to how free an animal is to do 
the work it is asked to and whether it is legitimate to use 
motivation for food as a baseline for measuring suffering. 
The paper concludes that measuring suffering by inter-
preting animals' choices must be viewed with great caution. 
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aspects of the Stolba family pen for pigs 
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In the 'Stolba Family Pen', sows and their piglets live 
together in stable family groups throughout their produc-
tion. Investigations over two years have shown the Stolba 
Family Pen to be a housing system that offers excellent 
animal welfare conditions and that can be operated econom-
ically on commercial farms. It is essential for an economic 
operation to keep the level of work requirement of the 
system at an acceptable level. The annual work requirement 
in the Stolba Family Pen is not considerably higher than in 
conventional systems. The system needs to be run by a 
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skilled fanner. Productivity of sows and fatteners is the 
same or better than in conventional systems. Investigations 
into animal behaviour show that the structure of the pen is 
very suitable for allowing essential behavioural patterns of 
pigs. Independent of the pigs' age and outdoor climate, the 
structure of the pen is the main factor for the animals' 
behaviour. It was shown that the natural behaviour of pigs 
can be used to direct defecation in confined environments to 
a certain area that can then be mucked out mechanically. 
Pigs never excreted in their sleeping nests, regardless of 
season and climate. The design of the family pen directs 
excretion to the exercise yard. During daytime, the pigs 
spent more than 30% of their time exploring the pen, straw 
or hay. Peat addition in the exercise yard was shown to be 
especially suitable for stimulating exploratory behaviour in 
pigs. The outside exercise yard is an indispensable part of 
the system; pigs spent 10% (winter) to 25% (summer) of 
their time there. 

Welfare and animal husbandry - support of 
science and public policy making by use of the 
internet 

M Andres 

German Centre for Documentation and Information in 
Agriculture (ZADI), Villichgasse 17, 53 177 Bonn, Germany 

Animal welfare is an increasingly important factor to be 
considered when assessing procedures and methods of agri-
cultural animal husbandry. Public interest in species-appro-
priate conditions of husbandry influences research on 
animal behaviour, animal welfare and the relationship of 
these with the farming process. It also leads to official regu-
lations and rules for animal husbandry, the consideration of 
which is obligatory for farmers and enterprises. The precon-
ditions which enable elaboration of these rules are 
knowledge about research results and the integration of the 
views of practitioners and agricultural administrators in the 
decision-making process. Increasingly, the internet gives 
support for these processes of knowledge dissemination and 
the exchange of experiences and practical information. It 
enables all kinds of users to find recommendations and 
regulations from the European Commission concerning 
conditions for the husbandry of cattle, pigs, sheep and 
poultry. Agricultural information systems such as the 
German Agricultural Information Network (dainet) offer 
access to national variations on these topics. Here, the 
responsible ministry provides information on animal health 
in an official capacity. This network also contains informa-
tion on ongoing research projects, allows the publication of 
research results and provides a search facility for these. A 
number of national and international databases provide 
information about aspects of animal welfare in relation to 
animal health control, marketing processes, animal housing 
and breeding methods. Documents, facts and institutional 
addresses are offered by institutes, administrations or 

Science in the Service of Animal Welfare 

https://doi.org/10.1017/S0962728600014652 Published online by Cambridge University Press

https://doi.org/10.1017/S0962728600014652


S238 Poster abstracts 

soc1et1es. The presented poster describes imp01iant 
examples of such systems as well as databases and institu-
tional internet sites. 

The behaviour and welfare of captive corn 
snakes 

L Baird and PG Hepper 

School of Psychology, Queen's University, Belfast, UK 
Reptiles and other so-called exotic species are becoming 
increasingly popular as pets in today's modern society. 
Unfortunately, this popularity boom has not been accompa-
nied by increased research into the welfare requirements of 
these animals. This research has concentrated on the corn 
snake (Elaphe guttata guttata), which is a particularly 
popular choice as a 'pet' snake. Little is known, however, 
about its requirements and hence how to enhance its 
welfare. The first study examined the effect of cage size 
(small, medium or large) on the behaviour and physical 
characteristics of the young corn snake. After the relatively 
short period of four weeks, snakes housed in small enclo-
sures gained significantly more weight and spent signifi-
cantly more time in the open field than the other snakes in 
the study. These snakes accepted significantly more feeds 
than the snakes in the medium enclosures, but not the large 
enclosures. The second study undertook a series of prefer-
ence tests for environmental factors commonly featured in 
snake enclosures. Four environmental factors were consid-
ered: substrate, climbing frame, water dish and hide box. 
The results revealed significant preferences for paper or 
woodchips as opposed to sand or artificial grass as a 
substrate; covered rather than uncovered climbing frames; 
large rather than small water dishes; and large rather than 
small hide boxes. These studies are beginning to build a 
picture of the preferences and needs of corn snakes in 
captive environments and will enable the welfare of these 
animals to be better catered for. 

The effect of farming system and slaughtering 
on rabbit welfare 

A Barone, C Canali, S Diverio, C Federici and C 
Pelliccia 

Department of Veterinary Biopathological Science, Faculty of 
Veterinary Medicine, Perugia University, Via S Costanzo 4, 06126 
Perugia, Italy 

An experiment was conducted to investigate the effect of 
transport and slaughter on rabbits reared in different condi-
tions. Twenty-four New Zealand rabbits were weaned at 
32 days of age and divided into two homogenous groups 
according to their different farming system, Group Cage 
(GC) and Group Pen (GP). The GC animals were reared two 
per cage (17 rabbits m-2) whereas the GP rabbits were reared 
together in a 2 m x 2 m pen (IO rabbits m~2). All subjects, at 
90 days of age, were loaded onto a lony and transp01ied for 
a I h period to a slaughterhouse. Here they were unloaded 
one at a time and slaughtered. Blood samples were taken 
before transport and at exsanguination. Plasma samples 
were assayed for c01iicosterone, muscular and hepatic 
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enzymes, blood urea nitrogen (BUN), total protein, glucose, 
albumin, triglyceride, cholesterol, creatinine, calcium, 
phosphorus, magnesium, sodium and potassium. Transp01i 
and slaughter induced an endocrine-metabolic response to 
stress in both groups, but GC rabbits showed a greater 
response compared to GP. Muscular and hepatic enzymes 
were significantly higher in GC rabbits; this might be due to 
the reduced fitness of these animals, which would lead to 
greater muscular exertion during transport. In GP rabbits 
there were also increases in muscular glycogen and 
decreases in pH level, but these variations did not seem to 
be related to meat quality changes. In conclusion, transport 
and slaughter has been shown to have an adverse effect on 
rabbits, independent of the type of production system; 
however, pen-reared subjects seem to cope better with the 
physical stresses involved. 

Weighting of natural behaviours: how modelling 
may support political decision making 

MBM Bracke and H Hopster 

Animal Welfare Group, Division of Animal Sciences, ID-Lelystad, 
The Netherlands 

The animal's right to perform natural behaviour has been 
proposed as a key element in Dutch policy making on 
animal welfare (Animal Welfare Policy Memorandum, 
March 2002, LNV, The Hague). The concept of natural 
behaviour was intended to cover positive aspects of welfare. 
This paper deals with the question of how different natural 
behaviours can be weighted within a scientific conceptual 
framework for welfare assessment. This framework uses the 
concept of needs and is based on the idea that animals have 
evolved cognitive-emotional systems (needs) to deal with 
challenges in a variable environment. The animal's need 
states can be assessed based on scientific information about 
the relationship between design criteria and the intensity, 
duration and incidence of welfare perfonnance criteria. In 
paiiicular, the dimension of intensity can be derived from 
infonnation about the magnitude and biological signifi-
cance of the relevant welfare perfonnance criteria. Welfare 
performance criteria can be classified into natural living 
conditions, preferences and demands concerning positive 
aspects; and for negative welfare aspects, reduction of 
biological functioning, stress, frustration, abnormal 
behaviour and aggression. All welfare needs must be 
assessed in order to assess welfare overall. With these 
general principles, the available empirical infonnation can 
be applied to weight various natural behaviours. Examples 
are given of how this methodology works in the practice of 
supp01iing ethical and political decision making. 

Laying hen welfare in the modified cage 
system Aviplus® 

A Briese, K Sewerin and U Knierim 

Institute of Animal Hygiene, Animal Welfare and Behaviour of 
Farm Animals, School of Veterinary Medicine, Hannover, 
Germany 
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The acceptability of modified cages with regard to animal 
welfare is heavily debated. We aimed to assess animal 
welfare preconditions of a modified cage system, based on 
physical and behavioural data ( dustbathing and perching 
reported here). Some results are compared with data from a 
conventional cage and an aviary system with access to a 
free-range outside run. Flock size was about 1500 in each 
system, with all hens being of the same age and origin and 
under the same management. Instantaneous scan sampling 
of 18 Aviplus®-cages each containing 10 Lohmann Silver 
hens was carried out by 24 h video recordings, six times 
over 13 months. Dustbathing of 56 focal animals from the 
Aviplus®-cages and 20 from the free-range system was 
continuously observed either from video recordings or 
directly. Plumage and foot condition were scored in 100 
hens from each system. The largest location-ID at dust-
bathing-in-cage-observations (n = 192) was 'in and at the 
dustbath' ('in' = 45.4%; 'at' = 11.4%), but 'dustbathing 
apart on the wire' still happened at ~41 % ('feeder'= 37.8%; 
'apart on wire'= 3.3%; 'nest' = 2%). In the cages, turning 
during dustbathing was limited compared to the free-range 
system, and the mean dustbathing duration was found to be 
11 min 59 sin cage (n = 49) versus 20 min 13 sin free range 
(n = 20). Perches of the Aviplus®-cage were used, but only 
by 65-75% of hens at night. Results confirm that several 
preconditions for animal welfare in the Aviplus®-cage are 
better than in the conventional cage and worse than in the 
aviary. This was also reflected by feather and claw scores. 
However, the reverse applied to foot condition with no 
bumble foot in conventional cages and little in the aviary 
and Aviplus®-cages. Limited space, substrate, accessibility 
and competition appear to limit the usability of the devices 
of the Aviplus®-cage. 

Modelling management strategies to improve 
cat welfare 

TJ Carter 

Department of Life Sciences, Anglia Polytechnic University, East 
Road, Cambridge CB I I PT, UK 
If the domestic cat population becomes too large then we 
can expect individual cat welfare to decrease. Population 
management can thus improve individual cat welfare, 
though some management strategies can themselves lead to 
a decrease in cat welfare. A matrix population model, 
developed for the domestic cat population of England and 
Wales, allows researchers to investigate the relative effec-
tiveness of different management strategies. The model was 
used to explore principle management strategies, culling 
and neutering. Of these, neutering was found to be the most 
effective at reducing the rate of population growth. In 
addition, the age at which neutering occurs was shown to 
alter the effectiveness of any management campaign. 
Neutering is also linked to a reduction in problem behav-
iours potentially affecting the welfare of the animal. The 
model predicts that preventing a cat from having a first litter 
has twice the impact on population growth rate than 
neutering at any other age. Data from a well-studied 

Poster abstracts S239 

domestic cat population has been used to investigate the 
predictive power of the model, and to indicate which param-
eters are most imp01iant in tenns of model accuracy. 
Validation of the model under different conditions is now 
being undertaken to demonstrate its general applicability 
and predictive power. 

Matching horses for courses: development of 
robust tests of equine temperament to 
address equine welfare 

E Creighton 

Chester Centre for Stress Research, Chester College, UK 
Robust tests of equine temperament are needed to match 
individual horses to their optimum career and training 
methods and as a welfare research tool in individual differ-
ences. Temperament is difficult to define but may be consid-
ered as an individual's basic stance towards continuing 
changes and challenges in its environment. Attempts to 
measure temperament by scoring an animal, known to the 
assessor, on a set of subjective scales allows for measure-
ments of qualities not readily dissected into behavioural 
elements; however, this method suffers from a lack of relia-
bility. Here I used inter-observer reliability to determine a 
reliable set of scales of paired-semantic-opposites and 
frequencies or likelihood of observed behaviour in riding 
horses and ponies. Principal components analysis revealed 
five independent dimensions that correspond to the Five 
Factor model of personality - extraversion, agreeableness, 
emotionality, openness to experience and conscientious-
ness - suggesting a valid tool for measuring individual 
differences in these animals. Attempts to infer temperament 
from an animal's response to specific behavioural tests are 
more objective but suffer from high individual-situation 
interaction and so may also suffer from poor reliability as 
well as validity. Here I found a set of reliable and discrimi-
native behavioural tests from concurrence on test-retest and 
the range of responses observed to unexpected stimuli, 
novel object, tactile stimulation and unfamiliar substrate. 
However, their validity as measures of temperament corre-
sponding to the Five Factor Model was not demonstrated, 
suggesting that the behavioural responses may reflect the 
animal's past experience more than its underlying tempera-
ment. 

Microgravity compatible mice nests -
development and testing 

F De Moura 1 and H Blom 2 

' Microgravity Instrumentation Section, European Space Agency -
ESTEC, The Netherlands 

2 Department of Laboratory Animal Science, University of 
Utrecht, The Netherlands 

Understanding the effects of microgravity on living 
organisms is a key issue in space exploration. If mice are to 
be used as research models for humans in a future habitat 
facility under microgravity conditions, their welfare must 
be ensured. Four nest models combining mouse biology and 
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scientific and engineering requirements were designed and 
ground models constructed. These models, using high 
perfonnance fibres and fabric as bedding, were tested on the 
ground for animal preference and everyday use and from an 
engineering point of view. Testing results show that video 
observation of mouse behaviour and development only 
allows for general qualitative data collection and that 
improvement of models or other solutions are needed to 
obtain more detailed quantitative data. The use of fibres as 
bedding was accepted as delivery and sleeping locations by 
the mice; fabric was not. Additionally, fabric bedding is 
used as a defecation point by the mice. Animal preference 
tests showed higher mean dwelling times for loose fibre and 
tubular shaped models. Further testing indicated that loose 
fibre models may promote pup death and also render the 
observation of mice in the nest impossible. When animal 
and engineering results are weighted, we conclude that 
tubular shaped fibre nests constitute the best models from 
all those tested, ensuring a better well-being of the animals 
and better adaptation for microgravity conditions. 

Capture stress in ostriches: a comparison 
between two methods 

S Diverio, C Canali, A Barone, C Federici, C 
Pelliccia and F Parillo 

Department of Veterinary Biopathological Science, Faculty of 
Veterinary Medicine, Perugia University, Via S Costanzo 4, 06126 
Perugia, Italy 

An experiment was carried out to investigate the effect of 
two different methods of capture on the endocrine-
metabolic response to stress in ostriches. Ten African blue 
neck ostriches, 13-18 months old, were divided into two 
homogeneous groups (each of five subjects) according to 
capture treatment. In the first group the animals were 
captured in their pen, after pursuit, by a long metal perch 
with an open hook at the top (Hook Capture Group: HCG), 
in the other group the animals were attracted into the pen by 
food, they were then manually captured (Food Attracted 
Capture Group: FACG). After capture, all subjects were 
loaded onto a van and transported for a 4 h period to an 
authorised slaughterhouse where they were slaughtered 
after a further 20 h period. Blood samples were taken by 
venipuncture at the jugular vein at the end of capture (T 1 ), 
at the end of transport (T 2) and at the time of slaughter (T 3). 
Plasma samples were assayed for c01iicosterone, muscular 
and hepatic enzymes, blood urea nitrogen (BUN), total 
protein, glucose and triglycerides. Ostriches captured by 
hook showed higher plasma c01iicosterone and triglyceride 
levels after capture. In both groups, the plasma concentra-
tions of the other parameters increased soon after transport, 
but they were reduced by the time of slaughter. 

Behavioural changes following remedial 
cataract surgery in a gorilla 

S Dow 1, J Sherwin2, A Gray3 and S Redrobe 1 

' Bristol Zoo Gardens, Bristol, UK 
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2 Department of Biology and Biochemistry, University of Bath, 
Bath, UK 
3 De Montfort University, UK 

The purpose of this study was to compare the individual 
behaviour and social interactions within a group of captive 
Western lowland gorillas whilst one animal had very limited 
vision and after she had vision restored in one eye. A group 
of adult gorillas has been mixed together in the Gorilla 
Island complex at Bristol Zoo Gardens. The group consists 
of an adult female that has been at the zoo since 1998, an 
adult male and a second adult female (Romina) that arrived 
in November 2001. Romina had cataracts in both eyes but 
had some peripheral vision. She was functionally blind in 
bright light but had learned to shade her eyes with her 
fingers to see around the cataracts. After a period of settling 
in and learning about her new indoor environment Romina 
was assessed for remedial surgery in one eye which was 
performed successfully in March 2002. Vision is important 
for gorilla social interactions and surgery was undertaken 
on welfare grounds. Behavioural observations of the 
gorillas were made over a 6-week period prior to eye 
surgery and again 3 months after surgery, after she had 
become familiar with the external enclosure. Activity and 
location were recorded by scan sampling at one minute 
intervals. Prior to surgery Romina moved around more than 
the others and spent significantly more time manipulating 
objects. There were few interactions recorded between her 
and the others. The male spent more time in alert postures 
than the females. After surgery Romina interacted more 
with the others and spent less time moving from place to 
place. Romina (now aged 21) had learned to cope with her 
visual disability, which had been evident from birth, and 
was able to move around her familiar environment with 
ease. Coping behaviours included shading her eyes and 
moving around the enclosure. After remedial surgery to one 
eye she interacted more with the other gorillas, chasing and 
playing. The restoration of her sight has improved her social 
integration within the group. 

A non-invasive stress assay for rainbow trout 

T Ellis, AP Scott and J James 

CEFAS Laboratory, Weymouth, Dorset DT4 BUB, UK 

Stress in farmed fish is of considerable significance to both 
animal welfare and productivity as it is an indicator of 
suffering, and can affect behaviour, immune status, growth 
and reproductive success. Assessment of stress levels in fish 
typically involves measuring the level of the stress 
hormone, cortisol, in the blood. However, blood sampling is 
an inherently stressful procedure necessitating capture, 
handling and bleeding. Previous research on pheromones 
has shown that fish release free and metabolised hormones 
into the water. By injecting tritiated cortisol, we have docu-
mented release of free cortisol into the water by rainbow 
trout. We have further developed and validated method-
ology - solid-phase extraction and radioimmunoassay -
to quantify the levels of endogenous free cortisol released 

into the water. We have carried out numerous studies to 
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check the reliability of the water sample storage and extrac-
tion procedures, and the recovery, variability and specificity 
of the radioimmunoassay. In experiments with live trout, we 
have shown that plasma and water c01iisol levels are corre-
lated, and that water cortisol levels are predictably related to 
the severity of stress, fish size, temperature, and tank water 
dilution. We believe that this novel methodology has great 
potential for use in welfare research into husbandry and 
transportation practices, with the advantages that sampling 
does not disturb the fish ( allowing replacement of the 
stressful and harmful procedure of blood sampling and 
reduction of numbers of fish required for time-course exper-
iments) and that it is suitable for all fish sizes, including 
those too small to sample for blood. 

The Federation Research Group - working 
for animal welfare 

A Feistner 1 and S Wehnelt 2 (Federation Research 
Group Co-chairs) 

Federation Research Group, The Federation of Zoological 
Gardens of Great Britain and Ireland, Regent's Park, London 
NWI 4RY, UK 

'Anna.Feistner@durrell.org; 

2 S.Wehnelt@chesterzoo.co.uk 

The Federation Research Group (FRO) plays an increas-
ingly important role in zoo conservation, research and 
education by supp01iing and stimulating research activities 
in our member British and Irish zoos. The main aims of the 
FRO are to communicate the importance and benefits of 
zoo-related research, to act as stimulus and liaison with 
taxon advisory group (TAG) chairs on research issues and to 
raise the profile of zoo-related research within and outside 
the zoo community. The FRO holds an annual Zoo Research 
Symposium, which attracts an increasing number of 
academic and zoo professionals as well as students. Themed 
sessions and workshops are aimed at increasing under-
standing of the influences on the welfare of zoo animals, 
and topics have included measuring stress, improving diet 
and nutrition, and studying visitor effects. The FRO 
publishes a qumierly 'Research Newsletter', which is being 
distributed broadly to animal collections, academic institu-
tions and collaborating individuals. The newsletter commu-
nicates about the types of research studies being canied out 
in zoos. The FRO also works to support students and zoo 
personnel by producing guidelines such as 'Research 
Sampling Guidelines for Zoos', and a new series of 'Zoo 
Research Guidelines' which will cover setting up projects in 
zoos and their planning on topics such as behavioural obser-
vation and dietary studies. The FRO produced a bibliog-
raphy of 'Animal Husbandry Guidelines' and compiles 
comprehensive databases of research projects canied out in 
Federation zoos. A compilation of 'Plant Browse for Zoo 
Mammals' (available on CD) was also produced in collabo-
ration with the Plant TAG. Throughout the FRG's work runs 
the theme of enhancing animal welfare and best practice in 
animal management through applied research in animal 
biology. 
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The efficacy of neutering stray cat populations 
as a control measure in urban areas and its 
contribution to human and feline welfare 

H Finkler and J Terkel 

Department of Zoology, George S Wise Faculty of Life Sciences, 
Tel Aviv University, Israel 

The issue of free-roaming domestic cats (Felis catus L.) in 
Israel has never been addressed academically, and local 
rather than national solutions are applied. The present study 
is the first attempt in Israel to evaluate control of urban cat 
groups via the trap-vaccinate (for rabies)-neuter-release 
method, for determination of a humane solution to cat over-
population. Physiological, ecological and behavioural 
parameters were studied for seven cat groups located in 
densely populated areas in Israel. A mathematical model 
outlines various approaches (neutering, culling or no 
treatment) and the expected results of each approach. 
Ecological parameters, such as frequency and consistency 
of appearance at feeding sites were significantly higher 
(P < 0.001 and P < 0.05, respectively) in the neutered 
compared to non-neutered cats. Immigration rates were 
higher in the neutered than non-neutered groups (25% per 
year and 12% per year, respectively), suggesting decreased 
tenitoriality in the former. There was no apparent trend in 
neutered compared to non-neutered groups regarding 
change in group size over time. Significantly (P < 0.001) 
fewer negative conspecific interactions took place in the 
neutered groups. Neutered cats also showed significant 
increase (P < 0.001) in body weight, possibly indicating 
improved health. No faeces samples revealed Toxoplasma 
gondii; nor any overall difference in parasite frequency 
between neutered and non-neutered individuals. In conclu-
sion, we rep01i increased group stability and cat welfare in 
the neutered groups, and a decrease in certain behaviours 
considered to pose a nuisance to man. Conditional upon the 
target areas including both periphery (not fully attempted 
here) and group cats, neutering free-roaming cats may 
induce stabilisation and even a decrease in populations. 

Should budgerigars be kept in aviaries or do 
large boxes suffice -a study of behaviour 

SG Gebhardt-Henrich and A Steiger 

Institute of Animal Genetics, Nutrition, and Housing, Division of 
Animal Housing and Welfare, CH-300 I Bern, Switzerland 

Budgerigar pairs from a large aviary were placed in 160 cm 
or 80 cm long boxes. They gained weight regardless of the 
size of the box. Weight gain was more pronounced in 
females. The frequency of flying from perch to perch 
depended on the size of the box; birds in smaller boxes flew 
significantly more frequently than birds in larger boxes. In 
the second part of the experiment, half of the budgerigar 
pairs remained in 160 cm long boxes, the other half was 
transferred to 2 m long aviaries. Birds in aviaries lost weight 
although their flight activity was lower than in birds kept in 
boxes. The kind of flight activity was more varied in 
aviaries than in large boxes and in large boxes it was more 
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varied than in small boxes. Changes in weight and 
behaviour patterns ( especially flight behaviour) of 
budgerigar pairs kept in different sized boxes and aviaries, 
with regard to their welfare, is discussed. 

Assessing the welfare of wild animals: is this 
an issue which science can address? 

P Goddard 
Macaulay Institute, Craigiebuckler, Aberdeen AB 15 BQH, UK 

Consideration of the welfare of wild animals has received 
relatively little attention compared to animals in managed 
situations, about which a considerable body of information 
is accumulating. This infonnation allows us to begin to 
make informed decisions about the welfare of fanned 
animals, but how should the welfare of wild or range 
animals be evaluated? When human intervention occurs in 
an ove1i way, such as during translocation, the paradigms 
used to describe domestic animal welfare can be applied 
(for example by reference to the UK Farm Animal Welfare 
Council's 'Five Freedoms'). Under other circumstances, the 
five freedoms may not provide such a useful framework to 
describe the wellbeing of wild animals where we need to 
take, as the starting point, animals in an undisturbed natural 
environment. Here it may be more appropriate to consider 
'restrictions' imposed upon animals as when, for example, 
human activity encroaches into their environment. If we are 
to adopt methods of inquiry which have been used to assess 
farm animal welfare, a complication is the need to employ 
those scientific methods that do not impose any sampling 
artefact on the wild subjects. This paper will discuss 
whether behavioural observations, measurement of faecal 
steroids, morbidity and mortality data (including biochem-
ical measurements made post mortem) and information on 
population dynamics can form the basis for animal welfare 
assessments of wild subjects. 

The reliability of qualitative assessments of 
individual differences in horses using repertory 
grid technique 

D Grajfoner1, EJ Austin 1 and F Wemelsfelder2 

' University of Edinburgh, The Department of Psychology, 7 
George Square, Edinburgh EH8 9JZ, UK 

2 Scottish Agricultural College, Animal Biology Division, Bush 
Estate, Penicuik, Midlothian EH26 0PH, UK 

The qualitative assessment of behaviour is an integrative 
method for investigating individual differences between 
animals. In this study we employed 'repertory grid 
technique' (ROT) and tested the reliability of this method 
for the assessment of horse personality. Horses are used 
selectively for various purposes, such as riding for the 
disabled, racing, and the military. Their personality will 
affect how they cope in a working environment, and hence 
their welfare. The personality of 21 horses was assessed by 
44 female observers, split into two groups, familiar with and 
unfamiliar with the horses studied. Familiar observers 
assessed the horses based on their previous experiences 
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with them; unfamiliar observers watched a video of the 
horses in a human-interaction test. ROT has two stages, the 
elicitation of bipolar constructs ( eg 'bold-shy') and the 
scoring of horses. In stage one the observers individually 
generated their own descriptors and provided the opposites. 
From these constructs the experimenter composed a 
uniform scoring list of30 items per observer group. In stage 
two this list was used by the observers to rate the horses on 
a 5-point scale. Calculation of Kendall's coefficient of 
concordance (W) indicated significant inter-observer 
agreement in both observer groups (P < 0.001). Agreement 
was higher for familiar than unfamiliar observers, and for 
constructs that had been provided by at least two-thirds of 
observers. This suggests that familiarity with animals and 
constructs is important for the reliable qualitative assess-
ment of individual differences. The implications of these 
results for the study of animal welfare will be discussed. 

Obstacles to the refinement of scientific 
procedures using living animals 

P Hartley, M Lloyd and N Burton 
Animals Scientific Procedures Inspectorate, Home Office, PO Box 
I I 38, Swindon, UK 

Last year, 2.6 million regulated procedures were perfonned 
on living animals in the UK. A regulated procedure means 
any experimental or other scientific procedure applied to an 
animal which may have the effect of causing that animal 
pain, suffering, distress or lasting hmm. Inevitably, the 
needs of the scientist are in conflict with the needs of the 
animal. Humane experimentation, by the application of the 
concept of the 3Rs, replacement, reduction and refinement, 
is accepted by scientists and embedded in UK legislation, 
the Animals (Scientific Procedures) Act 1986. Scientists 
have both a moral and a legal obligation to minimise harm 
to the animals they use. This paper focuses upon the 
minimisation of harm (refinement) and asks how well scien-
tists are doing and whether they can improve. The ways in 
which harm may be caused to the animals being used for 
science are discussed. This considers the choice of species, 
their breeding, husbandry, housing, transp01i, their experi-
mental use and their killing. Interventions to reduce the risk 
of possible hmm are then identified and a number of 
examples of refinement practices are given. Some of the 
obstacles to refinement are identified. This includes how the 
wider scientific environment and commercial pressures 
impact upon refinement. The imp01iance of the design and 
construction of research animal facilities is stressed. 
Suggestions are given as to how some of the obstacles 
might be overcome. 

Correlating cortisol with a behavioural measure 
of stress in rescue shelter cats 

KR Hawkins, JWS Bradshaw and RA Casey 
Anthrozoology Institute, University of Southampton, 
Southampton, UK 

Several authors have shown that admission to shelters may 
be stressful to domestic cats. The aim of this study is to 
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refine welfare measures by investigating how behavioural 
and physiological measures of welfare vary after admission. 
Twenty-three single-housed domestic cats were studied 
daily for the first eight days after admission to a rescue 
shelter. Behavioural data collected were the cat stress score 
(CSS, developed by S McCune, MR Kessler and DC 
Turner), which describes seven stress levels ranging from 1 
(very relaxed) to 7 (terrorised), based on postural and 
behavioural elements. Cortisol to creatinine ratios (CC) 
were measured from daily urine samples collected from 
litter trays. The slopes of CSS and CC over the eight days 
were derived for each cat and for the whole population. CSS 
and CC declined over time (t-test of slopes against a mean 
of zero; CSS t = -4.34, P < 0.001; CC t = --4.37, P < 0.001). 
Within cats, CSS and CC were weakly positively correlated 
(Spearman correlations performed on daily data for each 
cat, t-test of correlations against a mean of zero; mean 
coeff = -0.192, t = 2.30, P < 0.05). Slopes of CSS and CC 
were negatively correlated between cats (Spearman correla-
tions; coeff= -0.477, P < 0.05). CSS and CC declined over 
time as cats acclimatised to the shelter, and were positively 
correlated within cats. The negative correlation of CSS and 
CC slopes between cats may indicate different coping 
strategies; some cats showed little change in behavioural 
response but a rapid decline in urinary CC, and others the 
opposite. 

Enrichment is not always enriching 

PG Hepper and DL Wells 
School of Psychology, Queen's University Belfast, Belfast, UK 
Concern over the welfare of animals has led to attempts to 
improve their well-being, often by enriching their environ-
ment. This study evaluates whether any enrichment 
provides global benefits to the animal or whether the 
benefits are specific to the type of enrichment received. 
Juvenile rats (28-58 days old) were provided with either 
object enrichment (novel objects in their environment), 
social enrichment (increased social contact), neither or both. 
Rats were tested at 60-62 days in an open field containing 
objects and an open field containing another conspecific. 
Rats enriched with extra objects performed better with 
objects, whereas those enriched with conspecifics 
performed better in social situations. There was little 
transfer between enrichment conditions. The results suggest 
that enrichment benefits those areas of behaviour specifi-
cally being enriched. Provision of enrichment should thus 
consider all the animals' requirements and attempt to 
enhance these. 

Do Canadian horse owners follow national 
equine welfare guidelines? Stats from a small 
island 

CJ Hewson 1, JL Christie 1, CR Riley2, MA McNiven2, 
IR Dohoo 2 and LA Bate 1 

' Department of Biomedical Sciences, Atlantic Veterinary College, 
University of Prince Edward Island, 550 University Avenue, 
Charlottetown, Prince Edward Island, CI A 4P3, Canada 
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2 Department of Health Management, Atlantic Veterinary College, 
University of Prince Edward Island, 550 University Avenue, 
Charlottetown, Prince Edward Island, CI A 4P3, Canada 
In N01ih America and the United Kingdom, there are few 
representative, horse-level data about equine management 
practices. The Canadian Agri-Food Research Council has 
published guidelines for equine welfare but, without data, 
we cannot know whether the guidelines are being followed. 
We therefore conducted a horse-level survey of 312 non-
racing horses (ponies, miniature horses, draft horses, and 
others that are not racehorses) in Prince Edward Island 
(PEI), Canada. Owners were recruited by random phone-
book search (response rate 68.4%) and completed a pre-
tested questionnaire, part of which examined management 
practices with respect to national guidelines. A veterinarian 
examined each horse and faecal samples were taken. 
Results indicated that owners were experienced but several 
national guidelines were not being met; for example, 62% 
of horses had never had their teeth examined by a veteri-
narian and the prevalence of dental abnonnalities was high 
(sharp enamel points 9 .1 %; molar hooks 13 .5% ). The mean 
faecal egg count± SE was 428 ± 57 eggs per gram and 76% 
of owners never removed manure from the pasture. Many 
horses had hoof defects; 26.8% of horses had excessively 
long hooves, 25.1 % had hoof wall cracks, 32.0% had hoof 
wall breaks and 8.5% had white line disease. Also, 54.9% of 
draft horses had docked tails; cosmetic tail docking is unac-
ceptable under national guidelines. These results suggest 
that owners of non-racing horses in PEI need education in 
parasite control, hoof and dental care and tail docking, and 
that research is indicated on cosmetic tail docking and on 
the significance of hoof defects. 

'But is she suffering?' A novel instrument to 
assess pet dogs' quality of life 

CJ Hewson 1, JI Wojciechowska 1, NC Guy', V 
Timmons2, GJ Patronek 3 and LA Bate 1 

' Department of Biomedical Sciences, Atlantic Veterinary College, 
University of Prince Edward Island, 550 University Avenue, 
Charlottetown, PEI CI A 4P3, Canada 

2 Department of Education, University of Prince Edward Island, 
550 University Avenue, Charlottetown, PEI CI A 4P3, Canada 

' Department of Environmental & Population Health, Tufts 
University, 200 Westboro Road, North Grafton, MAO 1536, USA 
Veterinary medical advances raise questions about dogs' 
welfare or quality oflife (QOL). QOL comprises the state of 
an animal's mind and body, and the extent to which its 
nature is satisfied. There is no formal method for assessing 
the QOL of pet dogs. The present study addressed this, on 
the premise that optimal QOL involves satisfaction of basic 
needs ( eg shelter), optimal biological functioning, satisfac-
tion of the dog's nature (eg environmental control), oppor-
tunities for pleasure, and minimal distress. A questionnaire 
was developed to assess the latter three factors. There were 
37 QOL questions, each with four mutually exclusive 
response options designated by four descending letter 
grades of QOL: 0, A, B and C. The questionnaire was used 
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to interview 110 dog owners by telephone. A bar graph was 
drawn for each dog showing the distribution of grades 
assigned. By designating the grades as 4, 3, 2 and 1 respec-
tively, a QOL score was calculated as the percentage of the 
total area of the graph that the bars occupied. Each dog was 
classified as 'sick' (n = 73) or 'healthy' (n = 37) using 
predefined criteria. The effect of health status and other 
variables on QOL score was examined using linear regres-
sion. The range of QOL scores was 67.0-93.8%. 
Preliminary analysis suggests that health status (P < 0.15, 
95% CI-3.6 to +0.5), environment (P < 0.017) and duration 
of ownership (P < 0.003) affected QOL score. Further 
analyses will quantify reliability. The questionnaire has the 
potential to inform decisions that affect pet dogs' QOL (eg 
moving house, intensive medical treatment). 

Dog training methods: their use, effectiveness 
and interaction with behaviour and welfare 

EF Hiby, NJ Rooney and JWS Bradshaw 

Anthrozoology Institute, University of Southampton, 
Southampton, UK 
Most pet dogs receive at least basic training and we hypoth-
esise that the methods employed may affect their welfare. 
Historically, dogs were trained using mainly negative rein-
forcement or punishment. However, positive reinforcement 
using rewards has recently become more popular. In this 
paper we describe the results of a questionnaire of dog 
owners, examining the relative effectiveness of different 
training methods and their effects upon a pet dog's 
behaviour and relationship with its owner. Questionnaires 
were distributed to 364 dog owners. When asked how they 
trained their dog on seven basic tasks, 66% rep01ied using 
vocal punishment, 12% used physical punishment, 60% 
praise rewards, 51 % food rewards and 11 % play. Owners' 
ratings for their dog's obedience during eight tasks were 
positively conelated to the number of tasks which they 
trained using rewards (Rho = 0.26, P < 0.01 ), but not 
punishment (Rho = 0.05, P = 0.5). When asked whether 
their dog exhibited any of 16 common problem behaviours, 
the number of problems owners rep01ied was cone lated to 
the number of tasks for which the dog was trained using 
punishment (Rho = 0.29, P < 0.001 ), but not those using 
rewards (Rho = 0.08, P = 0.17). The exhibition of problem 
behaviours may be indicative of compromised welfare since 
they can be caused by, or result in, a state of anxiety, and 
may also lead to a dog being relinquished or abandoned. 
Since punishment was associated with increased problem 
behaviours, we conclude that it may represent a welfare 
concern that is unlikely to be balanced by concunent 
benefits in obedience. 

Using behaviour to assess welfare in captive 
amphibians 

C Hosie and N Hind 

Department of Biological Sciences, University College Chester, 
Parkgate Road, Chester CH I 4BJ, UK 
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Large numbers of amphibians are currently held in 
captivity, both in zoos and privately. There is great interest 
in them as exotic pets but relatively little guidance available 
to ensure their welfare. Some endangered species are part of 
captive breeding programmes. However, breeding is often 
unsuccessful and mortality may be high. Amphibians do not 
show the same stress responses as mammals, are less well 
understood and assessments of their welfare have rarely 
been attempted. The work presented here aimed to improve 
understanding of captive amphibian behaviour and its 
potential for welfare assessment, using a commonly kept 
species as a model in a series of experiments. Measures of 
behaviour were taken under 'low' and 'high' humidity and 
measures of reproductive success used as an approximate 
indicator of good welfare. Key results showed frogs moved 
significantly greater distances in the 'high' humidity 
condition than in the 'low'. A proximity index indicated (but 
NS) individuals were closer to others more often in 'high' 
humidity. Amount of time 'under cover' was higher (but 
NS) in 'low' humidity. Use of the vivarium varied with 
some individuals consistently using particular areas. A 
greater number of clutches ( and eggs) were laid in 'high' 
humidity. Consistent differences in behaviour were 
measured for frogs under different conditions (and by indi-
vidual) and these could be related to differential reproduc-
tive success. Further experiments examined the effects of 
stocking density on the behaviour of individuals. These 
simple first attempts provide a starting point for further 
development of assessment methods for amphibian welfare. 

Some examples of critical issues to the welfare 
of small laboratory animals 

IM Jegstrup, R Thon and M Ritskes-Hoitinga 

University of Southern Denmark, Winsloewparken 23, DK-5000 
Odense C, Denmark 
In the field of nutrition and in the name of standardisation, 
purified diets are often used in toxicology studies. From the 
point of view of wishing for better health and thereby better 
welfare, a purified diet will at first glance meet nutrient 
needs more precisely as compared to a natural ingredient 
diet (chow). Presently, from the point of view of better 
welfare, however, purified diets are debatable. The purified 
diet may lack unknown essential nutrients which are present 
as natural contaminants in natural ingredient diets. In a 
multi-generation experiment, a significant reduction in 
breeding results was seen that indicates that purified food is 
inadequate in the long term. The implication could be that 
the cunent nutrient guidelines have crucial inadequacies, 
which present a problem when making purified diets. As 
long as we are making food from natural sources, this is not 
a problem; however, the large variation in natural ingredi-
ents will give variability in experimental results that will 
increase the need to use more animals to prove significance. 
If optimised nutritionally and made in pellets, the purified 
diet might work as a health promoter, but in this case it 
seems that the application of a potential welfare promoter 
has preceded the scientific advances in the field. However, 
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the application of natural ingredient diets can also pose 
welfare problems. Recently, we have experienced that 
rabbit chows have a concentration of 0.6% P, whereas 
minimum needs have been set to 0.22%. In 40% of the 
rabbits used at our laboratory, kidneys were so heavily 
calcified, that these could not be used for the intended 
purpose of in vitro studies. This poses a welfare problem 
and a waste of animals and resources. The high incidence of 
kidney disease indicates that the levels of phosphorus in 
commercial animal diets are higher than recommendations, 
which indicates a lack of implementation of scientific 
advances by the chow producing companies. Genetic modi-
fication challenges the concept of what can be regarded as 
physiologically or behaviourally normal. What might be an 
indication of a welfare problem in one strain, can be a modi-
fication in another without any implication for welfare. At 
the moment we search in semidarkness; we need the use of 
tools and protocols that would help to identify physiological 
and behavioural parameters in animals that map welfare 
problems, as well as thorough channels to implement this 
knowledge to the user. Extensive protocols for phenotype 
characterisation, however, do exist and one asks oneself 
why these are not being implemented. Therefore, we need to 
focus on the successful development and implementation of 
practically useful and relevant welfare protocols, leading to 
the development of a welfare certificate. Maybe the most 
neglected area of animal welfare in laboratory animals is 
training the animals for procedures. Judged by the published 
literature on the subject, very important welfare promoters 
like handling and training of laboratory animals seems to be 
largely overlooked when it comes to smaller animals. Rats 
and mice have a spontaneous fear of people and avoid being 
handled. Ordinary animal husbandry procedures such as 
moving a cage to a different area or moving animals to a 
clean cage is known to induce transient, but significant, 
physiological, neuronal and behavioural changes. Our labo-
ratory has designed a program for rats, a daily handling 
procedure for a short intensive period that will change rats 
from being difficult or even aggressive to becoming habitu-
ated to people. Not only do we get cooperative animals, but 
the animals themselves will have a diminished reaction 
when we are in contact with them, whether this is for an 
injection or moving the animal to a clean cage. 

Assessment of species typical behaviours in 
captive chimpanzees 

ML Jensvold, RS Fouts and DH Fouts 

Chimpanzee and Human Communication Institute, Central 
Washington University, Ellensburg, WA, USA 
Much debate exists on how we should assess well-being in 
captive primates, with suggestions ranging from the 
absence of abnormal behaviours to the presence of behav-
iours seen in free-living conspecifics. More often, species 
typical behaviours are cited as an acceptable indicator of 
well being. This paper will present data from several studies 
demonstrating various ways to assess species typical behav-
iours. The paiiicipants were five adult chimpanzees that 
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reside at the Chimpanzee and Human Communication 
Institute (CHCI). General activity budgets provide an 
overview of how residents spend their time. After a move 
from a 27.87 m2 facility to a 587 m 2 facility, the chim-
panzees spent more time travelling and less time eating. 
Structural design can inhibit or facilitate species typical 
locomotion. The chimpanzees at CHCI exhibited the same 
patterns of locomotion as their free-living conspecifics. 
Free-living chimpanzees are proficient tool users and 
objects in captivity can increase manipulatory behaviours. 
The chimpanzees at CHCI received 50 objects each day 
such as grooming objects, clothing, blankets, containers, 
tubing, toys, and paper. Some objects promoted species 
typical behaviours. Free-living chimpanzees encounter 
much diversity in their environment and this should be a 
component of captive environments as well. Diversity can 
be enhanced with a large number of novel and diverse 
objects. At CHCI the chimpanzees often use several objects 
at one time. Also, the chimpanzees prefer novel objects after 
6 h of exposure. Species typical behaviours can be defined 
with data from the behaviour of free- living individuals and 
can be assessed with activity budgets, locomotion patterns, 
and object use. 

Animal use and belief in animal mind 

S Knight, A Vrij, J Cherryman and K Nunkoosing 

Department of Psychology, University of Portsmouth, King Henry 
Building, King Henry Street, Portsmouth, Hampshire PO I 2DY, 
UK 
Animals are used by humans in many ways, yet science has 
paid little attention to the study of human-animal relation-
ships. In the present study, participants (n = 96) completed 
a questionnaire on attitudes towards animal use and indi-
vidual differences were examined to determine which char-
acteristics might underlie these attitudes (belief in animal 
mind [BAM], age, gender, experience of animals, vegetari-
anism, political stance, and living area). It emerged that 
paiiicipants held different views for different types of 
animal use, and that BAM was a powerful and consistent 
predictor of these attitudes, with BAM together with gender 
and vegetarianism predicting up to 3 7% of the variance in 
attitudes towards animal use. Thus future research should 
acknowledge the imp01iance of BAM as a major underlying 
factor of attitudes towards animal use, and should distin-
guish between different types of animal use when 
measuring attitudes. We proposed that the large effect of 
BAM might be due to increasing interest in animal mind 
over the past decade. 

Light quality and lameness of broiler chickens 

HH Kristensen', GC Perry 2 , NB Prescott3, J 
Ladewig' and CM Wathes' 

' Royal Veterinary and Agricultural University, Division of 
Ethology, Groennegaardsvej 8, 1870 Frb C, Denmark 

2 Bristol University, Division of Animal Health and Husbandry, 
Langford House, Bristol BS40 SDU, UK 

3 Silsoe Research Institute, Bio-Engineering Division, Wrest Park, 
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Silsoe, Bedford MK45 4HS, UK 

Lameness is a major welfare problem in modern broiler 
production and is affected by litter quality, activity and 
growth rate of the birds, amongst others. Light is a 
dominant exogenous stimulus, which may affect both the 
activity and growth pattern of broilers. Hence, the objective 
of this study was to investigate the influence oflight quality 
on lameness of broiler chickens. We compared the lameness 
of 200 female ROSS 308 broiler chickens, reared in four 
different light qualities (two light sources, Osram biolux 
and Osram wann-white, each presented at two light intensi-
ties, 5 and 100 clux, adjusted to fowl-perceived illumi-
nance ). At 40 days of age, 50 birds from each light 
environment were assessed in tenns of weight, gait-score, 
foot-pad dermatitis and hock-burn. Light intensity did not 
affect gait score, whereas more birds had gait score two in 
biolux than in warm-white light (Logistic analysis, 
P = 0.0193). There was a positive con-elation between 
weight and gait score in that heavier birds were more lame 
than lighter birds (Spearmans correlation, r = 0.49, 
P < 0.0001 ). Light quality did not affect foot-pad dermatitis 
whereas hock-burn scores were significantly better in 
warm-white than in biolux light, iJTespective of the light 
intensity (Ordinal logistic analysis, P = 0.0319). These 
preliminary results indicate that light source can affect the 
leg health of broiler chickens. This will be incorporated in a 
greater evaluation of light quality, to identify aspects of 
lighting that can improve the welfare of broiler chickens in 
the future. 

Behavioural impact of food presentation: how 
to find an ideal number of weaned pigs per 
feeding place? 

M Laitat, M Vandenheede, A Desiron, B Canart 
and B Nicks 

Department of Animal Production, Faculty of Veterinary 
Medicine, University of Liege, Belgium 

During six consecutive trials, feeding behaviour of 480 
weaned pigs grouped per 30 (030), 40 (G40) or 50 (G50) 
was compared during the post-weaning period. The same 
model of tube feeder (four available feeding places; two 
integrated drinkers) was used delivering either pellets 
(G30p, G40p and G50p) or meal (G30m, G40m and G50m). 
Each treatment was repeated twice. Pigs used the feeder for 
a longer time when fed meal than when fed pellets 
(176. 7 ± 10.8 min/24h.pig vs 112.4 ± 1.0 min/24h.pig, 
P < 0.001 ). There was no effect of the group size on this 
variable. The occupation rates (OR) of the feeder per 24 h 
were 87% (G30m), 124% (G40m) and 132% (G50m) with 
meal versus pellets 56% (G30p), 74% (G40p) and 90% 
(G50p) (diet effect: P< 0.001; group size effect: P< 0.001). 
As it is often rep01ied, pigs prefeJTed to eat during the day. 
For trials without overcrowding (daily OR < 100%), 
63.3 ± 1.7% of the feeder use time was observed during the 
'days' (12 h light periods). Considered as behavioural 
needs, these results enable calculation of an ideal number of 
pigs per feeding place. With the tube feeder used in our 
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studies, 6.5 and 10.2 pigs per feeding place is recom-
mended, if fed meal or pellets respectively. These norms 
imply that the OR of the feeder turns around 100% and 
60%, respectively during the light and dark periods. Our 
results clearly show that food presentation has to be consid-
ered as an important variable, influencing technical 
standards and thus animal welfare. 

Analysis of heart rate and heart rate variability 
for evaluating psychological stress induced by 
visual discrimination tasks in dwarf goats 

J Langbein 1, G Ni.irnberg 2 and G Manteuffel 1 

' Department of Behavioural Physiology, Institute for the Biology 
of Farm Animals, Dummerstorf, Germany 

2 Department of Genetics and Biometry, Institute for the Biology 
of Farm Animals, Dummerstorf, Germany 

In order to examine visual learning in dwarf goats we 
employed three visual discrimination tasks. We tested 
groups of young males using a computer-based learning 
device integrated into the home pen of the animals. In each 
task, four visual stimuli were presented on a computer 
screen in a multiple choice design. To get a reward, goats 
had to choose the correct stimulus by pushing one of four 
buttons in front of the screen. Each individual trial was 
followed by an inter-trial interval (black screen) before the 
same stimuli were presented in a distinct pattern following 
a quasi-random series. On the basis of recorded actions at 
the learning device we analysed individual learning success 
on a daily basis. To indicate changes in the level of arousal 
and shift of sympatho-vagal balance related to psycholog-
ical stress during learning, we telemetrically measured heart 
rate (HR) and heart rate variability (HRV) on the first two 
days and the last two days of each single task. HR and HRV 
were analysed separately for periods when the animals were 
inside or outside the learning device. HRV was analysed 
following the rules of the Task Force of the European 
Society of Cardiology. Learning success started at 25% of 
correct choices on day one of the first discrimination task. 
The animals did not reach a stable level of 70% of correct 
choices until day twelve. In tasks two and three, animals 
started at 45% of correct choices at day one and reached a 
stable level of success at day seven or eight, respectively. 
HR and HRV results indicated a changing level of psycho-
logical stress with rising learning success in each task as 
well as differences in the stress level between the three 
consecutive tasks. Moreover, results indicated different 
coping strategies used by the animals in the first compared 
to the two following learning tasks. Results ofHRV suggest 
that changes in HR related to psychological stress during 
operant conditioning are primarily caused by withdrawal of 
vagal control of the heart. 

Development of a welfare benchmarking 
protocol for laboratory mice 

MC Leach 1, DCJ Main 1 and PD Thornton 2 

' Division of Farm Animal Science, Department of Clinical 
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Veterinary Science, University of Bristol, Langford House, 
Langford, Bristol BS40 SDU, UK 

2 Home Office, Queen Anne's Gate, London SW I H 9AT, UK 

To adequately provide a 'benchmark' for the welfare of 
laboratory mice requires their welfare to be comprehen-
sively assessed using an objective and, above all, practical 
protocol. A Delphi consultation process was initially carried 
out to formulate measurements of welfare that can be used 
to assess both resource-based provisions and animal-based 
outcomes associated with husbandry conditions of labora-
tory mice. Using postal questionnaires, experts with wide 
ranging experience of laboratory animals were asked to 
assess laboratory mouse welfare in terms of the husbandry 
system in which they live and their attempts to cope with it. 
This involved assessing the relative importance of a list of 
commonly used welfare measures, as well as any additional 
measures that they identified. This systematic approach is 
designed to achieve a degree of consensus of opinion 
between the wide range of experts. A pilot study will then 
carried out in several UK mouse units to assess the chosen 
measurements for their ease, effectiveness and repeatability 
for measuring welfare. After further refinement this expert-
defined protocol will be finalised and used to profile the 
welfare of mice in a wide range of UK laboratory animal 
institutions. 

Reducing dog return rates at rescue shelters: 
applying science for animal welfare 

RA Ledger 1 and JM Stephen 2 

' Animal Welfare Program, Faculty of Agricultural Sciences and 
Centre for Applied Ethics, University of British Columbia, Main 
Mall, Vancouver, British Columbia V6T I Z4, Canada 

2 DFAW, Brunel University, Egham, Surrey TW20 0JZ, UK 

An estimated 150,000 dogs are relinquished to rescue 
shelters in the UK each year. At the RSPCA, approximately 
10% of the dogs that they re-home are returned within three 
months. Over two thirds of these new owners cite that it is 
because their new dog has a behaviour problem. This has 
implications for the welfare of unwanted dogs and repre-
sents the possibility of litigation, which threatens animal 
welfare charities. New procedures that aim to reduce the 
number of dogs returned to rescue shelters were developed 
and piloted at RSPCA dog re-homing centres across the UK. 
These procedures consisted of dog temperament tests to 
predict the behaviour dogs would display in their new 
homes, protocols to assess the needs and expectations of 
prospective dog owners and a process for matching assessed 
dogs with compatible owners. Seven treatment centres 
implemented the new procedures for between 3 and 5 
months. Seven control centres received no such instruction 
and continued using their existing re-homing procedures. 
Return rates at the treatment centres reduced significantly 
by 27% compared with the previous year (Wilcoxon: 
P < 0.05). Return rates at control centres increased by 44% 
compared with the previous year (Wilcoxon: P > 0.05). The 
response of dogs to behaviour tests prior to re-homing 
corresponded significantly with their temperament in their 
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new homes. In conclusion, these owner-dog matching 
procedures have resulted in improved welfare through 
finding pennanent homes for more dogs. These procedures 
will be implemented across all RSPCA dog re-homing 
centres. 

Determination of welfare problems and their 
perceived causes in working equines 

AC Lindberg 1, C Leeb 1, J Pritchard2, HR Whay 1 

and DCJ Main 1 

' University of Bristol, School of Clinical Veterinary Science, 
Langford House, Langford BS40 SDU, UK 

2 Brooke Hospital for Animals, Broadmead House, 21 Panton 
Street, London SW I Y 4DR, UK 

Welfare assessment has become more widely used in farm 
animals, particularly cattle, pigs and hens. As these proce-
dures become more established, further potential applica-
tions become apparent. The current project, funded by the 
Brooke Hospital for Animals, aims to assess the welfare of 
working equines (horses, donkeys and mules) in the 
countries covered by this organisation. A welfare assess-
ment protocol will be developed using a process of expert 
consultation. Fifteen experts on working equines in devel-
oping countries were sent a preliminary questionnaire 
aimed at establishing the main welfare problems encoun-
tered. Experts were asked to highlight the 5 most important 
welfare problems, followed by a series of more specific 
questions under the headings 'General Health', 
'Euthanasia', 'Behaviour', 'Limb' and 'Skin'. Nine experts 
responded to this questionnaire. The most widely reported 
problems were poor farriery and associated lameness and 
limb problems (9/9 respondents); galls and sores from ill-
fitting or unsuitable harnesses (8/9); poor body condition 
and malnutrition (7 /9); heat stress and related problems ( eg 
reduced appetite) (3/9); and overworked animals (3/9). 
Other common problems included poor owner awareness of 
animal welfare and sentience; endo- and ectoparasites; 
respiratory problems; colic; using too young or old animals; 
taboos and religious sentiments regarding euthanasia. These 
results will be used to produce an in-depth questionnaire, 
refining the initial format to ensure important areas are 
covered in appropriate detail and in a way easily accessible 
for an international audience. The long-term aim of the 
project is to produce a welfare assessment protocol for 
monitoring the success of interventions, such as offering 
veterinary treatment or training local farriers. Once 
developed and field-tested, this protocol will have wide 
applicability in many countries where working equines 
form a vital part of the economy. 

Bear farming in Asia: veterinary, behavioural 
and welfare implications 

B Maas 1 and PG Wilson 2 

' Chief Executive Officer, Care For The Wild International, The 
Granary, Tickfold Farm, Kingsfold, West Sussex RH 12 3SE, UK 

2 Libearty Project Officer, World Society for the Protection of 
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Animals (WSPA), 89 Albert Embankment, London SE I 7TP, UK 

Bile and the gall bladder from wild bears have been used as 
an ingredient in Traditional Chinese Medicine (TCM) for 
over a thousand years. Since the early 1980s bile has been 
extracted from caged live bears using pennanent gall 
bladder cannulae or fistulae. Approximately 7000 bears are 
held in Chinese bear fanns. Bear bile is used to treat a 
variety of ailments, including fever and inflammation, as 
well as liver and heaii problems. However, there are both 
herbal and synthetic alternatives to the use of bear bile. In 
1999 and 2000, the World Society for the Protection of 
Animals (WSPA) investigated 11 bear fanns in China. This 
sample of farms held around 2580 bears, the equivalent of 
37% of the total number of bears held in Chinese bear farms 
at that time. An assessment of the veterinary, behavioural 
and welfare conditions was caiTied out on infonnation 
obtained in this survey, as well as infonnation obtained in 
another independent survey of bear fa1ms in China, Korea 
and Vietnam. The study examined acute and long-term 
stress effects on bear health and welfare, and found that the 
collective environmental challenges imposed by confined 
banen housing, poor hygiene and nutrition, improper 
surgery and veterinary care, early weaning and maternal 
separation, exceed the animals' adaptive limitations. Bear 
farming for bile extraction, which requires maintaining 
bears with pe1manent gall bladder fistulae or cannulae, is 
incompatible with modern husbandry practices designed to 
ensure the physical and mental health of bears. For these 
reasons, this practice should be abandoned. 

Moving from animal welfare assessment into 
improvement 

DCJ Main and RH Whay 

University of Bristol, Department of Clinical Veterinary Science, 
Langford, Bristol, UK 

Contact for correspondence: D.C.J.Main@bristol.ac.uk 
Animal welfare assessment is the first essential step in 
improving animal welfare. It provides information about the 
magnitude of welfare problems, areas of successful welfare 
management and benchmarking data against which future 
improvements can be measured. However, understanding of 
the motivations of those with responsibility for the day to 
day care of the animals is also essential if society wishes to 
improve the living conditions of animals. Alongside efforts 
to quantify the influence of husbandry conditions on animal 
welfare, many studies have explored the important 
influence of stockmanship. In broad terms, motivating indi-
viduals responsible for animal welfare can consist of three 
elements, education, enforcement and encouragement. 
Enforcement via certification schemes or legislation has 
been widely used. Some form of farm assurance scheme 
now covers most UK farms. This means that more farms 
than ever before are working to conform to inspected 
standards which have legislative requirements as their basis. 
Education has an important role in raising awareness of a 
unit's welfare performance and then in providing individ-
uals with the resources to identify potential solutions to 
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their own welfare problem. Encouragement by rewarding 
good welfare perfo1mance also has the potential to be a very 
powerful motivational tool. This has been demonstrated by 
producers' willingness to confo1m to those schemes which 
offer a premium price for their products. These elements 
have been incorporated into an RSPCA-funded initiative 
designed to reduce levels of lameness and discomfort in 
dairy cows. 

Biostatistic and ethological issues in animal 
welfare: the case of the common marmoset 
(Callithrix jacchus) 

A Manciocco, M Puopolo, E Licata and A Vitale 

Laboratorio di Fisiopatologia di Organo e di Sistema, lstituto 
Superiore di Sanita, Viale Regina Elena, 299, 00161 Roma, Italy 
The improvement of welfare conditions of experimental 
animals, and the application of an appropriate biostatistical 
approach, are essential to preserve and improve the quality 
of experimental data, and to guarantee a more parsimonious 
and ethical use of animals. The rule of the 3Rs 
(Replacement, Reduction and Refinement), formulated by 
Russell and Burch in 1959, continues to be the inspirational 
principle for the evolution of biomedical experimentation, 
both from the bioethical and practical point of view. The 
present paper focuses on the concept of refinement of the 
biostatistical approach, and refinement of husbandry condi-
tions. The animal model considered in the present paper is 
the common marmoset (Callithrix jacchus), a small New 
World monkey largely used in neurological and toxicolog-
ical research. The biostatistical approach to refinement 
involves planning of the experimental design, control of the 
experimental variability, and definition of the statistical 
analysis. In terms of refining the husbandry conditions, we 
supp01i the idea that 'Choice', referred to as the possibility 
for the animal to choose between two or more enrichments, 
and 'Control', intended as the possibility to control the 
access and time of exposure to the enrichment, can be two 
major factors to be taken into consideration when planning 
enrichment experiments. This method appears to us to be 
more effective than just imposing a particular enrichment 
on an animal, solely on our knowledge of the ecology and 
the ethology of that species. However, this etho-ecological 
notion must still guide us in devising the different options to 
be offered to the animals. 

Odour cues as enrichment tools in primates: 
caution 

C McCusker 1 and TE Smith 2 

' School of Biology and Biochemistry, Queen's University Belfast, 
97 Lisburn Road, Belfast, Northern Ireland, UK 

2 School of Biological Sciences, Chester College of Higher 
Education, Parkgate Road, Chester, UK 
The study assessed the potential of various biologically 
relevant odour cues to promote well-being in six captive 
ring-tailed lemurs, Lemur catta, a species that relies heavily 
on olfactory communication. The experiment was a 
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repeated measures design comprised of seven, week-long 
consecutive phases. Scent was presented daily as follows: 
control scent during phases 1, 3, 5 and 7; scent from a 
natural predator, Cryptoprocta ferox during phase 2; scent 
from a closely related species, Varecia variegata variegata, 
during phase 4 and scent from unfamiliar conspecifics, L. 
catta, during phase 6. Behaviour was monitored daily 5, 60, 
120 and 180 minutes following scent application. The scent 
stimuli caused significant changes in L. catta behaviour. In 
particular, the presence of unfamiliar conspecific scent 
promoted an increase in both desirable behaviours (ie loco-
motion and grooming troop members) and undesirable 
behaviours (ie auto-grooming and self-scratching). Scent 
from C. ferox and V v. variegata was associated with a 
decrease in social behaviours. The study has important, 
novel implications for the well-being of captive primates 
and raises serious concerns about the appropriateness of 
odours as enrichment stimuli in L. catta. It is essential that 
further research be conducted in this field to ascertain which 
scents, if any, can achieve an optimal balance between 
positive and negative enrichment. 

Accompanying pre-weaned Thoroughbred 
foals while separated from the mare during 
covering reduces behavioural signs of distress 

S McGee and HV Smith 

Department of Psychology, Trinity College, Dublin 2, Ireland 
Some Thoroughbred stallion farms separate the mare from 
the foal during breeding, leaving the foal in its stable, often 
in a state of considerable distress. Behavioural signs of 
separation distress typically shown are vocalisations, pacing 
or moving about, pawing, and striking the body against 
solid objects. A total of 57 foals on an Irish stud farm were 
observed during this separation experience. Twenty-seven 
foals were accompanied for the duration and 30 discreetly 
observed from outside the stable. On average, the unaccom-
panied foals vocalised at significantly (P < 0.001) shorter 
intervals than the accompanied ones (14.8 s vs 26.8 s ), and 
spent significantly (P < 0.05) more time pawing (29.6 s vs 
6.8 s). In addition, 17 of the unaccompanied foals hurled 
themselves against a solid object on at least one occasion, 
while none of the accompanied foals did this at all 
(P < 0.001). Overall, the data provide clear evidence that 
accompanying a foal reduces its apparent distress. This 
procedure has obvious welfare benefits in the short term, in 
that the foal is both less distressed and has a reduced likeli-
hood that it will injure itself, and it may have longer term 
benefits by reducing the chance of the foal developing a 
stereotypical behaviour. 

Use of a force plate for objective assessment 
of broiler gait 

RE McGovern 1, V Sandilands 2 and CJ Savory 2 

I Engineering Resources Group, Scottish Agricultural College, 
Aberdeen AB2 I 9TR, UK 

2 Avian Science Research Centre, Scottish Agricultural College, 
Ayr KA6 SHW, UK 
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Broiler chickens are susceptible to lameness, due to their 
rapid growth and a variety of pathologies of leg bones and 
joints. Currently, the extent of lameness in commercial 
flocks is assessed with the so-called Bristol Gait Scoring 
System that is subjective and has provided inconsistent 
results. The aim of this work was to design a method for 
objective assessment of gait, based on measurement of 
forces applied by each leg as a bird walks. At a commercial 
fann, broilers were selected for testing at 4 and 5 weeks of 
age, on the basis of whether they were clearly lame or not. 
They were placed individually at one end of a 1.6 m long 
force plate and persuaded to walk along it, by squi1iing 
compressed air, clapping sticks, waving a bamboo cane 
and/or rustling a plastic bag, all behind the bird. The force 
plate incorporated four load cells to record forces in three 
dimensions from up to 20 foot placements by the bird. 
Rotation plus spatial positioning of the centre of pressure 
were derived from the collected data. Computer software 
was developed to automatically split up and analyse the data 
collected for each footstep. This had to accurately detect the 
time at which each footstep staiied and ended, detect which 
foot was on the plate at any particular time, and then collate 
data of relevant factors for each foot placement. The data 
obtained from the average of the left foot placements were 
compared to the average of the right foot placements. 
Significant differences between lame and non-lame birds 
were found. 

Zoo animal welfare: challenging assumptions 
and misconceptions 

VA Melfi 

Science Department, Paignton Zoo Environmental Park, Paignton, 
Devon TQ4 7EU, UK 

Zoo animal welfare is fundamentally impoverished. The 
type of research undertaken in zoos demonstrates that many 
researchers agree with this statement. Research comparing 
zoo-housed animal behaviour with data collected in the wild 
frequently shows significant differences between captive 
and wild conspecifics. These deviations are often thought to 
reflect the level to which the captive situation is restrictive 
and detrimental to animal welfare. Likewise, aesthetically 
pleasing naturalistic exhibitory is assumed, in many cases, 
to be inherently stimulating despite the lack of species-
specific functionality. There are zoo enclosures that restrict 
and others that promote animal welfare. Defining these by 
the behaviour of their occupants, relative to their wild coun-
terparts, or by the 'greenery' in their enclosure is limiting. 
However, these two criteria are the basis of most assessment 
of zoo-housed animal welfare. In this presentation I will 
address the sh01i-falls of these two concepts but argue that 
they can still be used if consideration of their limitations is 
borne in mind. For example, the validity of both wild and 
captive behavioural data can be improved by using multiple 
groups in both situations. The terminology used to describe 
enclosures should reflect their usability for animals rather 
than their superficial appearance to humans. Overall, I 
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propose the unde1iaking of more multi-zoo research 
projects to provide a holistic or 'top-down' approach to the 
appraisal of zoo-housed animal welfare and the ability to 
quantify the influence of captive housing and husbandry 
regimes on behaviour. 

Analysing censored data from time-limited 
behavioural tests: example of duration of 
tonic immobility 

S Mignon-Grasteau', JM Faure', AD Mills' and V 
Ducrocq 2 

' Station de Recherches Avicoles, INRA, Nouzilly, France 

2 Station de Genetique Quantitative et Appliquee, INRA, Jouy-en-
Josas, France 

For practical reasons, behavioural tests are often time-
limited. When duration of a specific behaviour is consid-
ered, it leads to analysis of so-called 'censored data'. In our 
case, we studied the duration of tonic immobility recorded 
during a five-minute test. Therefore, for animals that were 
still immobile at the end of the test, data were censored at 
five minutes, as the exact duration of tonic immobility was 
unknown. We applied specific statistical methods that have 
recently been developed for the retrospective analysis of a 
divergent selection experiment on the duration of tonic 
immobility in quails. Three lines were selected for a sh01i 
duration of tonic immobility (STI), a long duration of tonic 
immobility (LTI), and an unselected control line (C) was 
kept. At generation 26, half of the animals were in a state of 
tonic immobility at 73.1 sin C and at 28.6 sin line STI. In 
line LTI, the probability of being in tonic immobility at 
300 s was 76%. Hazard functions (probability of stopping 
tonic immobility at a given time) were clearly distinct. This 
was in agreement with the high estimated heritability (0.50) 
of tonic immobility. On the contrary, traditional REML 
analysis with the same genetic model, but under the 
assumption of normality of the distribution of TI, provided 
an estimate of 0.21 only. This difference underlines the 
importance of taking into account censoring in the analysis 
of behavioural time-limited data. 

Environmental enrichment for dogs 

LF Mikkelsen and JL Ottesen 

Animal Unit, Novo Nordisk, DK-2760 Maaloev, Denmark 

In order to improve the quality of life for the experimental 
dogs at Novo Nordisk, an improved and enriched housing 
system has been developed and introduced to ensure that the 
dogs are housed in hannonious social groups within a stim-
ulating environment. The basic needs for social housing are 
provided for by a flexible housing system, which allows 
individual adaptation of the indoor and outdoor pen size 
according to the group size or experimental situation. The 
environmentally enriched and functionally divided housing 
system with dog beds, changeable cushions and hanging 
spring chains, changeable bones and toys for playing and 
chewing, further stimulates various activities. In addition, 
the applied platfonns offer the dog visual control of their 
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environment and possibilities for resting or playing. A 
socialisation programme has been introduced which is 
divided into three age-dependent stages and also allows for 
individual adaptation for specific individuals. The aim of 
this programme is to ensure a stimulating life with social 
interaction to humans and other dogs and a secure adapta-
tion to future or ongoing experimental procedures. In 
addition to the steps which have been taken to enrich the 
housing environment and provide a complex socialisation 
programme, the dogs are also afforded daily access in 
harmonious groups to a large enriched outdoor enclosure. 
Such provision ensures adequate space for exercise, recre-
ation and a varied daily life. The adaptation of the housing 
system for the dogs has proved to be highly successful both 
for the dogs and the people working with them. 

The ability of laying-hens to negotiate upward 
and downward jumps 

C Moinard', P Statham', MJ Haskell2, RB Jones', PR 
Green' 

' Department of Computer Science and Electrical Engineering, 
Heriot-Watt University, Edinburgh EH 14 4AS, UK 

2 Animal Biology Division, Scottish Agricultural College, Bush 
Estate, Penicuik EH26 OPH, UK 

' Welfare and Biology Group, Roslin Institute, Roslin EH25 9PS, 
UK 
Hens in aviaries have to jump between perches to gain 
access to resources. This requires accuracy to avoid injury. 
Jumping ability was assessed using digital video allowing 
detailed assessment of take-off, flight and landing behav-
iours. Seventy-two Lohmann brown layers were reared with 
perches from hatching. All were observed using their home 
perches. In Experiment 1, birds jumped for a food reward 
up or down between two perches separated by 60 cm at 
different angles (9.5° or 18.4°) and under different lighting 
conditions (5, 10 or 20 lux; incandescent or fluorescent). In 
experiment 2 the jump was increased to 80 cm and a 
contrasting background was introduced. Birds were tested 
individually in a separate room after peak of lay. Only 52 
achieved the criterion for Experiment 1 ( 60 cm gap) of 
which 32 failed to be trained for experiment 2 Uumping 
80 cm). Results of Experiment 1 showed that birds took off 
sooner, turned their heads fwiher downwards relative to the 
landing perch, beat their wings more often during flight, 
readjusted their feet more often at landing and took longer 
to balance when jumping downwards rather than upwards. 
In Experiment 2, refusals to jump and clumsy or missed 
landings occurred more frequently on downward than 
upward jumps. For both experiments, these behaviours were 
unaffected by lighting conditions, or by the degree of 
contrast between the perch and its background. In conclu-
sion, jumping down from one perch to another proved 
difficult for many birds. This has important welfare impli-
cations for hens housed in aviaries. 
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Temperament evaluation of dogs housed in 
an Italian rescue shelter as a tool to increase 
adoption success 

F Mondelli 1, S Montanari2, E Prato Previde 1 and P 
Valsecchi2 

' lstituto di Psicologia, Universita degli Studi di Milano, Italy 

2 Dipartimento di Biologia Evolutiva e Funzionale, Universita degli 
Studi di Parma, Italy 

In Italy, large numbers of dogs are housed in rescue shelters. 
Despite many recent efforts to promote adoption, dogs 
continue to be abandoned and dogs placed in adoptive 
homes are often returned. Living in a shelter is stressful, and 
as a result the dogs' behaviour can be negatively influenced, 
and otherwise good companion animals can ultimately 
become aggressive, timid, or scared. The behaviour these 
dogs show greatly influences people who visit the shelter 
and can jeopardise their chance of being adopted. Moreover, 
prospective adopters often base their choice on empathy, 
which does not always guarantee a successful relationship. 
The purpose of the present study was to evaluate dogs' 
behaviour and temperament before adoption at the county 
shelter in Cella, Italy, in order to create files that might help 
prospective adopters to understand which environment and 
lifestyle would be the best for each dog. Forty-three dogs 
were observed in a variety of contexts: home cage, 
outdoors, interacting with a familiar person, interacting with 
an unfamiliar person, interacting with other dogs, and 
during leashed walks and free play. Dogs were trained with 
basic commands. Finally, responses to acoustic and visual 
stimuli were examined. These data allowed evaluation of 
their docility, learning capacity, sociality towards people 
and other dogs, exploratory activity, emotionality and reac-
tivity. Some of the problems that cause the end of the dog-
human relationship could be mitigated through education of 
people during the adoption process; helping them before 
adoption to consider if the dog will match their lifestyle and 
if they are aware of all the responsibilities and efforts that 
owning a dog involves. 

Leukocyte activation as a measure of stress 

I Montes 1, GW Mclaren 1, D Macdonald 1 and R 
Mian2 

' Wildlife Conservation Research Unit, Department of Zoology, 
University of Oxford, South Parks Road, Oxford OX I 3PS, UK 

2 School of Science and the Environment, Coventry University, 
Cox Street, Coventry CVI SFB, UK 

There is considerable evidence to support the notion that 
stress may reduce the effectiveness of the immune system, 
thus increasing the risk of infection or disease. Acute 
stressors can change the number of circulating leukocytes, 
as well as their levels of activation. Activated leukocytes 
can release a range of mediators that can potentially damage 
healthy tissue and organs. Assessing the level of leukocyte 
activation brought about by a stressor could therefore poten-
tially provide a biologically meaningful measure of the 
stress response. Here we report on the effects of transport 
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stress on leukocyte compos1t1on and activation in wild 
European badgers (Meles meles), which were trapped and 
transp01ied as paii of an ongoing population study. We have 
previously used in vitro challenge with phorbol myristate 
acetate (PMA) to provide a rapid method of establishing the 
effects of stress on leukocyte activation. Here we show that 
transported (T) and transp01ied and rested badgers (TR) 
respond differently to PMA challenge, and both T and TR 
badgers differ significantly from non-transported controls. 
Data on circulating leukocyte number and composition are 
also analysed. These data reveal that rest after transport 
allows leukocyte composition, number and activation to 
begin to return to pre-transport levels. We propose that 
leukocyte activation provides a rapid, quantifiable and 
biologically meaningful measure of the stress response in 
trapped and transported badgers. 

Environmental enrichment during adoles-
cence reverses the effects of prenatal stress 
on anxiety-related behaviours and stress 
reactivity in rats 

S Morley-Fletcher, M Rea and G Laviola 

Section of Behavioural Pathophysiology, Labor FOS, lstituto 
Superiore di Sanita, Rome, Italy 

Contact for correspondence: laviola@iss.it 

Profound and long-lasting perturbations of an organism's 
adaptive capacities, which can turn to an increased predis-
position to behavioural disorders later in life, are a well-
known consequence of a prenatal stress (PS) condition. 
Indeed, PS rats are reported to exhibit increased levels of 
anxiety and hypothalamus pituitary adrenal (HPA) axis 
disturbances. This study addressed the question of 
reversibility of such disturbances in Sprague-Dawley male 
rats that underwent PS and that were maintained from 
weaning either in standard or in enriched physical condi-
tions. As expected, PS rats showed reduced play behaviour 
and increased anxiety in the elevated plus maze as well as 
prolonged corticosterone (CORT) secretion in response to 
restraint stress. Environmental enrichment (E) increased 
play behaviour while decreasing environmental exploration 
during the social interaction test. Enriched animals also 
exhibited low levels of risk assessment behaviour (ie 
indirect index of anxiety state) in the elevated plus maze. In 
response to restraint stress, PS rats maintained in enriched 
conditions showed a reduced peak of CORT and a return to 
baseline levels similar to controls, thus indicating an 
improved regulation of the HPA axis. Interestingly, basal 
CORT levels in the enriched control group were not 
affected. As a whole, these results indicate that the use of a 
physical enriched environment during the still plastic period 
of adolescence could represent a suitable model for the 
design and testing of new therapeutic strategies in behav-
ioural disorders. There is in fact evidence that the long-term 
consequences of early life insults such as prenatal stress can 
benefit from the modulatory influence of an enriched envi-
ronment. 
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Stocking density effects and the welfare of 
farmed rainbow trout 

BP North', M Porter', N Bromage', T Ellis 2 and A 
P Scott 2 

' Institute of Aquaculture, University of Stirling, Stirling FK9 4LA, 
UK 

2 The Centre for Environment, Fisheries and Aquaculture Science 
(CEFAS) Weymouth Laboratory, Barrack Road, The Nothe, 
Weymouth, Dorset DT4 SUB, UK 

The welfare of farmed fish is an area of growing public and 
governmental awareness and is considered to be an area in 
need of research. One area of welfare concern is the density 
at which fish are farmed. We conducted a pilot scale study 
whereby rainbow trout were reared in triplicate at three 
different stocking densities (10, 40 and 80 kg m-3) in 
circular tanks (2 m diameter, volume 1.8 m3). Fish welfare 
was assessed by sampling for a range of physiological and 
morphological indicators at monthly intervals. There was no 
effect of density on growth or mortality. However, a signif-
icantly greater variation in weight was seen in the lowest 
treatment (10 kg m-3) possibly indicating the establishment 
of a dominance hierarchy. Further evidence for this comes 
from higher plasma cortisol levels in the 10 kg m-3 than the 
40 and 80 kg m-1 groups at five of the monthly sample 
points. There was some evidence to suggest a cumulative 
effect of stocking density on fin erosion with the extent of 
erosion increasing with stocking density, although there also 
appeared to be a confounding effect of water CUJTent 
direction. The results for haematocrit and lysozyme activity 
were more difficult to interpret due to temperature-related 
fluctuations, illustrating the difficulties of applying widely 
variable physiological indicators to a poikilotherm. This 
preliminary study has shown that the relationship between 
stocking density and trout welfare infringement is complex, 
and that welfare may be infringed by presumed low as well 
as high densities. 

An investigation into consistent individual 
variation in behavioural strategies of pigs 

NE O'Connell', VE Beattie', IA Sneddon 2 , K 
Breuer3, JT Mercer•, KA Rances, MEM Sutcliffe• 
and SA Edwards 3 

' Agricultural Research Institute of Northern Ireland, 
Hillsborough, Co Down, UK 

2 School of Psychology, Queen's University Belfast, Belfast, Co 
Antrim, UK 

' Department of Agriculture, University of Newcastle, Newcastle 
upon Tyne, UK 

4 Independent Breeding Consultants, Harryburn Stables, Lauder, 
Berwickshire, UK 

5 Department of Agriculture and Forestry, University of 
Aberdeen, Aberdeen, UK 

' Rattlerow Farms Ltd, Hillhouse Farm, Stradbroke, Suffolk, UK 
Consistent individual variation in behavioural strategies 
across different test situations has been demonstrated m 
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rodents. This study examined whether similar consistency is 
shown in the behavioural strategies of pigs. This consis-
tency could potentially allow the selection of animals which 
behave in a ce1iain way in response to environmental stress. 
Eighty pigs were reared under standard commercial condi-
tions from birth to slaughter at 21 weeks of age. Each pig 
was individually subjected to a 'back test' at 1 and 2 weeks 
of age. This test was designed to measure coping strategy in 
pigs and involved restraining the pig on its back for 1 min 
and counting the number of escape attempts made. 
Aggressive behaviour towards unfamiliar pigs was recorded 
in a social confrontation test at 3 weeks of age. At 4 weeks 
of age each pig was individually exposed to a 'tail chew' 
test which involved isolating the animal with access to two 
lengths of rope and recording exploratory and manipulative 
behaviour directed towards the rope for 10 min. This test 
was repeated when the pigs were 6, 16 and 18 weeks of age. 
At 7 weeks of age the pigs were exposed to a group food 
competition test which involved assessing success in 
gaining access to feed after a period of deprivation. At 8 
weeks of age the pigs were individually subjected to a novel 
object test designed to measure fear in response to novelty. 
The test involved exposing the pig to a novel object in a 
novel arena and recording its behaviour for 7 min. Principal 
components analysis (PCA) was carried out to examine 
relationships between behaviour in different tests. The PCA 
yielded four principal components which altogether 
accounted for less than 40% of the variation. The first 
principal component accounted for less than 12% of the 
variation. There was no evidence of principal components 
co-selecting highly weighted behaviours from different tests 
in a consistent manner. This study provides no evidence of 
consistent individual variation in the behavioural strategies 
of pigs. This suggests that it may not be possible to select 
pigs which behave in a certain way in response to environ-
mental stress. The authors gratefully acknowledge funding 
from DEFRA. 

Comprehensive view of the assessment quality 
of the Austrian Animal Needs Index 
TGI 35 I/ 1995 for fattening pigs 

E Ofner', T Amon2, M Frohlich2, B Amon2, J 
Boxberger 2 and J Solkner 3 

' BAL Gumpenstein, Federal Research Institute for Agriculture in 
Alpine Regions, Unit for Agricultural Buildings and Husbandry, A-
8952 lrdning, Austria 

2 Institute of Agricultural, Environmental and Energy Engineering 
(ILUET), University of Agricultural Sciences Vienna, Nussdorfer 
Laende 29 - 31, A- I 190 Vienna, Austria 

' Department of Livestock Sciences, University of Agricultural 
Sciences Vienna, Gregor-Mendel-Strasse 33, A - 1180 Vienna, 
Austria 

Contact for correspondence: elfriede.ofner@bal.bmlfuw.gv.at 
There is an urgent need to find reliable, valid and feasible 
methods of assessing animal welfare on farms. In Austria 
the TOI 35 L Animal Needs Index is broadly accepted and 
in wide practical use. One paii of an extensive research 
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project of ILUET aimed to investigate the assessment 
quality of the TOI 3 5 L/1995 for fattening pigs. TOI assess-
ments of houses for fattening pigs gave a repeatability 
between assessors of 81 % and within assessors of 82%; this 
can be designated as medium to high value. The error 
standard deviation between assessors was 1.81 TGI points 
and within assessors 1.77 TGI points. Those are 3.14% or 
3.09% of the sum of all possible points of 57.5 respectively. 
There are clear correlations between the total TGI score and 
animal health and behavioural parameters. Manipulation of 
pen mates (tail biting, ear biting and anal massage) 
decreased significantly with an increase in the TGI score. 
Frequency of skin lesions and injuries decreased with 
higher TGI scores. Scratches on the back, croup, tail and 
root of tail, neck region and shoulder as well as abrasions on 
the lateral forearm region and callosities on carpal joint and 
metacarpal joint were reduced on farms with high TGI 
score. Dirty animals were less often found in pig houses 
with a high TGI score. The research project revealed clear 
correlations between the results of the TGI 35 L for 
fattening pigs and animal health and behaviour. From the 
present results it can be concluded that the TGI 35 L is a 
valid assessment system for animal welfare. Precision of 
assessment can further be improved by intensive training of 
the assessors and regular exchange of experience between 
the assessors. 

The role of the veterinary surgeon in trials on 
animals: ethical aspects 

A Passantino 1• M Panichi2, C Fenga 1, C Di Pietro 1 

and M Passantino 1 

' Department of Veterinary Medical Science, Faculty of Veterinary 
Medicine, University of Messina, Polo Universitario Annunziata, 
98168 Messina, Italy 

2 Department of Animal Pathology, Faculty of Veterinary 
Medicine, University of Turin, Italy 

Contact for correspondence: passanna@unime.it 
After enactment of Legislative Decree 116/92, imple-
menting EEC Directive 86/609, it has been possible to 
impose nationwide regulations on the use of animals in 
scientific testing, recognising the role and competence of 
the veterinary surgeon with regard to the evaluation of 
animals' well-being, and the validity and real necessity of 
experimental procedures. The strict construction of Italian 
law in this matter, assigning the veterinary surgeon a 
primary role in scientific research, seems to highlight their 
competence on this matter. It appears to be more restrictive 
than the European directive which entrusted supervision of 
animals' well-being to a 'veterinarian or other competent 
person', a rather vague definition. This law seems to 
ethically place the veterinary surgeon as observers of a 
welfare-state ism, where the right, on the part of animals, not 
to suffer beyond any ethical limit, must prevail over that, on 
the part of researchers, to achieve new knowledge. The 
veterinary surgeon, in fact, must guarantee and verify the 
well-being of animals used in testing, ascertaining their 
state of health and preventing them from suffering any 
useless and permanent damage, evaluating every aspect 
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from an ethical, deontological point of view. The authors 
have, therefore, carefully analysed both European and 
Italian law, pointing out the necessity to introduce more 
severe criteria in laboratory experiments on animals, taking 
ethical aspects into account. 

Impact of group housing on post-operative 
recovery in mice 

TM Pham 1 and V Baumans 123 

' Department of Neuroscience, Karolinska Institute, Sweden 

2 Veterinary Resources, Karolinska Institute, Sweden 

' Department of Laboratory Animal Science, University of 
Utrecht, The Netherlands 
Laboratory animals are frequently submitted to a variety of 
surgical and other invasive procedures such as abdominal 
surgery, brain lesions or cannulation of blood vessels. Our 
study has focused on the effects of housing conditions, such 
as cage enrichment and social housing, on post-operative 
recovery in order to attenuate stress and discomf01i caused 
by surgical procedures and to facilitate post-operative 
recovery in laboratory animals. The rationale for such 
studies comes from our previous data showing that environ-
mental factors have long-term behavioural, physiological 
and neurochemical consequences in laboratory animals. It is 
known that cage enrichment and social housing can 
influence the stress response and increase the ability to 
adapt to novel situations in rodents. It is hypothesised that 
relatively simple measures such as environmental enrich-
ment and social housing will positively influence post-
operative recovery. In two pilot experiments we tested the 
impact of ovariectomy on home-cage behaviour, open-field 
activity, bodyweight, and food and water intake in two 
different setups. In the first experiment the animals were 
allowed to recover for two days without behavioural testing. 
In the second experiment, behavioural testing started on day 
one after the operation. Results of the open-field test after 
two weeks of recovery in group- or single-housing condi-
tions showed significant changes in locomotion and rearing 
in ovariectomised and group-housed animals. 

Physiological and behavioural responses of 
dogs to kennelling 

NJ Rooney 1, SA Gaines 2 and JWS Bradshaw 1 

' Anthrozoology Institute, University of Southampton, 
Southampton, UK 

2 Defence Science and Technology Laboratory, Fort Halstead, UK 

Dogs with little prior experience of kennelling may need to 
be housed in kennels for a variety of reasons, for example, 
on being rescued, during owners' holidays or, as in our 
study, following procurement for substance detection 
training by the military. Many dogs appear to have difficulty 
adapting to this environment, and the resulting stress levels 
may inhibit learning during training as well as affecting the 
dogs' welfare. We examined the behaviour and urinary 
cortisol/creatinine ratios (C/C) of 31 male Labrador 
Retrievers ( aged 11-12 months) whilst in a home environ-
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ment, and then observed them for ten days after reaching a 
UK military training establishment. Urine samples were 
collected daily and behaviour recorded for 30 min per day. 
Half of the dogs had no previous experience of kennels, 
whilst the others had been exposed to a gradual, controlled 
kennel habituation programme over 9-10 months. All dogs 
showed a pronounced increase in CIC upon reaching the 
training school (Wilcoxon Signed Rank test; z = 4.60, 
P < 0.001). However, in dogs that had been previously 
kennelled, this increase was significantly less (Mann 
Whitney U test: U = 42, P < 0.005). CIC at day 10 had 
decreased, though not to baseline (z = 3.69, P < 0.001). 
Behavioural measures showed complex patterns of correla-
tion with CIC, indicative of differences in expression of 
stress between individual dogs. Trainers' rankings of ability 
following ten weeks of training were negatively correlated 
with CIC at day 10 (Spearman rank correlation = -0.46, 
P = 0.01). These results suggest that, although prior experi-
ence of a kennel helps to decrease stress levels, even habit-
uated dogs experience significant stress. Moreover, those 
dogs which do not adapt to the kennel environment are less 
successful in training. Therefore, we suggest that improve-
ments to kennel design and environmental enrichment may 
help to ease this transition to kennelling, reducing stress 
levels whilst also enhancing the dogs' response to training 
and ultimate working ability. 

Friends or foes? Farmers' attitudes towards 
primate crop raiders 

C Ross 1, CM Hill2 and Y Warren 1 

' School of Life and Sport Sciences, University of Surrey 
Roehampton, UK 

2 School of Social Sciences and Law, Oxford Brookes University, 
Oxford, UK 

Human-wildlife conflict requires conservationists to make 
ethical decisions about animal and human welfare. How 
science can be used to formulate conservation policy is 
discussed here in relation to reducing the impact of primate 
crop-raiding on rural communities. Conflict between 
humans and crop-raiding wild animals can lead to negative 
perceptions of wildlife, reducing local support for conserva-
tion. Even when a crop-raiding species is not endangered 
(eg baboons) a general antipathy towards wildlife and 
protected areas may arise if damage is caused to crops. 
However, the need to protect crops must be balanced by 
consideration of animal welfare. Consequently we need to 
understand local community perspectives in addition to why 
animals raid crops and how this relates to their behaviour 
and socioecology. Using results from two African studies 
(Gashaka Gumti National Park, Nigeria and Budongo 
Forest Reserve, Uganda) we firstly evaluated the impact of 
crop raiding by primates on subsistence farmers' liveli-
hoods, secondly explored how this influences farmers' 
attitudes and behaviour towards these animals, and thirdly 
highlighted animal welfare issues associated with different 
control techniques (hunting, trapping, poisoning, guarding, 
punishing and maiming animals, translocation and reducing 
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reproduction). This information is discussed in the context 
of primate behaviour and ecology, and used to develop a 
series of recommendations to ameliorate human-primate 
conflict taking into account welfare issues for people and 
primates. 

Pain assessment in laboratory rats - evaluating 
a practical scheme for ensuring adequate pain 
relief 

JV Roughan and PA Flecknell 

Comparative Biology Centre, University of Newcastle upon Tyne, 
Newcastle upon Tyne, UK 
We have recently demonstrated dose-related analgesic-
induced reductions in the occurrence of seven behaviours 
indicating pain following midline laparotomy in mature 
Wistar rats. Since then, all our work has used rats already 
undergoing surgery as part of other unrelated studies, and 
the relevant behaviours have been developed to assess pain 
and the immediate post-operative analgesic effects of 
carprofen and meloxicam in another laparotomy model in 
young Fisher rats. Opiates have several non-specific effects 
that may interfere with behavioural assessments, so the aims 
of this study were to assess whether buprenorphine prevents 
accurate behaviour-based pain scoring, and to determine the 
duration of pain and the analgesic effects ofbuprenorphine, 
administered orally or subcutaneously, and carprofen. Four 
groups of nine Fisher rats received either saline 
(0.2 ml/100 g), carprofen (5 mg kg-1 subcutaneously) or 
buprenorphine (subcutaneously [0.05 mg kg-1] or by gavage 
[0.4 mg kg-']) one hour before isoflurane anaesthesia and 
laparotomy for tumour cell injection into the bladder wall. 
Thirty minutes after surgery they were housed singly for ten 
minutes of behaviour recording. This was repeated three 
times at 2 h intervals. Repeated measures ANOVA deter-
mined group differences in the cumulative frequency of 
back-arching, staggering and writhing between time 
periods. Saline controls showed a significantly greater 
behaviour frequency (P < 0.01) than all analgesic treated 
groups (mean 12 cf. 3 occurrences) at all but the final 
recording period (t = 390 min) when frequency declined 
from 15 ± 9 to 6 ± 4 (mean± 1 SD; P = 0.026). There were 
no other significant group differences. Results indicated that 
pain in this laparotomy model lasted between 4.5 and 6.5 h 
and that this was alleviated by the analgesics used 
throughout its duration. The data also supp01i use of these 
behavioural criteria as an accurate and practically useful 
approach to assessing post-operative abdominal pain in rats. 

Ultrasound emission and the assessment of 
pain and stress in rats 

G Sales, B Sandells, L Potter and C Porter 

Department of Life Sciences, King's College London, London SE I 
9NN, UK 
Adult rats emit ultrasounds which have been classified into 
several different types. Two of these, the so-called 50 kHz 
calls and 22 kHz calls, have been detected from rats in what 
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are thought to be painful or stressful situations. It has 
therefore been suggested that these calls could be used as an 
indicator of stress and/or pain. The evidence for the associ-
ation of ultrasound emission by rats with pain and/or stress 
is reviewed and results of studies by the authors are 
presented. 

Assessing animal welfare: what lessons can be 
learnt from human medicine? 

EM Scott 1, AM Nolan2, J Reid 2 and JL Fitzpatrick 2 

' Department of Statistics, University of Glasgow, Glasgow G 12 
8QW, UK 
2 Faculty of Veterinary Medicine, University of Glasgow, Glasgow 
Gl2 8QW, UK 
The practical application of the science of welfare and pain 
assessment is extremely difficult, but has strong parallels 
with the assessment of pain and health-related quality of life 
(QoL) in human medicine. In this paper, we will present our 
experiences in the development of pain and welfare scales, 
using as our model work in the human and psychometric 
fields but using observers as proxy raters (whether vets, 
companion animal owners, stockmen or farmers). The 
psychometric principle of the development of a scale or 
index for quality of life requires the identification of a 
potential set of items which could include behavioural, 
physiological and biochemical markers representing the 
different aspects of the phenomena under study. For the 
clinical acute pain setting in dogs, we have developed a 
questionnaire with 8 behavioural categories. We have used 
a Thurstone's matched pairs approach to evaluate the 
weights for each item. For the clinical chronic pain setting, 
we have used a questionnaire with over 100 items; the rater 
indicates degree of agreement with each item using a 7-
point Likert scale. Recent work has focused on the applica-
tion of these principles for development of a welfare scale 
in dairy cows, incorporating husbandry, behavioural and 
physiological/biological measures. It is noteworthy that in 
the welfare setting, causal variables, for example, the 
presence of disease or inadequate husbandry, may in them-
selves be sufficient cause for poor welfare and this must be 
taken into account in the overall assessment. 

The importance of social opportunities in the 
life of horses 

H Sigurj6nsd6ttir 

Iceland University of Education, Reykjavik, Iceland 

Contact for correspondence: hrefnas@khi.is 

The Icelandic horse has been genetically isolated from other 
breeds for more than 1000 years. Throughout the centuries 
these horses have lived in herds and have enjoyed great 
freedom. Today, foals and sub-adults usually grow up in 
herds with adult mares and geldings. In many places they 
spend their time over the summer in the mountains. In the 
autumn and the winter they are in enclosures close to farms 
where they have access to hay and water. In most places 
they get limited handling until they are housed for training, 
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which happens when they are 4-6 years old. In Iceland it is 
customary to give riding horses 'a holiday' in the autumn 
for 3 months. They stay outside from the beginning of June 
until Christmas or until they are stabled for 5-6 months. 
Studies of social interaction in different groups, both in 
spring, summer and the wintertime, show that the horses are 
playful and allogroom more than has been described for 
most other groups. They form friendly relationships (play 
and allogroom) with individuals of the same age group and 
associate spatially with the same horses. A survey on 
housing conditions and stable vices was carried out in 
March 2003. Horses are usually kept in stalls for two 
horses, which are half-open so that they can see in all direc-
tions and often touch other horses. Generally, stabled horses 
are let out at least once per day, usually in groups of more 
than three. Interestingly, a significantly higher proportion of 
the stables, which were free of stable vices (24%), were 
designed in such a way that the horses could groom over 
bars/walls between stalls. Wood-chewing is the most 
common vice (8.3% of horses) and crib-gliding comes 
second (7.2%). The most serious stereotypies, wind sucking 
(2.2%), weaving (0.6%) and circling (0.2%) are rare. In 
addition to improving mental health, opportunities to 
socialise have without doubt been a selective force shaping 
the temperament of the breed, which is known for being 
both amiable and cooperative. 

An integrated approach to assess nociception 
and pain in the rainbow trout 

LU Sneddon 

School of Biological Sciences, University of Liverpool, Liverpool, 
UK 
Many commercial and experimental procedures that fish are 
subjected to may be potentially painful. This presentation 
will review the recent research that has demonstrated the 
capacity for pain in the rainbow trout. An integrated 
approach was adopted, using techniques in neuroanatomy, 
neurophysiology and behaviour, to assess potential pain 
perception in a fish. The trigeminal nerve of the trout, which 
conveys pain information from the head in other ve1ie-
brates, was examined anatomically for the presence of nerve 
fibres that may be involved in nociception, the reflex 
response to a harmful stimulus. Electrophysiological meas-
urements demonstrated the presence of nociceptors on the 
head and mouth area of the fish. These receptors had similar 
physiological properties to those found in ve1iebrates and 
they preferentially responded to mechanical, and noxious 
thennal and chemical stimulation. Behavioural experiments 
were conducted to assess the acute response of the fish to a 
noxious event. When noxious chemicals were administered 
to the lips of the trout these fish showed a dramatic rise in 
ventilation rate and performed pain-related behaviours that 
were not seen in control fish. Noxiously treated fish did not 
resume feeding for 3 h whereas controls began feeding after 
1 h. To assess what impact pain had on attention, the 
noxiously treated fish were presented with novel objects to 
assess neophobic responses. Fish in pain did not show an 
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appropriate fear response and this suggests that pain 
dominated their attention. These adverse behaviours are not 
simple reflexes and, therefore, the trout may be capable of 
pain perception. 

Animal care at the Indian Institute of Science 

BR Srinath and KR Shivakumar 

Central Animal Facility, Indian Institute of Science, Bangalore 560 
012, India 

Animal care at the Indian Institute of Science revolves 
around the animal care complex established during 1971. 
The Central Animal Complex caters to the needs of experi-
mental investigators of the Division of Biological Sciences 
at the Institute. Its main activity is breeding and supply of 
standardised disease-free laboratory animals to the various 
investigators who undertake studies in Biochemistry, 
Physiology, Pharmacology, Microbiology, Genetics and 
Reproductive Physiology. To address the welfare needs and 
care of laboratory animals, several positive steps have been 
unde1iaken. The animal rooms have been modified and the 
animals are provided with good housing, nutritionally 
balanced feed and UV-treated water for drinking. The 
rabbits have been provided with a free ranging type of 
housing which has improved their health and breeding 
perfonnance. A set of GLP rooms has been provided with 
temperature-controlled environments for breeding and 
experiments on specialised strains of mice. The advantages 
of changes brought about in the colony will be discussed. 

Temperament and stress in kennelled dogs 

JM Stephen' and RA Ledger 2 

' Design for Animal Welfare, Brunel University, Egham, Surrey 
TW20 0JZ, UK 
2 Animal Welfare Program, Faculty of Agricultural Sciences and 
Centre for Applied Ethics, University of British Columbia, Main 
Mall, Vancouver, British Columbia, Canada 

A pilot study was conducted with the RSPCA and Battersea 
Dogs' Home, revealing that 64% of dogs show at least one 
behavioural indicator of stress within their first two weeks 
in rescue kennels. Such behavioural cues increased in 
prevalence throughout an eight-week kennelling period. In 
light of many scientific reports on ways to reduce stress in 
kennelled dogs, why is this problem so extensive? In recent 
years, whilst scientific research has indicated ways in which 
stress can be prevented or alleviated in confined animals, 
the necessary resources are often too limited to be imple-
mented on a comprehensive level. It may be more effective 
to identify which dogs are most likely to experience stress 
on entering rescue kennels so that targeted preventative 
measures can be implemented where they are needed most. 
It is hypothesised that temperament is an imp01iant predis-
posing factor. It is expected that fearful temperaments 
predispose dogs to be fearful in the sh01i to long tenn, 
whereas sensation-seeking temperaments will predispose 
dogs to become bored and frustrated in the longer tenn. 
Using different techniques (temperament testing, owner 
rep01i, staff opinion) we aim to assess 200 dogs entering 
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rescue kennels. The ability of these techniques to predict the 
incidence of stress in the sh01i and long term will be ascer-
tained. The results from this study will lead to the develop-
ment of tailored programs for the husbandry and care of 
dogs as they enter kennels, so that individual variation 
arising from differences in susceptibility to stressors can be 
managed more effectively. 

Foraging enrichment for stabled horses: 
practicality and effects on behaviour 

JB Thorne', D Goodwin 2, MJ Kennedy', HPB 
Davidson 3 and P Harris 3 

' Department of Equine Studies, Writtle College, UK 

2 Department of Social, Health and Behavioural Studies, New 
College, University of Southampton, UK 

' Equine Studies Group, Waltham Centre for Pet Nutrition, UK 

Multiple forage provision facilitated foraging behaviour in 
short-term trials. This work aimed to establish whether 
these effects persist over longer periods and to develop a 
practical methodology for maintaining stabled horses under 
forage-enriched conditions. Nine horses acting as their own 
controls participated in an 18-day cross-over Latin Square 
designed trial, receiving similar weights of a single forage 
(SF) (hay) and a multiple forage (MF) (six commercially 
available forages) diet. Following two days of acclimatisa-
tion, horses were maintained on the SF or MF diets for 
seven days and observed morning and afternoon on 
alternate days, during the 25 min following forage presenta-
tion. Horses then crossed-over onto their other treatment 
and following two days of acclimatisation were observed 
for a further seven days. Observations from video were 
analysed using The Observer 3.0® and SPSS (version 11). 
Horses on the MF diet foraged more frequently (t = 0, 
P < 0.01, Wilcoxon's test for matched pairs) and for longer 
periods (t = 2, P < 0.05) than horses on the SF diet. 
Searching behaviour was perfonned for longer periods 
(t = 2, P < 0.05) on the SF diet. Horses on the MF diet 
demonstrated preferences for paiiicular forages but sampled 
all forages; the frequency (P < 0.001, Friedman test) and 
duration (P < 0.001) of foraging on the individual forages 
differed significantly. The results supported the findings of 
the earlier short-term trials. They suggest that a MF diet can 
form part of a practical management regimen for stabled 
horses. Furthermore, a forage-enriched environment facili-
tated expression of the horses' highly motivated foraging 
behaviour. 

Non-invasive monitoring of stress hormones in 
mice: a technique opening new perspectives in 
biomedical and animal welfare research 

C Touma', R Palme 2 and N Sachser' 

' Institute of Neuro and Behavioural Biology, Department of 
Behavioural Biology, University of Muenster, Germany 

2 Institute of Biochemistry, University of Veterinary Medicine 
Vienna, Austria 
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In small animals, the monitoring of endocrine functions is 
constrained seriously by the adverse effects of blood 
sampling. Therefore, the aim of our investigation was to 
establish a non-invasive technique to monitor stress 
hormones in mice. In a first experiment 3H-labelled c01ii-
costerone was administered to 16 animals and all urine and 
faecal samples were collected afterwards. Radioactive 
metabolites were recovered predominantly in the faeces and 
peak radioactivity was detected after a lag time of about 
10 h. HPLC separations of faecal metabolites revealed that 
corticosterone was extensively metabolised and, regarding 
the types of metabolites formed, significant differences 
were found between males and females. Different enzyme 
immunoassays (EIA) were tested to assess the immunoreac-
tivity of these metabolites. However, only a newly estab-
lished EIA, measuring corticosterone metabolites with a 
5a-3~, 11 ~-diol structure, detected several peaks with high 
intensity. To validate this EIA, fwiher experiments were 
performed with twelve mice each, monitoring faecal 
metabolites either at different times of day or after adminis-
tration of ACTH or dexamethasone. Thus, our study 
provides substantial information about the metabolism and 
excretion of c01iicosterone in laboratory mice. Fwihennore, 
the newly developed EIA proved a powerful tool to monitor 
adrenocortical activity by measuring faecal corticosterone 
metabolites. This non-invasive technique avoids blood 
sampling related stress effects and can reduce the total 
number of animals used for experiments. Since it also 
allows frequent sampling of individual animals over time, it 
contributes to implementing the 3Rs concept of Russell and 
Burch and opens new perspectives in biomedical and 
animal welfare research. 

Animal sentience and farm practice: students' 
perceptions and the educational curriculum 

JZ Turner 
Compassion in World Farming Trust (CIWF Trust), UK 

The subject of animals is one that draws some of the most 
interest from students at the pre-university level. Student 
perceptions of animals typically include assumptions of 
sentience, individuality, preferences, intentions and basic 
emotions. However, there is often a discontinuity between 
these perceptions and the knowledge of farming practices 
and the welfare of farm animals that is provided by educa-
tional courses. The use of farm animals is included directly 
or indirectly in a number of educational courses in the UK's 
National Curriculum (KS 3 and 4), in the Advanced Level 
(UK) syllabus and in college courses. Examples will be 
taken from Science, Geography, Food Technology and 
catering/hotel education. The paper reviews the knowledge 
of farm animal use and welfare provided by educational 
cun-icula (including controversial practices such as use of 
battery cages, broiler fanning, selective breeding and 
farrowing crates) and suggests ways in which such CUJTicula 
could provide more infonnation and opportunity for evalu-
ation. Examples are given of materials for discussion groups 

Poster abstracts S257 

and 'attitude tests' developed at CIWF Trust and of an inter-
active Ethical Matrix developed at Nottingham University. 

Suitability of microclimate in reconstructed 
loose-housing cowsheds 

I Veermae 1, V Poikalainen2, J Praks 3 and J 
Kaihilahti 1 

' Department of Animal Housing Technology, Estonian 
Agricultural University, Estonia 

2 Department of Food Technology, Estonian Agricultural 
University, Estonia 

3 Department of Animal Health, Estonian Agricultural University, 
Estonia 

The standard project (type TPS0l-254, 96 x 24 m) for 292 
tied cows was one of the most commonly used cattle sheds 
for large fanns in Soviet Estonia. For the promotion of 
animal welfare, a reconstruction project has been devised to 
pennit them to be used as loose housing cowsheds. The 
objective of the present paper was to establish the suitability 
of the microclimate of reconstructed cowsheds for cattle. 
The distribution of temperature, humidity and the concen-
tration of ammonia and air velocity were measured at 20 
measurement points throughout the cowshed at the height of 
the animals' bodies over a 24 h period. The location of the 
cows in the cubicles was registered at the same time (the 
number of cubicles was 25% greater than the number of 
cows during the experiment). The two-week dynamics of 
temperature and humidity were estimated within and 
outside the cowshed. The spatial variability of microclimate 
parameters in the cowshed was greatest in temperature and 
humidity (in winter, 0.1-9. 7°C and 68-99 .9%; in summer, 
12.8-28.6°C and 39.7-75.4%). The cubicles were evenly 
used. Microclimate variability did not significantly 
influence the welfare of cows in the reconstructed cowshed. 

Differences in the levels of canine urinary 
5-hydroxyindoleacetic acid between sexes, 
breeds and in relation to some behavioural 
traits 

J Venturi Rose, S King and C Raymond 

Department of Animal Management, Brinsbury Campus, 
University College Chichester, UK 
Levels of urinary 5-hydroxyindoleacetic acid (5-HIAA), a 
principal metabolite of serotonin, was measured in 12 
Labradors and 10 German Shepherd Dogs (GSDs). Levels 
were significantly different between males (13) and females 
(9) whether neutered or not (Mann Whitney U = 25, 
P = 0.025), and between entire males (7) and all females 
(U = 11, P = 0.030). There were insufficient entire females 
to determine significance with entire males. The mean in 
µmol/litre of both male and female Labradors (12.5 and 24) 
was lower than the sex means in GSDs ( 1 7 and 31) but this 
was not significant. All neutered females had higher means 
than other groups. A basic questionnaire on owner percep-
tions of their pet's behaviour suggested that GSDs with low 
5-HIAA levels were more likely to display guarding 
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behaviour than those with higher levels. In both breeds, 
lower levels were more likely to be associated with 
dominant behaviour and higher levels with nervous 
behaviour. Labradors perceived as being more submissive 
were more often associated with higher levels. Further 
analysis is needed on this data and a larger sample and more 
detailed questionnaire are necessary. However, results of 
this preliminary study suggest that within-breed differences 
are greater than between breeds. Levels of 5-HIAA can also 
be affected by certain carcinomas, stressful situations, diet 
and day length. This would need to be considered in any 
future studies. 

Christmas comes once a month! Feeding fully 
feathered turkey carcasses to felids at 
Chester Zoo 

S Wehnelt' and A Roth 2 

' Chester Zoo, North of England Zoological Society, Chester, UK 

2 Royal Veterinary College, London, UK 
Chester Zoo promotes and supp01is conservation by 
breeding threatened animals, excellent animal welfare, high 
quality public service, recreation, education and science. 
Large cats are among the most popular animals at the zoo. 
Many felid species are of high conservation importance. 
Felids tend to be largely inactive and to display pacing 
which is perceived as negative by the public. Behavioural 
changes due to a restricted environment raise welfare 
concerns and zoos implement enrichment methods to coun-
teract and prevent undesired behaviours. Once a month, 
felids at Chester Zoo receive intact, fully feathered turkeys 
instead of their conventional diet, consisting of skinned, 
chopped meat. We investigated if the behaviour of the felids 
differed between the two feeding conditions. The changes 
were assessed in relation to animal welfare and visitor 
perception. The behaviour of ten individuals of four species 
offelids was recorded. Feeding whole turkey carcasses had 
a significant positive effect on the felids' behaviour. The 
enrichment technique encouraged natural, food-related 
behaviours rarely seen with conventional feeding methods. 
The behavioural changes indicate health improvement and 
provision of important physical and mental stimulation. 
Undesired behaviours such as inactivity and pace-walking 
decreased. Zoo exhibits with feeding enrichment are likely 
to have a higher education and entertainment value. In 
conclusion, turkey carcass feeds are recommended to be 
included in zoo diets for felids. Environmental enrichment 
can be a successful tool to help zoos fulfil their mission of 
high standards in animal welfare, visitor education and 
entertainment and it assists in the conservation of species 
and their behaviour. 

The effect of auditory stimulation on the 
behaviour and public perception of sheltered 
dogs 

DL Wells, L Graham and PG Hepper 

Canine Behaviour Centre, School of Psychology, Queen's 
University Belfast BT7 INN, Northern Ireland, UK 

© 2004 Universities Federation for Animal Welfare 

Rescue shelters provide temporary housing for thousands of 
dogs every year. Finding a suitable means of enhancing the 
captive environment of such animals is of utmost impor-
tance since the environment can have a significant impact 
upon both canine welfare and visitors' perceptions of dog 
desirability. This study explored the effect of auditory 
enrichment on the behaviour and public perceptions of 
sheltered dogs. Fifty dogs were exposed to five conditions 
of auditory stimulation including a control, human conver-
sation, and classical, heavy metal and pop music. Dogs were 
exposed to each condition for 4 hon five separate days. For 
each condition, the dogs' vocalisation, activity and position 
in kennel were recorded for 4 h. One hundred visitors to the 
shelter during each condition were also surveyed to assess 
their perceptions of the dogs and their environment. 
Auditory stimulation significantly influenced both the dogs' 
behaviour and visitors' perceptions. Classical music encour-
aged dogs to spend less time barking and more time resting, 
whilst heavy metal music resulted in dogs spending more 
time barking and less time resting. Visitors exposed to 
classical music and human conversation rated both the 
behaviour of the dogs and their environment as more attrac-
tive than visitors exposed to the other conditions. It is 
suggested that the welfare of sheltered dogs may be 
improved through the provision of appropriate auditory 
stimulation. Providing sounds that have a calming influence 
may be particularly advantageous, resulting in reduced 
animal stress, enhanced perceptions of dog desirability and 
an increase in the number of dogs that are re-homed. 

HACCP principles: transferring technology to 
assure animal welfare 

HR Whay and DCJ Main 

University of Bristol, Department of Clinical Veterinary Science, 
Langford, Bristol, UK 

Contact for correspondence: Bec.Whay@bristol.ac.uk 

The Hazard Analysis Critical Control Point (HACCP) 
program originated in the food processing industry to assure 
the safety of food at the point when it reached the consumer. 
Evaluation of the existing food safety assurance systems 
highlighted that no amount of testing of the end product 
could guarantee total food safety. What was needed was a 
system which identified critical points throughout the food 
processing chain where risks to the safety of the end product 
could be controlled. This provided the framework for the 
HACCP program which is now very widely used 
throughout the food processing industry. When put into 
effective practice this system of assuring the whole process 
could vi1iually eliminate the need for intensive inspection of 
the end product. The concept has extended beyond 
processing plants as it has become apparent, for example in 
the dairy industry, that Critical Control Points begin on farm 
in terms of cow health and milking/dairy hygiene. It is now 
becoming recognised that all food animal production 
processes require identification of risks and points of 
control for health factors as they have a direct bearing on 
food quality. However, the process involved in assuring that 
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the risks within a system and the points at which they can be 
controlled can also be applied to assuring welfare outcomes, 
not only through the management of health but through the 
supply of behavioural needs and stockman/animal care 
provision. The application of this process to assure animal 
welfare is potentially equally valid for laboratory animals as 
it is for food-producing animals. This is an area where a 
well developed existing process has the potential to serve 
animal welfare. As interest in the potential application of the 
HACCP process increases, care must be taken to ensure that 
it deals not only with those factors which are relatively 
easily monitored, such as health, but all the aspects of 
contributing to an animal's welfare. Work at the University 
of Bristol is using this philosophy to apply HACCP princi-
ples to controlling the risks of lameness in dairy cattle. 

The development of a valid measure of chronic 
pain in dogs 

ML Wiseman', AM Nolan 2, J Reid' and EM Scott 2 

' Department of Veterinary Clinical Studies, University of 
Glasgow, Bearsden Road, Glasgow G6 I I QH, UK 

2 Department of Veterinary Preclinical Studies, University of 
Glasgow, Bearsden Road, Glasgow G6 I I QH, UK 

' Department of Statistics, University of Glasgow, Bearsden Road, 
Glasgow G 12 SQQ, UK 
Significant progress has been made in the assessment of 
chronic pain in humans using health-related quality of life 
(HRQOL) measures, which concern themselves with a 
range of domains such as mobility, physical activity, eating, 
sleeping, anxiety, ale1iness, depression and social activity as 

Poster abstracts S259 

well as sensory pain. The development of an HRQOL 
instrument was considered an appropriate approach for 
assessing chronic pain in dogs, since there currently exists 
no validated clinical assessment tool for this purpose. 
Preliminary interviews with 1 7 owners of dogs suffering 
from chronic and painful orthopaedic conditions indicated 
that chronic pain in dogs is associated with a wide range of 
behavioural disturbances (32 types), and that owners are a 
valuable source of detailed information about these 
changes. This study describes subsequent steps in the devel-
opment of the HRQOL. Surveys of over 200 dog owners 
produced a comprehensive collection of descriptive terms 
associated with chronic pain and with good health in their 
dogs. 109 of the most commonly used terms were found to 
be associated with the behavioural disturbances already 
identified and were incorporated into a structured question-
naire designed for completion by owners. Questionnaires 
were completed by the owners of 175 dogs, 151 suffering 
from chronic conditions likely to be associated with pain, 
and 24 healthy dogs. Detailed demographic data were also 
collected along with pain scores (using a numerical rating 
scale from 0-10) awarded by the clinician handling the 
case. Preliminary analysis of a subset of these data using 
factor analysis has revealed two principal factors, one of 
which appears to reflect the affective components of pain, 
and the other, emotional disturbances. These preliminary 
data suggest that this instrument will form the basis of a 
suitable tool for the assessment of chronic pain in dogs. 
Lesley Wiseman gratefully acknowledges the financial 
support of the Ronald Miller Postgraduate Scholarship and 
Pfizer Animal Health. 
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The UFAW SAWI fund for promotion of animal 
welfare in Israel 
As UFAW members and supporters will know, for many years the 
UFAW Council has been the board of trustees also for two other 
charities - the Humane Slaughter Association (HSA), and the Society 
for Animal Welfare in Israel (SAWI) - which share with UFAW the 
premises at The Old School, Wheathampstead, and some staff includ-
ing the Chief Executive. 

SAWl was established by veterinary surgeon Miss Marguerite Silverman 
in 1958 to promote animal welfare in Israel and, in due course, became 
a registered charity (No. 206494). ln 1986, Miss Silverman felt that she 
could no longer shoulder the burden of the charity's administration and 
she approached the UFAW Council about UFAW taking SAWI under 
its wing. This was agreed and the Council became the trustees of SAWl 
on 1 January 1987. 

During a recent review of strategy for SAWl, the SAWI Trustees/UFAW 
Council decided that it would be advantageous to bring SAWI (which, 
unlike UFAW, was not a company limited by guarantee) within the 
umbrella of UFAW's limited liability. Hitherto, SAWl's activities had 
been administered by UFAW staff, and the new arrangement would 
open the door to being able to use SAWI funds to employ someone to 
assist in developing SAWl's activities. As the Chairman explained at the 
AGM in October 2003, after taking legal advice and following meeting 
with some of SAWl's founders and consultation with the S~ [ mem-
bership, the trustees voted unanimous! on 7 October Q()'3to transfer 
SAWl's assets to a restrict nd - the UFA: I fund - within 
UFAW. This fund wil used to promote activities in line with SAWl's 
original objectives: 

(a) To assist in the protection of animals in Israel, by encouraging and 
promoting education in the humane treatment of animals, by providing 
treatment for sick and injured animals, and by providing facilities for 
humane destruction; 

(b) To collect funds for the purposes of the Society; 

(c) To do such other lawful things as are conducive to the attainment of 
the Society's objects. 

Through this SAWl fund held by UFAW, it will be possible to further 
develop initiatives for animal welfare in Israel in the coming years. Plans 
are underway to begin to take this forward during 2004. 

Zoo Outreach Organization news 
For several years, UFAW has been sponsoring the work of the Zoo 
Outreach Organization (ZOO), based in India. Over the past year, th 
organisation has been actively promoting zoo animal welfare in seve al 
countries in Southern Asia, India, Bangladesh, Nepal and Sri La a. 
UFAW funds have been put to good use to cover travelling expe ses 
associated with the provision of training in zoo education and an al 
welfare and in promoting new and/or improved zoo legislation, a d to 
prepare and distribute educational materials to other South sian 
welfare, zoo and wildlife organisations. ZOO has also produced we fare-
awareness materials for use by zoos, non-governmental organis tions 
and other institutions when conducting welfare programmes in s hools 
for Wildlife Week, Animal Welfare Fortnightly, Earth Day and ~ orld 
Environment Day. In acWi ion, ZOO has developed an archive o urrent 
zoo legislation, stand rfu anZI licensing information. The regula eetings, 
teaching and d i ogue, a well as the provisioning of i formation 
through magazi 
make a valua le contribu ion to promoting animal welfare and conser-

RSPCA/UFAW rodent welfare meeting 
A joint RSPCNUFAW rodent welfare meeting examining ways of 
refining the procedures carried out on rats and mice was hosted by 
Cancer Research UK on 6 October 2003. T he meeting was well 
attended by scientists, veterinarians, techn icians and representatives 
from animal welfare organisations. These meetings provide an opportu-
nity to spread good practice and, as they are cheap t o attend, provide an 
excellent opportunity for those on small budgets. Seven papers raising 
topical issues were given at the 2003 meeting. Dr Georgia Mason, a 
former UFAW Research Training Scholarship supervisor, presented a 
paper on the possibility of using the phenomenon of 'red tears' or 
chromodacryorrhoea as a measure of stress for laboratory rats. Scores 
using this method were observed to correlate with disturbance caused by 
building maintenance work, and inter-observer correlation was good. 
Two reports on which UFAW staff have served as experts were also 
presented: Dr Laura Playle from the MRC Centre fo r Best Practice for 
Animals in Research (CBPAR) described the progress of a working 
group developing standards for assessing the welfare of genetically 
modified mice; and Dr Penny Hawkins (RSPCA, and convener of the 
meeting) presented some of the major points of the new Joint Working 
group (BVMWF/FRAME/RSPCA/UFAW) on refinements in telemetry 

f, studies may cause considerable suffering; 
owever, one study presen ed at the meeting demonstrated how 

choosing a particular mouse strain could significantly reduce a dverse 
effects. In the same presentation, the use of shelter tubes as enrichment 
for rats in metabolism cages was de c~ ied. These cages can be barren 
environments and it was therefore usef~( to learn that the tubes were an 
effective enrichment that did not affect experimental outcomes. 

Notification for Election to Council at the 2004 AGM 
ln accordance with Article 46 of the Constitution , .-1.ominations for 
election to membership of the Council at the 2004 AG 
the UFAW Secretary between 27 July and 17 August 2 4. Further 
information is available from the UFAW Secretary. 

will be held on the afternoon of Tuesday 5 October 
athampstead. Full details of the time and business of the 

ouncil changes at the 2003 Annual General Meeting 
We welcome Professor Vincent Molony BVSc MSc PhD MRCVS, Head 
of Preclinical Veterinary Sciences at the Royal (Dick) School of 
Veterinary Studies, University of Edinburgh, and Mr Michael Bird 
FCA, Finance Director of the Zoological Society of London, who were 
elected to fill two vacancies on Council. Mr John Pratt was re-elected to 
Council and has succeeded Mr Norman Reed as Honorary Treasurer. 
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UFAW Spring Appeal: Advances in the welfare of fish 
In recent years there have been many developments in fish farming and in the keeping of fish as companion animals. A very 
wide range of species is kept and the scale of both of these industries has increased around the world. UFAW has been involved 
in a variety of initiatives for fish welfare in recent years: supporting several vacation scholarship studies into aspects of fish 
welfare, supporting a workshop in 2003 on tackling spinal disease in farmed fish, and publishing key papers on fish welfare in 
Animal Welfare. 

Starting this year, UFAW is supporting, as the industrial partner, a RRSRC CASE PhD research project based at Bristol 
University and the Silsoe Research Institute, on the humane slaughter of sea fish. Many farmed sea fish (eg sea bass and bream) 
are killed in Europe each year using methods that have been criticised as inhumane such as immersion in slush ice. This new 
project aims to extend the electrical stunning/killing technology that has been developed recently for the humane killing of 
fresh water species, for use in sea fish. UFAW is collaborating with the Humane Slaughter Association in providing support 
for this project. 

We would be most grateful if you would help support the charity's initiatives for fish welfare by responding to the 2004 Spring 
Appeal or through remembering UFAW in your will. 

Donations and legacies 
We appeal to every donor, who has not already done so, to complete the new Gift Aid scheme form which enables UFAW to 
claim tax back on your donation or subscription providing that you are a UK taxpayer. Higher rate taxpayers can personally 
claim relief on the difference between their higher rate tax and basic rate on the self-assessment form. UFAW relies on such 
generosity and income from legacies to fund its ongoing charitable work. An advice leaflet on how to leave a gift to UFAW in 
your Will is available upon request. 

We hope also that all those who have contributed to SAW! in the past will continue to support our efforts to promote welfare 
in Israel in the future by making donations to the UFAW SAWI fund. 

Response to the Autumn Appeal 
We are extremely grateful to everyone who supported our Autumn Appeal, which raised £1495 to support our new award 
scheme to fund initiatives to improve the welfare of wild animals. We have had a good response to the call for applications for 
this new award, and judging of these is underway. 

Stationery and promotional products 
The brochure enclosed with this News-Sheet displays a number of promotional products available from UFAW. To order, please 
complete and return the enclosed reply form with payment to UFAW. 

Universities Federation for Animal Welfare 
The Old School, Brewhouse Hill, Wheathampstead, Hertfordshire AL4 SAN, UK 
Tel: +44 (0) 1582 831818 Fax: +44 (0) 1582 831414 
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Registered Charity No. 207996 (Registered in England) 
Company Limited by Guarantee No. 579991 
ISSN 0566-8700 © UFAW 2004 
Designed and produced hy Ehzaheth Roberts. Photograph.~: credit~ are due to M Breiter ('A'11skan hrown hear in fog1, 
Minden/FLPAJ, GiU Kirby, Samantha Mil~, Emily Ward, Stephen Wickens, Tom WooUard 
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Letter from the Chairman 

In this issue we sadly report the deaths of three of our more 
prominent members. Each has made a significant contribution 
to the work of our charity and we remember them with gratitude. 

As announced at the last AGM, the Society for Animal Welfare 
in Israel has now become part of UFAW as the UFAW SAW! 
Fund. This change will allow a more progressive approach to 
animal welfare in that country without detracting from the 
support traditionally given to the animal shelters. 

October was marked by the presentation of the first UFAW 
'Tesco' award to Monica Winstanley, recognising the impor-
tance of promoting public awareness of animal welfare science. 
The award was made by Professor Lord Winston at a reception 
held at The Royal Society. 

In December the annual vacation scholars meeting provided an 
opportunity for recipients to present and discuss their projects. 
These scholarships give students an excellent opportuni 1/ o 
experience the satisfactions and frustrations of anim welfare 
research at an early stage in their careers. 

We are particularly proud to congratulate two of our Research 
Training Scholars on gaining PhDs during the ear. In thes 
and other ways UFAW fulfils a val e-edticational role at 
undergraduate and postgraduate I els. Our association with 
universities will be strengthened e recently introduce 
'links' scheme. In the past, membership o a UFAW group was 
an established part of life in several universitie a d it is intended 
that the scheme will revitalise the connection imp!" d by the 
title of our charity. 

BBSRC Case Studentship Research into the hu 
slaughter of sea fish 
UFAW and the Humane Slaughter Association (HSA) are assi ' ing, as 
industrial partner to Silsoe Research Institute and the Univ: rsity of 
Bristol, in providing supervision for a BBSRC CASE PhD esearch 
project on the humane slaughter of sea fish. 

Many farmed sea fish (eg sea bass and bream) are killed in Eur pe each 
year using methods that have been criticised as inhumane, such as 
immersion in slush ice. This new project aims to develop the e ctrical 
stunning/killing technology that has been developed (with s pport 
from HSA) recently for the humane killing of farmed trout, for tse in 
sea fish. The challenge of this project will be to find ways of achie ·ng a 
sufficiently powerful electrical field despite the complications pose by 
the much greater conductivity of salt water. 

:~--~ The PhD Studentship has been awarded to 
Ambrose Tinarwo and his work has just tart-
ed this January (2004). Ambrose, who ornes 
from Zimbabwe, graduated from t MSc 
course in Applied Animal Behav· ur and 
Animal Welfare at Edinburgh Unive sity in the 
Autumn of 2003. During his three-year PhD 
research, Ambrose will spendJ 'everal weeks 
with UFAW and HSA at Th Old School. 
Ambrose received a UFAW vacation scholar-
ship in 2003 for studies on discrimination of 
temporal events by domestic hens. 

Deer Commission Workshop 
James Kirkwood was asked by the Deer 
Commission for Scotland (DCS) to 
Chair and facilitate a workshop, held in 
Stirling on 15 October 2003, on the 
welfare of free-ranging deer. The DCS is 
currently producing best practice guidance 
on various aspects of deer management 
and one of the aims of the meeting was 
to discuss welfare matters relevant to 
this. The other aim was to discuss general .. 
principles about the scope and extent of 
responsibility for the welfare of free-
ranging deer in order to inform the 
DCS response to the Scottish 
Executive/Defra consultation on their 
proposed animal health and welfare 

Britain. This interesting 

am g many other matters, the position 
managed wild animals such as deer, 

which fall somewhere along the spectrum 
at the extremes of which are farmed 
animals (for whose welfare owners are responsible) and truly wild ani-
mals (for whose welfare no one has a legal obligation). UFAW's 

een pl'anning o work wit · 
f mes at the meeting, was unfo n te y u nable to attend due to illness, 

at ie Simmonds of the HSA staff who kindly 

FAW Wild Animal Welfare Award Scheme 
the global human population now exceeding six billion and 

ontinuing to grow rapidly, we are unavoidably in competition with wild 
animals for food, space and other resources. It has become clear that 
human changes to the environment often compromise the welfare of 
large numbers of individuals of many species. 

In order to encourage improvements in the welfare of wild animals, the 
new 'UFAW wild animal welfare award scheme' was launched in the 
latter part of 2003. The aim of the scheme is to recognise innovations 
which alleviate or prevent unnecessary anthropogenic harm to the wel-
fare of animals in the wild and/or which recognise innovations relevant 
to improving the welfare of wild animals in captivity. 

The competition has been open to those working with captive or free-
living wild animals; for example, those working in wildlife manage-
ment and conservation, those undertaking research on wild animals, 
those working in zoos, or those working in wildlife rehabilitation. It is 
easy enough to make changes to animals' circumstances, but it is not 
always so easy to be sure that these changes are actually to the welfare 
advantage of the animals themselves. Applicants must present in their 
applications the evidence for believing that their innovation is a benefit 
to the animal from the animal's point of view. 

There has been a good response to the new award scheme with many 
applications corning in from various fields of wild animal work. The 
applications are currently under review and if the judges believe they are 
of sufficient merit, UFAW will give two awards, each of £1000: one fo r 
the best innovation for the welfare of captive i.k:l--mrtmals in t e UK, 
and the other for the best innovation for th welfare of free-living wild 
animals in the UK. 

Recent UFAW-supported PhD theses in animal welfare sdence: Ros Oubb (200 I, Un~ rsity of 
Oxford, The role of fora~ng niche, rearing conditions and current husbandry on the development 
of stereotfPies in carnivores); Emma Harding, (2002, University of Bristol 'Novel methods for 
assessing mental states and animal welfare); Kenneth Rutherford (2003, Unive15ity of Edinburgh, 
'Investigating fractal analysis of animal behaviour as an indicator of stress); Emma Smith (2003, 
Unive15ity of Bristol, 'Effect of the visual environment on avian welfare). 
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Winner of the UFAW 'Tesco' award 
for promotion of the public under-
standing of animal welfare science 
announced 
The winner of the first UFAW 'Tesco' Award for 
promotion of the public understanding of animal 
welfare science was announced on Wednesday 22 
October 2003. Professor Lord Winston presented 
the prize to Dr Monica Winstanley of the 
Biotechnology and Biological Sciences Research 
Council (BBSRC) at an evening reception organ-
ised by UFAW at The Royal Society, for her booklet 
entitled 'Science and Animal Welfare'. 

The welfare of animals has become a matter of 
great public concern and, not infrequently, public 
controversy. Society expects high standards, and 
to provide these requires a proper understanding 
of animals' physical 
and psychological 
needs and of how 
these needs can be 
met. A scientific 
approach is essential 
and there have been 
many advances in the 
science of animal 
welfare in the last 20 
years. 1 fi 
suppor from Tesco, launched this prize to encourage the publication or 
broadcast of work which best communicates to a wide audience the 
importance and value of the scientific approach, the ingenuity of the sci-
entific methods, and the relevance of the findings. 

Lord Winston said: "Although a small organisation, UFAW, by champi-
oning the scientific approach, has had an enormous influence in the 
development of animal welfare standards around the world. I congratu-
late UFAW and Tesco for this excellent initiative, and it gives me great 
pleasure to present the 2003 award to Dr Monica Winstanley for her 
review of recent advances in this fascinating branch of science." 

In 'Science and Animal Welfare', Dr Winstanley outlines a variety of 
recent research approaches in the UK aimed at advancing our under-
standing of what is important to animals for their welfare and at devel-
oping methods to tackle welfare problems. 

Standards for keeping animals, which set minimum limits for pararn -
ters such as cage/ enclosure sizes, tend these days to be established y 
committees in Brussels. Since no hens, pigs, cattle or mice sit on th se 
committees, one of the great challenges of animal welfare science i to 
find ways to gain insight into the views and preferences of these ani als 
themselves, so that their interests can be properly represented Dr 

Winstanley's booklet re · ews 
some of the inge ous 
methods being use to 
explore animals' min s for 
this reason. 

, Tesco 
Agriculture Man ger, said 
"Animal welfar is very 
important to Te co and our 
customers, an we believe 
that awards uch as this, 
which recognise research in 
this field, r important to 
improve standards through-
out the industry". 

~ bcsc 

Obituaries 

Harry V Thompson BSc CBiol FIBiol 
Harry Thompson studied at Oxford under 
Sir Charles Elton. After leaving Oxford, he 
took up a post at the Ministry of Agriculture 
(which later became MAFF) and rose to 
become Head of the Land Pests and Birds 
Research Laboratory at Worplesdon. During 
his career he worked on humane methods of 
control of rabbits, badgers and other species 
and gained wide respect for his very exten-
sive knowledge of the biology of British 
mammals. Among his publications were The 
Rabbit (Collins, 1956) which was co-
authored by Alastair Worden, and The 
European Rabbit: the History and Biology of a 
Successful Colonizer (Oxford Science, 1994) 
which he edited with Carolyn King. He was 
a great supporter of UFAW throughout his 
career, first serving on the Scientific 

Advisor· Council in 1947, then on the Council from 1962 to 1973 and 
eafy 1980 He was elected President in 1985 and 

maintained a close interest i the Federation's activities throughout his 
life. He died on 24 Novern13 2003. Harry will be remembered very 
fondly by all at UFAW for his genei, 
over the years. 

Marguerite R Silverman MRCVS A 

Marguerite Silverman graduated from the Ro · 1 Veterinary College in 
1935 and spent some time in companion anirna ractice before the 
Second World War. She then changed career and develo · a successful 
business in verbatim recording (before the invention f the tape 
recorder). In 1958, following a holiday visit to Israel dur' 
had been distressed by the scale of the animal sufferi 
she founded the Society for Animal Welfare in ael (SAWI). As 

is News-Sh :9H she approached UFAW 
about the possib· i ofSAWI being taken under its wing so as to ensure 
that the do · ons and general support provided by the Society's members 
would c 1tinue to be properly handled. Miss Silverman generously sup-

AWI and followed the activities of both SAWI and UFAW with 
rest. She was pleased with the new arrangements made during 2003 

for SAWI to be brought within UFAW as the UFAW SAWI fund. She 
died peacefully at a nursing home, near her home in Catcott in 
Somerset, on Friday 5 December 2003, aged 89. Through her efforts in 
founding and developing SAWI and in her generous support for its 
activities, Marguerite Silverman had a tremendous impact on improving 
the welfare of animals in Israel. 

Thomas G Field-Fisher TD QC 

Thomas Field-Fisher was educated at Peterhouse College, Cambridge, 
and joined the Queen Victoria's Rifles in 1939. He was called to the Bar 
in his absence in 1942 whilst a prisoner for the duration of the war, fol-
lowing his capture, as a member of the British Expeditionary Force, in 
Calais in 1940. In addition to pursuing a very distinguished legal career, 
being appointed QC in 1969, he worked also for animal welfare. These 
interests came together in his book Animals and the Law which was pub-
lished in 1964 and when, between 1980 and 1989, he served on the 
Horne Secretary's Advisory Committee on Animal Experiments. He 
joined the UFAW Council in 1950 and served right through to 1965, 
during one of UFAW's most highly productive eras. After further 
periods on Council during the late 1970s and mid 80s, he was appoint-
ed Vice-President in 1985. He died on June 8 2003, aged 87. 

Vacation sc 
Chris She1 
Bulleyment, 
Louise Bud 
Kirsty Bum 
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Research Training Scholars' update 
We were delighted that UFAW's Research Trai cholar, Emma 

a result of this, 
Emma has published several papers in the sc· ntific p ess on her work 
on avian vision. Furthermore, as a dir r work, some 
practical changes will be made t I husbandry is 
conducted in zoos in the USA. 

atural photoperio · olet-containing 
lights will be rovided . Emma says tll' not have solid 
evidence t e will pr 1cant increase in welfare, 
it certain 
ronmental enrichment in terms of providing a greater range of visible 
colours to the birds'. 

We were also delighted to hear that another of our Research Training 
Scholars, Kenneth Rutherford, was awarded his PhD during 2003. His 
thesis was entitled 'Investigating fractal analysis of animal behaviour as an 
indicator of stress', and his first paper resulting from this work has now 
been published in the scientific press1• 

Vacation Scholars' meeting 
The sixth annual UFAW Vacation Scholars' meeting was held in the 
Great Hall of the Royal Veterinary College, Camden, on 10 December 
2003. The switch to a pre-Christmas meeting proved popular, with a 
record number of people expressing interest in attending. The meeting 
started with Professor Mac Johnston, Chair of Veterinary Public Health 
and HSA's Vice President and Chief Veterinary Adviser, welcoming 
UFAW and the scholars to the RVC. Appropriately, the first talk was 
given by Lucy Percival, recipient of the 2003 HSA Dorothy Sidley award, 
which is similar in nature to the UFAW vacation scholarships. Lucy pre-
sented her work on developing an objective method of assessing the wel-
fare of horses at auction markets. 

For the rest of the morning, the talks focussed on the assessment of the 
welfare of captive wild animals, including cheetahs, rhinos and chim-
panzees. After lunch, Dr Chris Sherwin presented an update of his work 
for the UFAW Hume Research Fellowship. This work, which has 
focussed on improving the design of laboratory mouse housing, has 
been very productive over the past three years. Some of his most recent 
studies into self-administration of anxiolytics as a means of assessing 
anxiety levels in laboratory mice have shown that mice living in small, 
barren standard cages self-administer more frequently than mice living 
in larger enriched cages, suggesting that mice may find the former envi-
ronment more aversive. The results also show that standard laboratory 
accomodation for mice can result in high levels of anxiety, which is likely 
to influence the results of any laboratory tests being carried out on them. 

In other talks, the scholars looked at the assessment of stress in cattery-
housed cats, the possible welfare benefits of farmer-mediated artificial 
insemination in dairy cows over more commercial systems, and the 

on scholars' meeting, December 2003. From left to right: 
Sherwin, Daisy Berthoud, Emily Ward, Elizabeth 

nent, Helen Ashby, Helen Broadbent, Ambrose Tinarwo, 
Buckley, Lucy Percival, Sheila McKay, Josephine Archer, 

Burrell, Simon Finnegan. 

effectiveness and validity of 
commercially used tem-
perament tests for dogs. We 
would like to thank the 
staff and students of the 
RVC for their welcome and 
for their help in organising 
the meeting, and all those 
who supported the meet-
ing. Applications for the 
2004 vacation scholarships 
have now been received 
and are currently under 
consideration. 

News of two of the 2003 UFAW Vacation Scholarships: 
novel methods of monitoring stress in cats 
Finding and validating new, objective ways of monitoring and measur-
ing stress is an important step in assessing the welfare of any species. 
During their projects, UFAW vacation scholars Emily Ward (Harper 
Adams University College) and Louise Buckley (University of Lincoln) 
separately sought to validate a non-invasive physiological measure of 
stress in cats that could be used in place of, or in conjunction with, exist-
ing behavioural measures such as the Kessler-Turner scoring system23 • 

In her study, Emily assessed whether measurement of salivary 
immunoglobulin A (IgA), a method successfully used in assessing the 
response of the human immune system to stress, could be similarly used 
for cats newly arrived at a rescue shelter. Emily found that the cats dif-
fered significantly from one another in both their Kessler-Turner (KT) 
behaviour score and their salivary IgA scores, indicating that some cats 
seemed more able to cope with the new shelter environment than oth-
ers. No significant change in 
these scores occurred during 
the week-long observation peri-
od. She also found a very signif-
icant positive correlation 
between salivary IgA concentra-
tion and KT behaviour score. 
That this correlation between 
IgA and stress was not negative 
- as is the case in humans, 
where long-term stress compro-
mises the immune system and leads to a reduction in the amount of sali-
vary lgA produced - was surprising; further investigation of the link 
between salivary lgA levels, other physiological parameters and stress in 
cats is required before this result can be more fully explained. 

Louise's study took a slightly different approach. Starting from the 
premise that chronic stress causes physiologically damaging changes to 
an animal, she investigated whether it was possible to detect such 
changes in the urine of cats, using the well-known biomarkers of free-
radical oxidative damage known as thiobarbituric acid reactive sub-
stances (TBARS). She compared urinary TBARS and cortisol (another 
physiological marker of stress) concentrations and KT behaviour scores 
in recent arrivals at a boarding cattery with those of a control group over 
a seven-day period. Perhaps as a tribute to the level of care in the board-
ing cattery, no significant difference could be detected in the mean level 
of urinary TBARS between the two groups of cats, although the cattery 
group exhibited significantly more variability in daily TBARS levels than 
did the control group. This variability did not, however, correlate with 
variability in cortisol or KT behaviour scores, although cortisol levels 
did differ significantly between the two groups. Further work needs to 
be carried out to determine whether this observed variability in daily 
TBARS levels is a useful additional measure of stress in cats. 

University links scheme 
The UFAW university links scheme, which aims to strengthen links 
between UFAW and the staff and students of UK universities and col-
leges, is now up and running. During the initial piloting of the scheme, 
four universities have been co-opted. Dr Hannah Buchanan-Smith 
(Department of Psychology, University of Stirling), Dr Toby Carter 
(Department of Life Sciences, Anglia Polytechnic University), Dr Daniel 
Mills (Department of Biological Sciences, University of Lincoln) and Dr 
Natalie Waran (Royal [Dick] School of Veterinary Studies, University of 
Edinburgh) have all kindly agreed to help promote UFAW's objectives at 
their establishments and to further raise the charity's profile. To this end, 
the UFAW (and HSA) annual reports and other literature have been dis-
tributed among the students. Further developments and activities in these 
universities during the academic year will be reported in due course. 

'Applied Animal Behaviour Science 83: 125-139; 2Animal Welfare 6: 243-254; 'Animal Welfare 8: 259-267 
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