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FOREWORD

| will never forget sitting down for a term exam as an undergraduate biology
student in Canada. As the bell rang to start, each student was handed a
dissecting tray on which was pinned a freshly killed adult bullfrog. We were to
cut open the frog’s body, identify and label various body parts, and describe
their functions. | remember looking at my frog and thinking what a waste of a
life it was. | never wanted an animal to die for my education.

Sadly, animal dissections are still common in many parts of the world. In
addition to harming the animal, the exercise reinforces the old mindset that
animals were put here for us and we can do with them as we please. In an age
of biodiversity loss, extinctions and climate change, that’s the last thing we
should be teaching.

The same ‘might makes right’ attitude is used to rationalise harming and killing
animals in cruel experiments and product testing.

Fortunately, a revolution is under way in our understanding of animals. Today,
scientists are discovering aspects of animal minds, emotions and perceptions
that would have been thought fantasy a generation ago. Rats laugh, elephants
keep mental tabs on dozens of others, caged birds become pessimistic, reef
fishes line up for a spa treatment, parrots name their chicks, and mice show
empathy - to list just a few.

With knowledge comes responsibility. We must change our behaviour towards
animals. We may ask diplomatically: Should we deliberately poison sentient
animals? and Is it right to inflict pain, suffering and death on them? But is there
really any doubt that such practices are uncivilised and unethical? Even if
animal experiments were reliable (they are not), there are effective alternatives,
including cell and tissue cultures, computer models and human clinical
studies.

As a scientist, | value science for providing evidence. Science and common
sense show that animals feel pain (and pleasure) in essentially the same way
that we do. Animals also experience diverse emotions, from easily recognised
joy or terror, to subtler equally intense feelings like depression and optimism. It
follows, | believe, that animals merit the same sort of respect and concern that
we give to our fellow humans.

I'm proud to be associated with this edition of SAFE’s groundbreaking

series Animals & Us. This teaching resource encourages critical thinking by
challenging traditional, human-centred views about animals’ place in science.
It shows that scientific discovery need not — indeed, ought not — be at the
animals’ expense, and that the best science is ethically responsible. This is the
future of science.

JONATHAN BALCOMBE

Jonathan Balcombe is an

animal behaviour scientist who

has written a number of books

and scientific papers on animal
behaviour, humane education and
animal research. Jonathan’s most
recent book is The Exultant Ark: A
Pictorial Tour of Animal Pleasure.

This book is a striking pictorial
celebration of the full range of

animal experience. Prior to that
Jonathan'’s critically acclaimed
Second Nature: =

The Inner Lives of second
Animals questioned nature
the prevailing P
scientific orthodoxy
that humans alone

X
possess the ablllty LG LI TR T
to reason. Raised | s

in New Zealand, ———

Jonathan now lives in the US

and works as an independent
consultant. He has blogged

for First Science and also New
Scientist and is a past winner

of the Ethical Men series. While
working as a Senior Research
Scientist for PCRM, Jonathan
wrote an online column entitled
Beyond Animal Research. He also
wrote a book questioning animal
dissection in high schools entitled
The Use of Animals in Higher
Education: Problems, Alternatives
& Recommenadations.

Jonathan Balcombe’s website:
www.jonathanbalcombe.com
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ABOUT SAFE AND ANIMALS & US

SAFE - the voice for all animals

Founded in 1932, SAFE (Save Animals From Exploitation)

is a leading and unique voice for animals in New Zealand.
SAFE is New Zealand’s largest and most respected animal
rights organisation and is regularly contacted for advice and
comment on animal issues.

With over 16,000 members and supporters, a small
dedicated staff, and a team of volunteers working around
the country, SAFE undertakes high-profile campaigns, public
stalls, displays, demonstrations, meetings, education visits,
research, and promotional and publicity events to foster a
more informed and compassionate understanding of human-
animal relations in contemporary Aotearoa New Zealand.

SAFE’s vision is of a society in which all animals are
understood and respected in such a way that they are no
longer exploited, abused or made to suffer. Our purpose is to
achieve this vision through educating and advocating to:

» change attitudes

+ create awareness

» foster compassion

+ challenge cruel and exploitative practices.

SAFE has a long history of advocating for animals. Some of
our more recognised achievements include:

+ Battery hen farming exposé: In 1993 SAFE drew
national attention to the plight of animals in factory farms,
appearing on 60 Minutes and exposing the conditions on
New Zealand battery hen farms.

+ Circus animals relocated: In 2000 SAFE successfully
negotiated the relocation of circus chimpanzees Buddy
and Sonny to Chimfunshi animal sanctuary in Africa.

+ Pig farming cruelty revealed: In 2009 SAFE, with the
support of Mike King, appeared on the Sunday show,
and shocked the nation with a graphic exposé of the
cruelty inherent in factory pig farming. The impact of this
campaign on the New Zealand public directly contributed
to the government’s decision to ban sow crates in New
Zealand from 2016.

These campaigns have not only changed public attitudes
and behaviours regarding how we as a society view and treat
animals, they have more significantly resulted in tangible
improvements in the lives of the animals themselves.

SAFE brings hope for a future where animals are no longer
mistreated, abused or disregarded.
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Animals & Us

Animals & Us is an education initiative created by SAFE in
2006. One of the key areas of SAFE’s work is education, and
SAFE endeavours to provide schools, teachers and students
with relevant and factual information on the human-animal
relationship.

VISION

That Animals & Us will advance knowledge and critical
thinking about the relationship between human and non-
human animals while fostering attitudes and values of
compassion, respect and empathy.

MISSION STATEMENT
Animals & Us is a SAFE education initiative that:

+ provides professional resources specifically designed for
the New Zealand education framework

+ advances knowledge and critical thinking about the
social, economic, political, environmental and scientific
relationship between human and non-human animals.

The quality of the Animals & Us programme is guaranteed
by SAFE’s ability to draw upon the knowledge of the most
experienced animal advocates, and to combine this with the
expertise of researchers, academics and teachers working in
the area of human-animal studies.

¥
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Four Animals & Us textbooks have been published since 2007:

Issue 1: Battery Hen Farming in New Zealand
A Critical Evaluation

Issue 2: Animal Rights, Human Values, Social Action

Issue 3: Animals on Show
A Critical Analysis of the Animal Entertainment Industry

Issue 4: Animals in Science
Ethical Arguments and Alternatives to Animal Experiments
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ANIMALS IN SCIENCE

In 2010, an AgResearch scientist commented in the New Zealand Herald on
animal deaths in scientific experiments, saying “he did not see the deaths as a
‘big deal’, and they were part of the learning process for scientists”.’

Such comments highlight the thinking of some of those in the scientific
community: animals are seen as expendable and their deaths merely as
collateral damage sustained in the service of a higher cause.

Globally, teachers, students and scientists use animals in science — over
100 million animals each year — and every person who wants to do a scientific
experiment on an animal is required to consider the following:

» The harm or distress that could be felt by the animal as a result of the
experiment.

+ Whether the design of the experiment will achieve the expected results.
+ Whether the animal species is appropriate.

+ Whether the number of animals is the minimum necessary to achieve
meaningful results.

« Whether the health and welfare of the animals can be ensured before, during
and after the experiment.

« Whether suitably qualified people will be undertaking the experiment.

« Whether the experiment will need to be duplicated.

+ Whether the same animals will be used repeatedly in other experiments.2
These questions fail to address a larger moral question, however: Should
we use animals in experiments at all? Is experimenting on animals to predict

results ethically acceptable, particularly given inter-species differences?
Should we not strive to seek valid results without harming other living beings?

DR ANDREW KNIGHT

European Veterinary Specialist in
Welfare Science, Ethics and Law,
and Fellow of the Oxford Centre
for Animal Ethics.

Andrew’s studies examining

the contributions of animal
experiments to human healthcare
have attracted a series of

awards at international scientific
conferences and formed the
basis of his doctorate.

Author of The Costs and Benefits
of Animal Experiments.

Andrew Knight’s website:
www.AnimalConsultants.org
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These are important questions, and the purpose of Animals in Science is to
encourage students to think seriously about the use of animals in experiments,
and whether this is scientifically and morally acceptable.

Animals in Science provides lessons and texts that will help students answer

these important questions.

In Unit 1, ‘Rats Have No Gall Bladder’, students will research animal
experimentation as a socio-scientific issue — delving into the validity and ethics

of animal experimentation.

In Unit 2, ‘Do Animals Play Fair?’, students will investigate life processes —
in particular, reciprocal play patterns and the behaviour of dogs and kea. This
non-invasive investigation provides opportunities to study animals without

harming them.

Unit 3, ‘Bodies Apart’, not only provides students with the opportunity to
investigate life processes, but also offers meaningful learning experiences

without the need to dissect animals.

Unit 4, ‘Sentience is the Bedrock of Ethics’, is a lesson in which students
will be able to explore the behavioural, emotional and sensory world of animals
while considering the ethical implications of using animals in science.

ANIMALS IN SCIENCE IN NEW ZEALAND

New Zealand prides itself on its
clean, green, pure image. Most Kiwis
are not aware that their environment
and animals are not as protected

as they would like to believe. The
ultimate manipulation of animals —
genetic engineering — is prevalent
within New Zealand, and has been
for years.

Take, for example, Daisy the cow —
the name conjures up an idyllic rural
scene: a cow peacefully grazing in a
lush meadow, flicking flies with her
tail and enjoying the sunshine.

In the real world Daisy is a genetic
abnormality, a transgenic cow,

born prematurely with a swollen
abdomen and without a tail. She is in
an AgResearch containment facility
in Ruakura. Daisy is not her actual
name. At AgResearch she is referred
to as cow number 11014. Daisy is
part of a series of experiments “to
develop in containment genetically
modified goats, sheep and cows”,

in order to produce milk with
therapeutic value and to study “gene
function, milk composition and
disease resistance”.®

Cow’s milk allergy is one of the most
common allergies in infants. Studies
have shown that it is different to
lactose intolerance. It is far more

dangerous, and potentially life-
threatening.*

As scientists we are taught to
question, investigate and understand
our world. Sometimes we want to
push boundaries and play with the
natural order of life. In evolutionary
terms humans are not designed to
consume the milk of other species

of animals, and they are the only
mammals to continue a regular diet of
milk after infancy. Human breast milk
does not contain the allergen beta-
lactoglobulin (BLG), but cow’s milk
does. Daisy/11014 was genetically
engineered so that her milk would not
contain the allergen BLG.5

Cow’s milk supports a 14 billion
dollar industry in New Zealand.®
Rather than employ existing
technology, which has successfully
removed BLG from cow’s milk
products, AgResearch has created
transgenic cows like Daisy, leading
to unnecessary animal suffering.”

It took 12 years of experiments and
the suffering and death of hundreds
of animals before 11014/Daisy was
finally created.® In 2011 AgResearch
was forced to change the transgenic
trials because only 10% of the
animals cloned using nuclear-
transfer technology survived.®

Creating transgenic animals that
produce ‘human’ milk is not only
interfering with the natural order of
life, it is also pushing scientific and
ethical boundaries to the extreme.
Daisy’s missing tail is not just a
‘scientific’ anomaly, it is a warning of
the most serious kind.

In other transgenic animal
experiments AgResearch is trying to
create cows that produce a human
follicle-stimulating hormone to help
women with low fertility. Dr Elvira
Dommisse, who has worked in the
field of genetic engineering, stated in
2011:%

“l was not surprised at all as there is
a history in the AgResearch research
programme of transgenic animals

of birth defects and abnormalities
arising later in life. This is not
unusual, this is fairly standard and
almost to be expected ... In the case
of follicle-stimulating hormone, there
are other, much safer ways of getting
this follicle-stimulating hormone; we
do not need to do this to animals in
order to produce this hormone. The
idea behind this GE animal project is
to make vast amounts of money; it is
not to benefit the human population
because we can already do this.
There are good fertility programmes
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in place for women — we do not need

to be testing them on cows.”

The failed AgResearch transgenic
experiments throw a disquieting
spotlight on the validity and ethics
of animal experimentation. It is
important as scientists that we never
lose sight of our respect for the lives
we ‘tinker’ with when we investigate
our world.

In the end, Daisy/11014 and
her transgenic cousins suffered
needlessly and at great cost.

Animals in Science aims to teach
science students to respect
animals and to consider how we
can eliminate the harm we inflict on
animals used in science. Science
professionals such as | endorse the
view that an ethical scientist does
not forge ahead with hypotheses
without considering the short- and
long-term consequences of his

or her actions. There are always
gains to be made in science — but
we should never fail to consider at
what, or more importantly whose,
cost. Every animal life has an
inherent value and when we lose
sight of this value we lose the key
aspects of our humanity — empathy,
tolerance, sensitivity, sympathy and
compassion, all the characteristics
that make great rational minds and
brilliant scientists. Ethical scientists
never assume that animal research
is the only way to help humans, and
consistently seek research that does
not cause harm to animals.

ANIMALS IN SCIENCE AND THE NEW ZEALAND CURRICULUM

The young scientific minds of today have to come to terms with the legacy of
the past and the conundrums of the present before they can start grappling
with the challenges of the future. Animal experimentation is one of the more
contentious scientific issues they will face.

The New Zealand Curriculum discusses “what science is about”.! It explains
how to carry out an investigation, the importance of developing scientific
knowledge through communication and debate, and the need for logic, insight
and respect for evidence.

Ethics is also an important consideration but this word is often surprisingly
absent from the discussion. Animal experimentation is one of the few areas
of science whereby scientific study can cause direct harm and even death to
living beings.

In New Zealand, science students are required “to consider the social and
ethical implications involved in making decisions about living things”."?

Animals in Science is intended to assist science students in making informed
decisions on this important aspect of learning about the living world.
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ANIMALS IN SCIENCE

Every year over 100 million animals are used in experiments globally. New
Zealand’s contribution to this figure is around 250,000 animals. Animal
experimentation is a contentious issue that has sparked outrage and division
between members of the public and scientists and even within the scientific
fraternity itself. Justification for animal experiments generally hinges on the
benefits to humans outweighing the costs to animals. This is easy to say when
animals are paying the cost and not the humans.

Animals in Science invites students to consider the cost to animals and
investigate the possibility of alternatives to animal experimentation.

The texts in this resource are intended to open a dialogue and spark debate
about the legitimacy of animal experimentation. The New Zealand Curriculum
describes science as “generating and testing ideas, gathering evidence ...
making observations ... carrying out investigations ... and debating with
others”." Animals in Science presents a series of questions for science
students to ask when considering animal testing. Questions are posed about
the ethical objections regarding the sentience of animals and their ability to
suffer. Are animal experiments valid scientifically, and can we extrapolate from
mice to men? What alternatives are available, and is there enough effort being
put into finding alternatives to animal experiments? Is it possible to study
animals in a non-invasive way? These questions and many others are posed in
the units of study provided in Animals in Science.

1 The New Zealand Curriculum. p. 28.

“generating and testing ideas, gathering evidence ... making observations ... carrying out

investigations ... and debating with others”

Rats Have No Gall Bladder: The validity and ethics of
animal experimentation (Year 13)

In this unit students will research and write about a
contemporary and controversial socio-scientific issue —
animal experimentation. They will discuss the implications
for animals and explore the various opinions about

animal experimentation. This unit provides an opportunity
for students to think critically about a much debated,
contentious issue.

Do Animals Play Fair?: A non-invasive behavioural
study (Year 12)

In this unit students will conduct a study of cognitive
ethology (the study of cognitive processes). Students

will investigate the importance and relevance of play
behaviour in dogs and native parrots. The task will involve
the collection, interpretation and processing of data. This
unit provides a unique opportunity for students to observe
behaviour in the field, practically in their own backyards.

8/ISSUE 4 / ANIMALS IN SCIENCE

Bodies Apart: A non-invasive comparative anatomy
study (Years 9-10)

In this unit students will investigate, describe and
compare the circulatory and respiratory systems of
mammals, amphibians and birds. This unit provides
an opportunity to examine anatomical structures and
differences without harm to human or non-human
animals.

Sentience is the Bedrock of Ethics: A study of
sentience in non-human animals (Year 11)

In this unit students will investigate the scientific evidence
of sentience in non-human animals. Using a set text,
Second Nature by Jonathan Balcombe, students will
gather, process and interpret information and then
produce a report of their findings. Secondary resources
can be used to support evidence and back up arguments.
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Supports internal assessment for Achievement Standard 91602
Integrate biological knowledge to develop an informed response to a socio-scientific issue -

Rats Have No Gall Bladder b %

The validity and ethics of animal experimentation

TEACHER GUIDELINES

The following guidelines are
supplied to enable teachers to
carry out valid and consistent
assessment using this internal
assessment resource. Teachers
need to be very familiar with the
outcome being assessed by
Achievement Standard 91602.
The achievement criteria and
explanatory notes contain
information, definitions and
requirements that are crucial
when interpreting the standard
and assessing students against it.

CONTEXT/SETTING

This task requires students to research and integrate biological knowledge to
develop a reasoned informed position on the validity and ethics of animal
experimentation and alternatives to animal experimentation. They need
to present a personal position, propose action(s) at a personal and/or societal
level and explain why they chose this position and action(s). Students are
asked to analyse and evaluate relevant biological knowledge related to the
issue to justify this position and action(s). Students can collect primary and
secondary data, information and opinions. A range of material covering the
basic biological knowledge, implications and different opinions relating to the
issue is required.

NOTE: Animals in Science provides a range of materials and opinions that oppose animal

experimentation. Students will need to do research outside this textbook for materials and
opinions that are in favour of animal experimentation.

This issue is a contemporary one with direct relevance to New Zealand and/or
the Pacific region (over 250,000 animals are used in experiments in New
Zealand each year). It is expected that students begin with a broad issue such
as toxicology, behavioural studies, genetic engineering or biomedical tests,
and refine it into one with direct relevance to the New Zealand/Pacific region.

CONDITIONS

Students must work individually through the task, which should take
approximately three to four weeks, both in and out of class. Select a time
frame that suits you and your students to ensure they have enough time to
complete the assessment.

If this work is to be completed out of school then teachers can employ their
school’s strategies to ensure authenticity. These may include conferencing
at milestones, random checking of phrases using internet search engines,
handing in copies of the research information highlighted to show ideas and
signed authenticity guarantees from students.

At Level 3, the investigation is carried out with guidance. While the whole
process is student driven, teachers provide support throughout. For example,
the teacher can provide additional resource material and/or suggest sites

for further research or possible new directions. Students are required to sift
and evaluate any material in order to select and integrate the most relevant
information.

All processed material used in the development of the student’s response
(e.g. in a research logbook or portfolio) is to be submitted and may be used as
evidence of authenticity, processing, integration and evaluation.

Internal assessment Achievement Standard 91602 Level 3.2 © NZQA. Adapted by Animals & Us with permission.

9/ISSUE 4 / ANIMALS IN SCIENCE



Iim TEACHER GUIDELINES

RATS HAVE NO GALL BLADDER BIOLOGY | UNIT STUDY 1 | PAGE 2/12

RESOURCE REQUIREMENTS

Students will need access to a
range of information sources.
Some of these can be found in this
Animals & Us textbook and could
be supplemented with secondary
information (i.e. science and
biology magazines, science and
biology internet sites, news sites,
etc). Access to computers may be
required.

ADDITIONAL INFORMATION

Students will be expected to
integrate material from different
sources (often within a paragraph),
rewritten in the student’s own words.
Paragraphs should flow in a logical
manner rather than jumping from
one topic to another. Referencing
the presentation or selecting and
organising information in their
research logbook may demonstrate
integration.

Good referencing practice, using
accepted protocols, is expected

at this level. To make a judgement
about the authenticity and integration
of student work, the teacher may
use references or a reference list

as evidence. As there is no specific
requirement for referencing this will
not preclude the achievement of the
standard. However, if no references
are given then an alternative means
of authentication must be submitted
by the student.

Assessment may involve the
development of a report, an article
for a newspaper, a speech or a
presentation to an appropriate
audience, or other appropriate
response. It is important that
students are not precluded from
showing evidence of excellence by
electing to use a specific approach
or format that potentially limits them.
So if the informed response was a
letter to the editor or a PowerPoint
presentation, for example, the
processed and integrated supporting
material must form part of the
evidence collected towards the
standard.

Conditions of assessment related
to this Achievement Standard

can be found at: www.tki.org.
nz/e/community/ncea/conditions-
assessment.php

FOCUS FOR RESEARCH

Alternatives: What are the
alternatives to animal experimentation
(e.g. epidemiology, clinical studies, in
vitro, autopsies, studies of genetics,
diagnostic imaging, post-marketing
drug surveillance)?

Validity: Are animal experiments
a valid way to predict effects in
humans (can results from one
species be applied to another

species — e.g. rat to mouse or mouse

to human)?

Internal assessment Achievement Standard 91602 Level 3.2 © NZQA. Adapted by Animals & Us with permission.
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Suffering: To what degree do
animals suffer physically and
psychologically in experiments (e.qg.
discuss the use of anaesthesia and
analgesics)?

Ethics: What are the ethical
arguments for and against the use of
non-human animals in experiments?

BACKGROUND INFORMATION

There are four main purposes for
animal experimentation:

1. Basic biological research -
e.g. manipulation of animals for
educational/academic purposes.

2. Commercial research - e.g.
manipulation of animals for
pharmaceutical companies
and corporations, to create
new drugs and increase the
productivity or efficiency of
animals.

3. Medical research - e.g.
manipulation of animals in order
to find cures for diseases or
medical conditions.

4. Veterinary and animal
husbandry research - e.g.
manipulation of animals for
veterinary and agricultural
purposes.

BEN EDWARDS - Getty Images




The main types of experiments
conducted on animals include:

1. Toxicology (manipulation of
animals to test household
products and/or cosmetics,
drugs and medications) — e.g.
LD50, Draize test, skin irritancy,
carcinogenicity, neurotoxicity,
pyrogenicity, reproductive and
developmental toxicity.

Potential research topics:

*  The use of LD50 tests in
animal experiments.

* The use of the Draize test in
animal experiments.

+ The use of skin irritancy tests
in animal experiments.

+ The use of carcinogenicity
tests in animal experiments.

2. Behavioural studies
(manipulation of animals for
psychological purposes) - e.g.
causing animals to be addicted
to drugs, exposing animals to
stressors such as electric shocks
to assess reactions.

Potential research topics:

* The use of electric shocks in
behavioural studies.

+ The study of animals in
artificial environments.

+ The effect of isolation on
social animals.

+ The use of addiction tests in
animal experiments.

« The use of sleep deprivation
tests in animal experiments.

« The use of dietary
manipulation in animal
experiments.

*  The removal of animals
from the wild for animal
experimentation.

Doctors carry out a
haemorrhagic shock experiment
on white rats in a laboratory.

CHINA PHOTOS - Getty Images
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3. Genetic engineering of animals
(manipulation of animals
for the purpose of creating
genetic hybrids or variants)
- e.g. transgenics, cloning,
xenotransplantation.

Potential research topics:

+ The use of transgenics in
animal experiments.

+  The use of
xenotransplantation in animal
experiments.

+  The use of cloning in animal
experiments.

4. Biomedical tests (manipulation
of animals to improve human
health, e.g. to find cures for
cancer, Aids, heart disease,

TEACHER GUIDELINES Imil

blindness, deafness, paralysis)
— e.g. infecting animals with
diseases, disabling animals to
mimic impairment, surgeries on
animals.

Potential research topics:

* Infectious diseases in animal
experimentation.

« Cancer research in animal
experimentation.

+ Disability research in animal
experimentation.

+ The use of invasive
procedures in animal
experimentation (surgery,
transfusions, drawing blood).

NOTE: Students may be unable to access published examples of current animal experiments.
Many scientists, however, publish abstracts of their findings on the following website:

US National Library of Medicine, www.ncbi.nIm.nih.gov/pubmed

These abstracts in themselves give little evidence of the impact on animals and are not in lay
terms. Full texts are available in some cases but most come at a cost.

Internal assessment Achievement Standard 91602 Level 3.2 © NZQA. Adapted by Animals & Us with permission.
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Achievement Criteria

AS91602 (Biology 3.2): Integrate biological knowledge to develop an informed response to a socio-scientific issue.

ACHIEVEMENT

ACHIEVEMENT WITH MERIT

ACHIEVEMENT WITH EXCELLENCE

Integrate biological
knowledge to develop an
informed response to a
socio-scientific issue.

Integrate biological knowledge
to develop a reasoned informed
response to a socio-scientific issue.

Integrate biological knowledge to develop a
comprehensive informed response to a socio-
scientific issue.

Evidence/Judgements
for Achievement

Evidence/Judgements for Merit

Evidence/Judgements for Excellence

The student integrates

relevant biological

knowledge to develop

an informed response on

the issue of the ethics

and validity of using

animals in experiments by

describing:

« the biological concepts
and processes relating
to the issue

For example:

A reasonable and rational
balance should be sought
between upholding

the interests of people
and those of laboratory
animals.

+ one biological
and one social
implication (economic,
ethical, cultural or
environmental) of the
issue.

For example:

Almost all animals used
in animal experiments
are higher vertebrates
and possess the
neuroanatomical
mechanisms and
psychological capacities
necessary to experience
pain, fear and
psychological distress.

Animal-based toxicology
appears to be “frozen in
time, using and accepting
the same old animal
models again and again,
often without stringent
examination of their
validity”.

The student integrates relevant
biological knowledge to develop a
reasoned informed response on the
issue of the ethics and validity of using
animals in experiments by describing:

+ the biological concepts and
processes relating to the issue

+ one biological and one social
implication (economic, ethical,
cultural or environmental) of the
issue

+ two different opinions or viewpoints
about the issue (one for and one
against)

+ a personal position and one
proposed personal/societal action.

The personal position and proposed
personal/societal action are explained
by giving reasons, with supporting
evidence, on why these have been
chosen.

For example:

| oppose the use of animals in
experiments as an ethical and valid
way to predict results in humans as
described by ...

The physiological differences
between species, and even between
genders, renders experiment results
meaningless.

... explains that stress in laboratory
animals has also been studied
intensively, with results showing that
cardiovascular parameters, serum
concentrations and hormones in
laboratory animals are significantly
distorted.

| will write to NAEAC (National Animal
Ethics Advisory Committee) to ask
how New Zealand has meaningfully
committed to the three ‘R’s and what
alternatives have been developed to
replace ...

The student integrates relevant biological

knowledge to develop a comprehensive

informed response on the issue of the ethics

and validity of using animals in experiments by

describing:

« the biological concepts and processes relating
to the issue

+ one biological and one social implication
(economic, ethical, cultural or environmental)
of the issue

« two different opinions or viewpoints about the
issue (one for and one against)

+ a personal position and one proposed
personal/societal action.

The personal position and proposed personal/
societal action are explained by giving reasons,
with supporting evidence, on why these have
been chosen.

An analysis and evaluation of the biological
knowledge related to the issue is used to justify
a personal position and proposed personal/
societal action by one of:

+ comparing the significance of the biological
and/or social implications

+ considering the likely effectiveness of the
proposed personal/societal action

» commenting on the sources of biological
knowledge used by considering ideas such
as validity (date/currency, peer review status,
scientific acceptance) or bias (attitudes,
values, beliefs).

For example:

There are several viable alternatives to ... as
described in ... At this stage it is unknown if
New Zealand is utilising these alternatives. In

its annual report NAEAC states ... in regard to
alternatives to animal experiments. The likelihood
of gaining access to specific experiments carried
out in New Zealand is very low, as these details
are not made public. Since a large proportion of
animal experimentation is commercially based
the chances of corporations making changes
towards alternatives without either some kind

of internal change in philosophy or external
pressure is quite small.

Internal assessment Achievement Standard 91602 Level 3.2 © NZQA. Adapted by Animals & Us with permission.
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Supports internal assessment for Achievement Standard 91602
Integrate biological knowledge to develop an informed response to a socio-scientific issue -

Rats Have No Gall Bladder "

The validity and ethics of animal experimentation \

INTRODUCTION

Animal experimentation is a subject that has been vigorously debated in

society since the mid-1800s due to the pain and suffering experienced

by animals, and questions over ethics and the significance of many of the
experiments. Despite its long history this issue remains as contentious as
ever. Today, new technologies and developments in genetic engineering and
biomedicine demand the use of increasing numbers of animals. Experiments
where human and non-human animal genes are combined are not only
controversial, they create complex ethical dilemmas. Increasing numbers of
scientists are beginning to question whether the results from experiments on
animals are relevant or safe for humans.

STUDENT GUIDELINES In this resource, the focus will be on the socio-scientific debate surrounding
This assessment activity requires animal experimentation.

you to integrate biological

knowledge to prepare a report in CONDITIONS

response to the socio-scientific You will be assessed on the comprehensiveness of your response and on the
issue of the validity and ethics of extent to which you justify your response by analysing and evaluating relevant
animal experimentation. In your biological knowledge.

report you will present a personal
position and propose action(s) at
a personal and/or societal level.

You will work independently and have four weeks to complete the assessment.
Your teacher may provide you with extra resource material and/or suggest
relevant information sites or possible new directions for your research.
TEACHER NOTE: Select a time frame that suits you and your students, ensuring they have

enough time to complete the assessment. Specify milestone points to monitor progress and a
due date.

You will need to hand in your research notes and a reference list to show the
sources of your information.

TEACHER NOTE: Define a particular format for your students to collate their research notes
and reference list in (e.g. a research logbook or portfolio).

NOTE: This Animals & Us textbook contains information that argues against animal
experimentation. In order to seek differing opinions, you will need to widen your research
beyond the materials provided in this textbook.

A rat whose DNA has been
genetically modified so that its skin is
covered in wrinkles. It is used to test
anti-ageing cosmetics.

Photo taken from: COLORS no. 19/1997 Internal assessment Achievement Standard 91602 Level 3.2 © NZQA. Adapted by Animals & Us with permission.

13 /ISSUE 4 / ANIMALS IN SCIENCE



STUDENT INSTRUCTIONS

RATS HAVE NO GALL BLADDER BIOLOGY | UNIT STUDY 1 | PAGE 6/12

BACKGROUND INFORMATION

This unit looks at the socio-scientific topic of animal experimentation with particular emphasis on the ethics and validity
of animal experimentation. The main types of experiments conducted on animals include:

TOXICOLOGY

NOTE: Due to public pressure, technological advancements and
ethical concerns the LD50 and Draize tests are falling out of use.

Manipulation of animals to test household products
and/or cosmetics, drugs and medications — e.g. LD50,
Draize test, skin irritancy, carcinogenicity, neurotoxicity,
pyrogenicity, reproductive and developmental toxicity.
Potential research topics include:

« use of the LD50 test in animal experiments
« use of the Draize test in animal experiments
« use of skin irritancy tests in animal experiments

+ use of carcinogenicity tests in animal experiments.

BEHAVIOURAL STUDIES

Manipulation of animals for psychological purposes —
e.g. causing animals to be addicted to drugs, exposing
animals to stressors such as electric shocks to assess
reactions. Potential research topics include:

« use of electric shocks in behavioural studies

+ study of animals in artificial environments

- effect of isolation on social animals

+ use of addiction tests in animal experiments

+ use of sleep deprivation tests in animal experiments
+ use of dietary manipulation in animal experiments

» removal of animals from the wild for animal
experimentation.

AR . W . |
Rabbit subjected to skin
itancy t

MARTIN ROGERS - Getty Images

ra

Internal assessment Achievement Standard 91602 Level 3.2 © NZQA. Adapted by Animals & Us with permission.
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GENETIC ENGINEERING

Manipulation of animals for the purpose of creating
genetic hybrids or variants — e.g. transgenics, cloning,
xenotransplantation. Potential research topics include:

+ use of transgenics in animal experiments
+ use of xenotransplantation in animal experiments

+ use of cloning in animal experiments.

BIOMEDICAL TESTS

Manipulation of animals to improve human health, e.g.

to find cures for cancer, Aids, heart disease, blindness,

deafness, paralysis — e.g. infecting animals with diseases,

disabling animals to mimic impairment, surgeries on

animals. Potential research topics include:

« infectious diseases in animal experimentation

+ cancer research in animal experimentation

+ disability research in animal experimentation

+ use of invasive procedures in animal experimentation
(surgery, transfusions, drawing blood).

NOTE: If you wish to choose your own topic please present this to
your teacher for approval.




o
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BACKGROUND INFORMATION

Be sure to include information on the following areas in
your report.

ETHICS

Are ethics overshadowed by scientific demands for
advancement, in the case of animal experimentation?

What are the ethical objections to animal experimentation
(consider speciesism, principle of equality, status, moral
capacities, intellect, ability to communicate, sentience)?

What are animal ethics committees, and how do animal
ethics committees make their decisions about animal
experimentation? Are they effective?

Would you allow your companion animal to be
experimented on? Why/why not?

VALIDITY

What criteria do you think would justify animal
experimentation (e.g. only if it saves human lives or to
increase production)?

How valid do you think animal experiments are? Do
the anatomical, physiological and genetic differences
between human and non-human animals affect the
validity of the results of animal experiments (i.e. can we
extrapolate test results from mice to men)?

ALTERNATIVES

In your opinion, is enough effort being put into finding
alternatives to animal experimentation?

Why aren’t alternatives used more often?

What role do the government and business sectors play
in preventing alternatives from being used?

PAIN AND SUFFERING

How much pain and suffering is involved in animal
experimentation? Is this pain necessary to the results of
the experiment? Can it be justified?

NOTE: It will help your research process if you pose a set of

questions on each of the key areas for consideration: ethics, validity,
alternatives, and pain and suffering.

Internal assessment Achievement Standard 91602 Level 3.2 © NZQA. Adapted by Animals & Us with permission.
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EXTENDED WRITTEN TEXTS

Books (non-fiction)

« Greek, Jean Swingle and Greek, C.
Ray (2000). Sacred Cows and Golden
Geese: The Human Cost of Experiments
on Animals. pp. 133-139 (validity),
pp. 140-151 (alternatives)

+ Khnight, A. (2011). The Costs and
Benefits of Animal Experiments.
pp.158-171

+ Regan, Tom (1994). ‘lll-gotten gains’.
The Great Ape Project. pp. 120-125

SHORT WRITTEN TEXTS

Journal
+ Phillips, M.T. (1993). ‘Savages, Drunks,
and Lab Animals: The Researcher’s

Perception of Pain’. Society & Animals
Vol. 1:1, p. 194

Newspapers

+ Chug, Kiran (2011). ‘Animal death toll
ends cloning trials’. The Dominion Post.
p. 209

+ Gibson, Eloise (2010). ‘GM Mutant cows
die in trial’. New Zealand Herald. p. 211

+ NZPA (2003). ‘Animal testing body seeks
rigid record keeping’. New Zealand
Herald. p. 213

+ Woulfe, Catherine (2008). ‘Headless
chickens put to the test’. Sunday Star
Times. p. 214

Magazines

+ Bone, Alistair (2002). ‘Pain Factor: How
much do animals suffer in this country in
the name of science?’ Listener. p. 205

» Graham-Rowe, D. (2009). ‘Could lab rats
be replaced by a lung on a chip?’ New
Scientist Vol. 202: 2712. p. 209

+ Lyon, Z.M. (2007). ‘Human skin to
replace animal tests’. New Scientist Vol.
195: 2614. p. 210

Statistics
+ Graphs and notes. p. 215

ONLINE RESOURCES

Books

+ Amey, Catherine (2008). Clean, Green,
and Cruelty Free? The True Story of
Animals in New Zealand. Rebel Press,
Auckland. www.nzchas.canterbury.
ac.nz/Clean, green cruelty free April
2008.pdf

Journal Article

+ Knight, Andrew (2007). Systematic
reviews of animal experiments
demonstrate poor human clinical and
toxicological utility. Altern Lab Admin.
altweb.jhsph.edu/wc6/paper125.pdf

Reports

Anderegg, C., Archibald, K., Bailey, J.,
Cohen, M.J., Kaufman, S.R., & Pippin,
J.J. (20086). A Critical Look at Animal
Experimentation. Medical Research
Modernization Committee.
www.safermedicines.org/resources/
index.shtml

Bourke, D. & Eden, M. (2003).

Lifting the veil of secrecy on live

animal experiments. Alliance Against
Vivisection. www.animalsandus.org.nz/
animals_in_science.html

Animal Welfare Directorate. Animal use
statistics. Ministry of Agriculture and
Forestry www.biosecurity.govt.nz/regs/
animal-welfare/pubs/animals-used-in-
research (click on Animal Use Statistics
— Guidance for Completing Statistical
Returns, under the heading ‘Animal

Manipulation Statistics’ at the bottom of

the page)

Lecture

Dr Ray Greek
www.afma-curedisease.org/video.html

WEBSITE LINKS

American Anti-Vivisection Society
www.aavs.org

Americans For Medical Advancement
www.curedisease.com

Andrew Knight, Bioethicist
www.andrewknight.info/index.html
Animal Aid www.animalaid.org.uk/

BUAV The Campaign To End All Animal
Experiments www.buav.org

Center for Alternatives to Animal Testing

(CAAT) caat.jhsph.edu/

Centre for Animals and Social Justice
www.casj.org.uk/

GE-Free NZ www.gefree.org.nz/
InterNICHE www.interniche.org/about.
html

Johns Hopkins University Bloomberg
School of Public Health: Alternatives to
Animal Testing altweb.jhsph.edu/

SAFE Inc www.safe.org.nz/
safeshopper.org.nz/

Soil and Health Association/Organic NZ

www.organicnz.org/
The Green Party www.greens.org.nz/ge

The Tom Regan Animal Rights Archive
www.lib.ncsu.edu/animalrights/

Uncaged www.uncaged.co.uk/

VISUAL AND ORAL TEXTS

Documentaries

« Safer Medicines Trust
Animals in Science DVD

» Wasted Lives
Animals in Science DVD

Undercover footage

+ BUAV TV: The Ugly Truth (animal testing
at Wickham Labs)
Animals in Science DVD

+ BUAV TV: Primate Testing
www.youtube.com/
watch?v=Sgkgwfahfiw&feature=related

INTRODUCTORY BIBLIOGRAPHY

* Recommended reading. p. 222

NOTE: Page numbers refer to Animals in Science

Internal assessment Achievement Standard 91602 Level 3.2 © NZQA. Adapted by Animals & Us with permission.
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TASK 1

Select a Research Topic

A socio-scientific issue is one on which people hold
different opinions or viewpoints. The issue will have both
biological and social implications. Social implications may
be economic, ethical, cultural or environmental.

After examining the suggested readings provided, choose
a research topic on which to base your report.

Follow the steps described in Tasks 1-3 to produce a
report (including references) on the validity and ethics
of animal experimentation. Your final position could be
presented during a debate to Year 13 students who do
not study biology or delivered at a public meeting called

TASK 2

Conduct your Research

Research the issue of the validity and ethics of animal
experimentation with a particular focus on your chosen
research topic.

Select and organise relevant biological knowledge that
can be used to develop an informed response to this
issue.

Keep a record of your research in a logbook. Include a
reference list. Your research logbook must be handed in
with your completed presentation, as it is used to assess
how you have processed and integrated the biological
knowledge you have gathered during your research.

to discuss this issue. Keep a logbook documenting your

research. Include references.

A sample research log is provided on pages 19-20.

Check out the suggested reading on page 16,
online resources on pages 226-231 and introductory
bibliography on pages 222-225.

Tips to refine and
define your research
topic

Write a short summary that:

+ briefly states the research topic you
have chosen

+ states why the research topic is a
socio-scientific issue

+ identifies some initial key research
questions

+ lists some suitable resources that
could be used.

Tips for researching
and collecting
information

Sources could include books,
newspaper articles, journal articles,
TV programmes, videos, websites,
interviews, etc.

Filter out the:

+ scientific, biological, social,
economic, ethical and
environmental viewpoints that relate
to your research topic

+ background of your research topic
—e.g. how it emerged as a socio-
scientific issue

+ range of differing opinions relating
to the research topic.

Tips for
processing your
information

Processing will involve:

+ sorting out and summarising
relevant information and evidence

« listing key points and relevant
arguments from your information
and evidence.

After processing your information,
you may realise that it is incomplete,
and that you need to carry out further
research.

Organise your research

Collate your notes and copies of
research material into a clearfile folder
or portfolio.

Highlight and tag key ideas

Go through the research material and
use colour highlighters, stickies and/
or annotations to draw attention to
the key points. This will help you to
quickly access the main ideas from
your research material when you
come to write your report.

Produce a reference list

Create a reference list that includes
all the sources of information you
are likely to use in your speech or
presentation.

Internal assessment Achievement Standard 91602 Level 3.2 © NZQA. Adapted by Animals & Us with permission.
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TASK 3

Create your Report, Speech or Presentation
Using your research as a basis, create your report, speech or presentation.

Presentation

Choose a format for your presentation from the list below. 2. Use the biological knowledge you have gathered to

Make sure that the format you use allows you to complete present your personal position and proposed action(s)
a comprehensive, informed response: by yourself and/or society on the use of animal

- written report experiments in New Zealand.

- speech 3. Give reasons (with supporting evidence) to explain

. PowerPoint presentation (including supporting why you chose this position and proposed action(s).

information) 4. Analyse and evaluate the biological knowledge related
to the issue to justify your position and proposed

* seminar i
action(s) by:
* video. . S . .
(@) comparing the significance of the biological and
In your report, speech or presentation: social implications of the issue
1. Outline relevant biological knowledge such as: (b) considering the likely effectiveness of your and/or
(a) biological concepts and processes on the ethics society’s proposed action(s)
and validity of animal experiments (e.g. the (c) commenting on your sources and information by
suffering of animals during animal experiments) considering ideas such as:
(b) biological implications (e.g. the effects of animal - validity (date/currency, peer review status,
experiments on the human population) and social scientific acceptance)

implications (e.g. the ethical debate in regard to

+ bias (attitudes, values, beliefs) — i.e. weighing
animal experimentation)

up how science ideas are used by different
(c) different opinions or viewpoints that people have groups.

about animal experimentation (consider how bias
may influence these opinions on both sides of the
argument).

Hand in your written report, speech or presentation along
with your research logbook.

1]
o
o)
&
c
2
©
O]

Internal assessment Achievement Standard 91602 Level 3.2 © NZQA. Adapted by Animals & Us with permission.
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RATS HAVE NO GALL BLADDER BIOLOGY | UNIT STUDY 1 | PAGE

Research Topic: Use of LD50 animal experiments

Student Name:

QUESTIONS = | Why are some people ethically What happens to rodents used Are the LD50 experiments always able to be What are the alternatives to using
opposed to using animals in LD50 experiments? extrapolated to humans? rodents in LD50 experiments?
in research such as LD50
SOURCES experiments?
Animal Liberation | “We have seen that experimenters reveal | “The most widely known acute “Toxicologists have known for a long time that
by Peter Singer a bias in favor of their own species toxicity test is the LD50. LD50 extrapolation from one species to another is a
whenever they carry out experiments stands for ‘lethal dose 50 percent’: | highly risky venture. The most notorious drug
on nonhumans for purposes that they the amount of the substance to have caused unexpected harm to humans
would not think justified them in using that will kill half of the animals in is thalidomide — which was extensively tested
human beings, even brain-damaged the study. To find that dose level, on animals before it was released. Even after
ones. This principle gives us a guide sample groups of animals are thalidomide was suspected of causing deformities
toward an answer to our question. poisoned. Normally, before the in humans, laboratory tests on pregnant dogs,
Since a speciesist bias, like a racist bias, | point at which half of them die is cats, rats, monkeys, hamsters, and chickens
is unjustifiable, an experiment cannot reached, the animals are all very ill all failed to produce deformities ... As well as
be justifiable unless the experiment and in obvious distress. In the case | exposing people to harm, testing on animals may
is so important that the use of a of fairly harmless substances it is lead us to miss out on valuable products that are
brain-damaged human would also be still considered good procedure to dangerous to animals but not to human beings.
justifiable.” p. 85 find the concentration that will make | Insulin can produce deformities in infant rabbits
half the animals dlie; consequently and mice, but not in humans. Morphine, which
enormous quantities have to be is calming to human beings, causes mice to go
force-fed to the animals, and death | into drug frenzies. And as another toxicologist has
may be caused merely by the large | said: ‘If penicillin had been judged by its toxicity
volume or high concentration given | on guinea pigs, it might never have been used on
to the animals.” pp 53-54 man.”” p. 57
Sacred Cows and “Those who say we test on animals to “Rats always breathe through the nose. Because “We would conduct experiments on human
Golden Geese avoid testing on people are wrong. Once some chemicals are absorbed in the nose, cells and human tissues, examine and
by Jean Swingle animal studies are complete, all new some are filtered. So rats get a different mix of document humans at autopsy, tally and

Greek and C. Ray
Greek

medications are evaluated on humans.

The first people to take a new substance

are being experimented on as surely
as if they were guinea pigs locked in a
laboratory.

Open up arat, a dog, a pig, and
a human, and you will find much the

same terrain but with differences. These
visible differences have an impact when
it comes to assimilating drugs. Consider

the most commonly used species in
toxicology research, the rat. Rats have
no gall bladder. They excrete bile very
effectively. Many drugs are excreted

via bile so this affects the half-life of the

drug. Drugs bind to rat plasma much
less efficiently.” p. 59

substances entering their systems. Also they are
nocturnal. Their gut flora are in a different location.
Their skin has different absorptive properties than
that of humans. Any one of these discrepancies
will alter drug metabolism. And these are only
differences on a gross level.” p. 59

analyze the results of human epidemiology
studies, more carefully observe humans in the
clinical setting and spread the word among
humans on preventative measures. It is human
health that is at risk and human wellness that
is our objective. Is it not reasonable to observe
the species that needs curing directly?

Everyone agrees that epidemiology
makes sense. Same with autopsy. Few
intelligent people argue that a clinical condition
documented in an actual human never
happened. Genetic, in vitro, and high tech
developments may be inscrutable to the
average person. But few question whether it is
prudent to study the composition of the very
cells and genes that are inflicting or skirting
human disease.” pp. 99-100

Internal assessment Achievement Standard 91602 Level 3.2 © NZQA. Adapted by Animals & Us with permission.
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QUESTIONS > Why are some people ethically opposed | What happens to rodents used in | Are the LD50 experiments always What are the alternatives to using
to using animals in research such as LD50 experiments? able to be extrapolated to humans? rodents in LD50 experiments?
LD50 experiments?
SOURCES \/
The Costs and “It is the opinion of various philosophers “... animal experimentation is unreliably “During pharmaceutical development
Benefits of Animal (e.g. Singer 1990, Busche 2008) that a - and frequently poorly — predictive or toxicity assessment, qualities
Experiments reasonable and rational balance should be of human outcomes, and consumes such as absorption, distribution, in
By Andrew Knight sought between upholding the interests of enormous financial resources and human | vivo concentrations in various body
people and those of laboratory animals. expertise, which are then unavailable to compartments, organ systems affected,
This requires balanced consideration of the other research fields. Those potentially toxicity, efficacy, clearance, and metabolic
interests of both groups: primarily, the human affected include patients, consumers, fate can be predicted to varying degrees
interests in obtaining benefits such as new and scientists. The moral implications are though physico-chemical evaluation,
clinical interventions and the identification profound when consumers suffer serious chemical grouping with interpolation
of toxins, and the interests of animals toxic reactions to products assessed as or extrapolation of properties, and
in avoiding harms such as involuntary safe in animal studies (Chapter 5) ...” computerised modelling, including the use
confinement, social disruption, various forms pp. 185-186 of structure-activity relationships and expert
of suffering, and death.” p. 180 systems.

A variety of tissue cultures are available,
including immortalised cell lines, embryonic
and adult stem cells, and organotypic
cultures. In vitro assays using bacterial,
yeasts, protozoal, mammalian, or human cell
cultures can predict a wide range of toxic
and other endpoints.” p. 184

‘A Critical “The lethal dose 50 (LD50) test — “Because of difficulties extrapolating “In vitro tests have been validated to replace
Look at Animal which determines how much of a the results to humans, the [LD50] test the LD50 test, which was deleted from
Experimentation’ drug, chemical or household product | is highly unreliable. Also, since such the test guidelines of the Organisation for
Medical Research is needed to kill 50% of a group of variables as an animal’s age, sex, weight | Economic Cooperation and Development
Modernization test animals - requires 60 to 100 and strain can have a substantial effect (OECD) in 2002.” pp. 6-7

Committee. pp. 1-22. animals (usually rats and mice), most | on the results, laboratories often obtain

www.mrmemed.org of whom endure great suffering.” p. 6 | widely disparate data with the same test

substances.” p. 6

NOTE: This example focuses on an experiment that has fallen out of use. When selecting a topic ensure your research is based on current experiments.

Internal assessment Achievement Standard 91602 Level 3.2 © NZQA. Adapted by Animals & Us with permission.
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BIOLOGY UNIT OF STUDY 2

M YEAR12 M NCEA AS91153 M LEVEL 2.1 M DURATION 2-3 weeks

Supports internal assessment for Achievement Standard 91153
Carry out a practical investigation in a biology context, with supervision

A LESSON IN COGNITIVE ETHOLOGY

Do Animals Play Fair?

A non-invasive behavioural study

CONTEXT/SETTING

Students are expected to carry out an investigation of life processes, in this
instance cognitive ethology (the broad biological study of cognitive processes).
Well-known cognitive ethologists include Dr Jane Goodall (chimpanzees) and
Dian Fossey (gorillas). This investigation will look at reciprocal play patterns
and behaviours in dogs, kea or kaka. The investigation will discuss how
reciprocal play processes illustrate a survival advantage. There is an extension
exercise on how this survival advantage can lead to moral development in
animals.

Students will need to have had considerable practice at developing
investigations. In regard to developing their investigation and collecting

TEACHER GUIDELINES data they will need to know how to plan, carry out, process and interpret
The following guidelines are data. In regard to writing their report they will need to know how to develop
supplied to enable teachers to a conclusion, discuss biological concepts and processes relating to the
carry out valid and consistent investigation (i.e. what the investigation showed about the concept or
assessment using this internal process), and evaluate the investigation.

assessment resource. These
teacher guidelines do not need to
be submitted for moderation.

This investigation involves the assessment of a pattern or relationship (EN 5).

SUPERVISION: Parts 1, 2 and 3 all provide opportunities for the teacher and student to
discuss and clarify the student’s ideas about the investigation (EN 6). Supervision can be
written or verbal, and can occur at checkpoints or milestones when the work in progress is
handed in or it could occur through general discussion with the class and with individuals.

It is expected that students will work through the complete investigation
process and will have the opportunity to make changes to their initial method
as they carry out the investigation (EN 4).

CONDITIONS

This is a practical activity that will be carried out both in the field and in the
laboratory. Students will need approximately two hours to plan, trial and
develop a method for their investigation. Students will need approximately
three hours to collect primary data and a further two to three hours to
process the data and write a report (although this will depend on the type of
animal studied and location of the investigation).

This assessment activity is to be carried out in three parts that lead to the
production of an investigative report.

The specific conditions (equipment and materials required) are stated on the
student instruction sheet.

Internal assessment Achievement Standard 91153 Level 2.1 © NZQA. Adapted by Animals & Us with permission.
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RESOURCE REQUIREMENTS
Equipment and materials required:
* Video camera

+ Videotape

+ Tripod

* Movie software (Movie Maker for
PC or iMovie for Mac)

+ Cell phone (with video)
+ Computer

+ Access to animals (dogs, kea,
kaka) at play (dog park, animal

shelter, ski field, national park, etc).

ADDITIONAL INFORMATION

Health and safety procedures and compliance with the Animal Welfare Act
1999 must be adhered to (EN 2).

During the teaching and learning of the investigation procedures related to
Year 12 Biology, examples of Achieved, Achieved with Merit and Achieved with
Excellence reports should be gathered and annotated to highlight evidence
that meets the standard. The annotations should be developed though
consultation with other Year 12 biology teachers and the reports kept for future
reference.

To gain merit and excellence, students need to discuss and evaluate

the investigation. In the discussion they need to show understanding and
recognition of key play-soliciting and anti-social behaviours. They need to
show understanding by discussing how and why these behaviours occur and
how they ensured that the method they used was valid and reliable - i.e. how
sources of errors were minimised and limitations overcome, how bias (the lack
of objectivity when carrying out the investigation) was removed and how they
know they gathered sufficient data (EN 9).

Internal assessment Achievement Standard 91153 Level 2.1 © NZQA. Adapted by Animals & Us with permission.
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THE INVESTIGATION

PART ONE
Develop a Plan/Method

The student is provided with a Planning Sheet (p. 29) and will work
independently or in pairs to complete this.

The student should be given the opportunity to conduct trials to develop their
method, and to establish the sample selection for pattern seeking. A record of
this trialling needs to be outlined on the Planning Sheet or in the final report.

The student uses the Planning Sheet and trial results to write a detailed, step-
by-step method. The Planning Sheet (or other check sheets) may be used to
self-evaluate whether the method is workable.

PART TWO
Collect and Record Data

The student follows their written method as they proceed to collect their own
data. The method may be modified, but these modifications must be recorded
in their final report and indicated to the assessor. The student must process
the data collected in a form that shows a pattern or trend or the absence of
either. This may be achieved by averaging, using a table or using a graph.

PART THREE
Present a Report

The student, working independently, presents the report of the investigation
following the directions/format given in the student instructions.

Internal assessment Achievement Standard 91153 Level 2.1 © NZQA. Adapted by Animals & Us with permission.
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GUIDE TO NON-INVASIVE
ANIMAL STUDIES

This behavioural study unit looks
at animal play in both domestic
and wild animals. The beauty

of this particular unit of study is
that all we need to do is observe
the animals in as unobtrusive

a manner as possible. In fact,
the more ‘invisible’ we are, the
more likely the animals will relax
and behave in a natural manner.
Domestic dogs are familiar with
the presence of humans and

as a consequence are usually
natural, comfortable and at ease
playing around us.

The purpose of including this
lesson on animal behaviour is
to illustrate that it is possible
to investigate, study and, as

a consequence, learn about
animals in a non-invasive way.
Wild kea and kaka might be

a little more shy and difficult
to get close to (although kea
are famous for their cheeky
antics!). To learn more about
the importance of minimising
or even eliminating human
intrusions when studying animal
behaviour, see the extracts
from Marc Bekoff’s book The
Emotional Lives of Animals on
pages 103-119 of Animals in
Science.

23 /1SSUE 4 / ANIMALS IN SCIENCE




ol |

o-:o. TEACHER GUIDELINES
A

DO ANIMALS PLAY FAIR? BIOLOGY | UNIT STUDY 2 | PAGE 4/14

Achievement Criteria

AS91153 (Biology 2.1): Carry out a practical investigation in a biology context, with supervision.

ACHIEVEMENT

ACHIEVEMENT WITH MERIT

ACHIEVEMENT WITH
EXCELLENCE

Carry out a practical investigation in a
biology context, with supervision.

The report shows the development
and carrying out of an investigation.

Carry out an in-depth practical
investigation in a biology context,
with supervision.

The report shows the development
and carrying out of a quality
investigation.

Carry out a comprehensive practical
investigation in a biology context,
with supervision.

The report shows the development,
carrying out and evaluation of a
quality investigation.

The report includes:

+ Purpose of the investigation
(explicit) describing how
reciprocal play processes
illustrate a survival advantage.

* A method that includes a
description of the range of data to
be collected for each animal, how
samples and sample size will be
decided and how other variables
will be measured.

+ Collecting, recording and
processing of data relevant to
the purpose:

- construction of an ethogram

- data processed in a way that
allows a trend or pattern to be
determined.

Reporting on the findings

+ Conclusion reached based on the
processed data in relation to the
purpose of the investigation.

The report includes:

+ Purpose of the investigation
(explicit) describing how
reciprocal play processes
illustrate a survival advantage.

A method that includes a
description and explanation of a
valid range of data to be collected
for each animal, how samples
and sample size will be decided
and how other variables will be
measured.

+ Collecting, recording and
processing of data to enable
a trend or pattern to be
determined:

- construction of an ethogram

- data processed in a way that
allows a trend or pattern to be
determined and interpreted

- accurate calculation of results
in a table, graph or calculation
of averages.

Reporting on the findings

+ Valid conclusion reached based on
the processed data in relation to
the purpose of the investigation.

+ Discussion uses knowledge of
play processes and behaviours to
explain the trend or pattern in the
results.

As for Achievement with Merit.

+ Evalution of the investigation
by justification of the conclusion
in terms of the method used by
considering EITHER the reliability of
the data OR the validity of method.
For example, sufficient data,
appropriate range of IV, appropriate
processing using ethograms and
graphs, minimisation or removal of
sources of errors, limitations, bias.

Internal assessment Achievement Standard 91153 Level 2.1 © NZQA. Adapted by Animals & Us with permission.
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M YEAR12 M NCEA AS91153 M LEVEL 2.1 M DURATION 2-3 weeks

Supports internal assessment for Achievement Standard 91153
Carry out a practical investigation in a biology context, with supervision

A LESSON IN COGNITIVE ETHOLOGY

STUDENT INSTRUCTIONS

Do Animals Play Fair?

A non-invasive behavioural study

o
|

STUDENT INSTRUCTIONS

In this assessment you will

The assessment has three parts plus an optional extension exercise:

PART ONE: Develop a Plan/Method
PART TWO: Collect and Record Data
PART THREE: Present a Report
EXTENSION EXERCISE (optional)

PART ONE
Develop a Plan/Method

Use the information in this section (Part One: Develop a Plan/Method) to help
you fill in the planning sheet provided (see page 29).

Before you start planning, take a look at some of the suggested reading texts
on page 33. Reading through these extracts will assist the planning of your

carry out an investigation of investigation.
life processes, in this instance
cognitive ethology (the broad
biological study of cognitive
processes). Famous cognitive
ethologists include Dr Jane
Goodall (chimpanzees) and

Dian Fossey (gorillas). This
investigation will look at
reciprocal play patterns and
behaviours in dogs, kea or kaka.
The investigation will discuss
how reciprocal play processes
illustrate a survival advantage.
There is an extension exercise

on how this survival advantage
can lead to moral development in
animals.

You will develop a method;
collect, process and interpret
information; and present a report
on play behaviour in animals.

Internal assessment Achievement Standard 91153 Level 2.1 © NZQA. Adapted by Animals & Us with permission.
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1. Purpose of investigation - Do animals play fair?

You are to develop and carry out an investigation into life processes that explains how and why reciprocal play behaviour
is a valuable survival adaptation. As an extension exercise you may also consider how this type of play behaviour leads

to moral decision making and development in animals.

In this investigation you will explore play behaviour in dogs, kea or kaka. You will learn how to collect and analyse

behavioural data from animals engaged in play.

1. (a) Preparation of investigation question

(purpose of investigation)

Some examples of testable questions that you could

research include, but are not limited to:

» Which behaviours are used most consistently to solicit
play?

+ Do animals that engage in high rates of offensive play
behaviour (e.g. chasing, forcing partner down) initiate
play with more or less frequency than those that play
without (or with fewer) offensive behaviours?

+ Do animals show a preference in their play partner?

Is there a temporal pattern underlying any of the play
behaviours? For example, do ‘play bows’ in dogs
always occur at the beginning of play interactions or are
they distributed throughout the play bout?

» What proportion of bites are immediately followed by a
‘play bow’ in dogs?

+ Do kea primarily ‘play’ in groups or in pairs?

+ Does play attract others?

» What proportion of play bouts leads to episodes of play
fighting in kea?

* Does the variety of the displayed play repertoire
increase significantly with bout length (e.g. the
longer the play bout, the greater the variety of play
behaviours)?

» What proportion of play interactions in kea begins with
a hopping approach or head cock?

Use different combinations of the following contrasting
features to form your question for the investigation: male/
female, larger/smaller, younger/older. For example:

» Do females or males self-handicap more regularly?

» Do females initiate play more regularly with larger or
smaller animals?

» Do younger animals show higher rates of aggressive
behaviour in comparison with older animals?

» Do smaller dogs solicit play more frequently than larger
dogs?

There are many more potential questions that you could
investigate. Have a look at the suggested reading if you
are stuck for ideas.

It is usual scientific practice to make initial observations
before forming hypotheses. From the observations you
will develop tentative answers to questions (hypotheses),
which will enable you to make predictions. Testing your
predictions gathers results that either support or oppose
your hypothesis. Testing predictions also gathers new
observations that can be developed into new hypotheses
for future research.

Internal assessment Achievement Standard 91153 Level 2.1 © NZQA. Adapted by Animals & Us with permission.
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2. Data collection for pattern seeking

Pattern seeking involves observing
and recording natural events, or

carrying out experiments where the
variables can’t easily be controlled.

In pattern seeking, it is important
to note and record variables. The
investigator needs to try to identify
patterns that result from these
variables.

Once a pattern has been observed
this may lead to other investigations
in an effort to try to explain why a
particular pattern occurs, and to a
classifying and identifying system.
Source: www.tki.org.nz/r/science/science_is/teach-
ing_science/types_investigation_e.php

2. (a) What/who are you going to
observe?

The next stage of the investigation
involves deciding what type of
animal you intend to investigate:

- DOGS

+ KEA

+ KAKA.

2. [b) How/where will the
observations occur?

Record the location where you
intend to film your chosen animals

playing.

Some suggestions include, but are
not limited to:

+ Dog park (dogs)

» Dog shelter (dogs)

+ Boarding kennel (dogs)
+ Beach (dogs)

» Your home/farm (dogs)
+ Arthur’s Pass (kea)

+ Ski field car park (kea)

+ Wildlife sanctuaries (Zealandia,
Pukaha Mt Bruce, Little Barrier
Island, Kapiti Island) (kaka)

+ Some national parks (kea, kaka).

Also record if you will use different
locations or make return visits to the
same location over the course of
your investigation.

2. [c) How many observations
will you need to take to get
reliable data?

A play bout that only lasts for

a couple of minutes contains a
surprising amount of information
when viewed frame by frame. Aim
to record as many play bouts as
practical within the time constraints.
NOTE: If you spend more than three hours
filming and fail to get any usable footage,

you can resort to using the footage on the
DVD provided with this resource.

3. Other factors that could influence the investigation

A range of factors can influence play behaviour. For instance, some ethologists
suggest that play happens more often at certain times of the day. You can
control this factor by scheduling your filming for the same time each day.
Another factor that you need to take into account is the mitigating factor

of human presence. Some subject animals may behave differently in the
presence of people or become fixated on people. On occasion, animals

react to subtle cues given by people. One author controlled this variable by
blindfolding the humans, but this may be inappropriate for your investigation.
For your study you can control human influence by politely asking people to

ignore the animals you are filming.

4. How will you ensure that your results are reliable?

When more than one person is analysing the film footage, it is a good idea

to test observer agreement. Watching the same footage without the other
observer(s) present and filling in the results sheet achieves this. Comparing the
two results following the observation will generate observer agreement.

Internal assessment Achievement Standard 91153 Level 2.1 © NZQA. Adapted by Animals & Us with permission.
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5. Extraneous notes from
your trials

Be sure to make a note of any
extraneous results from your trials to
include in your report.

Extraneous results are those
unexpected or unrelated results that
have occurred but fall outside the
scope of your investigation.

NOTE: Extraneous results are only worth

mentioning if they in some way interfered
with your investigation.

6. Method

Develop a method to investigate
reciprocal play behaviour in dogs,
kea or kaka.

Your method should state:

+ the purpose of your investigation
(an explicit testable question,
prediction or hypothesis, or an
aim) in relation to reciprocal play
behaviour

- the range of data to be collected
(which animals, and specific
information about the individual
animals — i.e. species, sex, age,
size, etc)

* how the data will be collected for
each animal (or play bout)

+ how animals will be chosen and
the number of play bouts decided
upon

» how other variables and factors
that could have a significant
impact on the investigation will
be measured or observed (i.e.
interference from people or other
factors)

 the equipment needed

* how the results will be checked to
see if they are accurate, valid and
reliable.

You may have to trial aspects of
this initial method to ensure that it is
workable.

Internal assessment Achievement Standard 91153 Level 2.1 © NZQA. Adapted by Animals & Us with permission.
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Write up a step-by-step method
that someone else could follow.
Check that your method includes
all the information listed in the bullet
points above and that it provides
data or information relevant to your
hypothesis.

This investigation will require you to
record instances of play on video
and analyse the footage frame by
frame. Have a look at Bekoff, Play
Signals as Punctuation and Diamond
and Bond, Kea, Bird of Paradox and
Social Play in Kaka in the suggested
reading on page 33 for examples of
methods using the filming of play
behaviour.

You will need to construct an
ethogram before you start analysing
the film footage. An ethogram is a
list of behaviours with corresponding
descriptions. Examples of ethograms
for dogs and kea are given below (on
pages 31-32) for you to model your
own ethogram on.

It is also useful to construct a results
table for simplified collection and
analysis of film footage data. An
example of a results table is also
given (on page 30).
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DO ANIMALS PLAY FAIR? - PLANNING SHEET

Student name:

1. Purpose of investigation (this may be an aim or a 4. How will you ensure that your results are reliable?
testable question, prediction or hypothesis)

5. Extraneous notes from your trials
2. Pattern seeking

(@) What/who are you going to observe?

6. Method (this may become your final method that you

(b) How/where will the observations occur? will use for your report)

(c) How many observations will you need to take to get
reliable data?

7. Changes made to method

3. Other factors that could influence the investigation
that you intend to take into account.

Describe how this will be done.

Now use the information on your planning sheet to write a detailed
step-by-step method that you intend to carry out over the course of
your investigation.

Internal assessment Achievement Standard 91153 Level 2.1 © NZQA. Adapted by Animals & Us with permission.
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PART TWO
Collect and Record Data

1. Carry out your investigation, recording any changes
that you make to your initial method developed in Part
One.

2. Record data and observations relevant to your
investigation in an appropriate way.

« Construct an ethogram using the data gathered on the
animal you have chosen to investigate. Examples of
ethograms are provided (on pages 31-32).

3. Process your data to produce results that can be
compared directly with each other —i.e. to enable a trend
or pattern (or absence) to be determined.

» Follow your method to collect data and record the
results in a table or another appropriate way. A sample
results table can be found below.

4. Graph the processed data in a way that allows you to
interpret the trend in the data.

+ This will usually involve some calculations (e.g.
averages) and/or a graph. Look at the table below for
an example of how to do this.

+ Remember to record any changes to your method as
you go. Changes or modifications will often enhance
your scientific method and results.

+ Record any action or alteration that you carried out to
make sure that your method was valid and produced
reliable, accurate results (this information could be used
in your evaluation).

Sample Results Table

Results Table for Kea Behaviour Experiment

Behaviour
Time BA HC WF FP HA HP JPBL MO M S5 RO TS CH TW HU AP W CR JF JC SD WH AL FL VO WH
0.02 X
0.03 X
0.04] X
0.12 X
0.13 X X
025 X
0.26| X
035 X
036 X X

042 X
045 X
051 X
053 X X
0.56 X
1.05 X
1.06 X
1.08
LIl X
115 X X
117 X
1.23 X
1.24 X
1.25 X X
1.26 X
1.27 X
1.29 X
1.31
1.32
1.33

Total |4l ] ] o] 2] 4] 2 of 4] o] ] of of of uf ol of ul ] 4] of of of of s| o

x

Internal assessment Achievement Standard 91153 Level 2.1 © NZQA. Adapted by Animals & Us with permission.
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ETHOGRAM FOR DOGS

ETHOGRAMS - Example

DO ANIMALS PLAY FAIR? BIOLOGY | UNIT STUDY 2 | PAGE 11/14

Behaviour Code Description

Bow B Crouching on forelegs and elevating hind legs

Exaggerated approach EA Approaching in a ‘loose bouncy’ gait at a speed greater than observed
during normal walking; the shoulders and head are frequently moved from
side to side

Approach/withdrawal A/W Approaching then withdrawing

General movements GM Includes movements of the head and eyes, such as head tossing and eye
rolling, and also body movements such as shoulder swaying

Face pawing FP Extension of one of the forelimbs towards the face of the other animal

Leap-Leap LL Two high-amplitude leaps in which the forelimbs are lifted off the ground and
hit the ground simultaneously

Barking Bk Barking directed at the play partner

Chin rest CR Resting chin on play partner

Face lick FL Licking directed at the face

Inguinal response IR Remaining passive during groin contact and genital investigation by play
partner

Standing over SO One individual places their forepaws on the shoulder or back of another
animal and incompletely or fully extends the forelegs

Rolling over RO Rolling over on the back and exposing abdomen

General-body bite GB Biting directed at the body

Leap L One leap in which both the forelimbs are lifted off the ground and hit the
ground simultaneously

Tail wag TW Wagging tail

Approach A Dog moves nearer to play partner

Tail-wag approach TWA | Wagging tail while approaching play partner

Head shake HSh Shaking head from side to side

Hip slam HS Shoving hips into the body of the play partner

Scruff-bite intension SBI Incomplete biting directed at the back of the neck

Scruff bite SB Biting directed at the back of the neck

Face-bite intension FBI Incomplete biting attempt directed at the face

Face bite FB Biting directed at the face

Mouthing M Chewing or gentle biting without closing the mouth tightly

Stalking ST One animal slowly circles their play partner and then slowly, stealthily
approaches

Chasing CH One animal pursuing the other with the apparent intent to catch

Face bump FBp Charging and pushing face into play partner

Internal assessment Achievement Standard 91153 Level 2.1 © NZQA. Adapted by Animals & Us with permission.
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ETHOGRAM FOR KEA

Behaviour Code Description

Bite attempt BA Using the bill to grab some part of another individual

Head cock HC Turning head on one side while looking at or approaching another in play

Wing flap WF The wings are opened and flapped as in flight several times, the legs are
stretched and the body is held almost vertical

Foot push FP Using the feet to push play partner

Hang HA Hanging upside down from a branch using feet or bill

Hop HP Moving to or from another bird along the ground using both feet
simultaneously in short bouncy movements

Jump JP One bird jumping; includes jumping over the play partner, and sometimes in
the air next to the play partner

Bill lock BL Locking, pulling, pushing, wrestling and twisting using bills

Manipulate object MO Bird picks up small object such as pieces of paper or small rock

Mutual jumping MJ Both birds jumping

Standing on stomach SS One bird jumps on the stomach of a bird in a supine position

Roll over RO Bird rolls its entire body over and lies on its back and waves its feet in the air

Toss TS Bird holds an object in its bill and then jerks its head vertically, releasing the
object in the air, sometimes in the direction of the play partner

Chase CH One bird pursuing another

Tug-of-war TW Bird trying to grasp an object with its bill that is already being held by play
partner and both tugging to claim object

Hunch HU Posture in which the head is directed downwards and the body is crouched;

feathers are fluffed and the tail is fanned out

Internal assessment Achievement Standard 91153 Level 2.1 © NZQA. Adapted by Animals & Us with permission.
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KEA INFORMATION

How to recognise a
juvenile kea

Juvenile kea have bright yellow
eyelids, cere and beak. Their
crown feathers have a yellowish
tinge to them. Fledglings typically
acquire their adult plumage

at around 18 months of age,
although it can take up to four
years for juvenile kea to lose the
yellow around their eyes.

How to differentiate
between males and females

The only visible distinction
between the sexes is their beak,
with the male kea possessing

a larger, longer, curving upper
beak. Males, who average around
48cm in length, are also slightly
larger in general than females
and on average 5% heavier, with
bill length and curvature about
14% more than their female
counterparts. However, a light
male can weigh less than a heavy
female.

Females have a distinctly shorter
and less curved bill.

Source: www.avianweb.com/keas.html

STUDENT INSTRUCTIONS

DO ANIMALS PLAY FAIR? BIOLOGY | UNIT STUDY 2 | PAGE 13/14

PART THREE

Present a Report

Write a well-organised report on your investigation that includes:

» The purpose of the investigation
(e.g. explicit aim, testable
question or hypothesis) in relation
to the concept or process you
investigated).

« The final step-by-step method
used in the investigation.

* Recorded measurements
(including units) and observations.

+ All data processed in a way that
allows you to determine a trend or
pattern (or absence) relevant to the
purpose. This will include tables
and graphs if appropriate.

m SUGGESTED READING

Kea and Kaka

* Kea, Bird of Paradox: The
Evolution and Behaviour of a New
Zealand Parrot. 1999. J. Diamond
and A. Bond. (pp. 126-132)

This extract discusses a study of
kea play behaviour and covers the
methods, procedures and types of
kea play.

+ ‘Social Play in Kaka (Nestor
meridionalis) with Comparisons to
Kea (Nestor notabilis)’. Behaviour.
2004. J. Diamond and A. Bond.
(pp. 183-186)

A results table comparing
percentages of play bouts and play
actions in both kea and kaka.

+ ‘Social Play in Kakapo (Strigops
habrotilus) with Comparisons to
Kea (Nestor notabilis) and Kaka
(Nestor meridionalis)’. Behaviour.
2006. J. Diamond, D. Eason, C.
Reid and A. Bond. (pp. 187-190)
A table with a comparative
ethogram that describes and
compares play behaviour in kea,
kaka and kakapo.

NOTE: See Animals in Science DVD for
examples of play behaviour in dogs and kea.

» A conclusion analysing your

processed data in terms of the
purpose of your investigation.

A discussion of the biological
concept or process in relation to
the results of your investigation.

An evaluation of your
investigation. This involves a
justification of the conclusion

in terms of the method that you
used by considering the reliability
of the data or the validity of the
method (i.e. how sources of error,
limitations or bias were minimised
or overcome).

NOTE: Page numbers refer to Animals in Science

Dogs

‘Mammalian Play: Training for

the Unexpected’. The Quarterly
Review of Biology. June 2001.

M. Spinka, C. Newberry and M.
Bekoff. (pp. 191-193)

This article extract looks at the
adaptive value of play, explains
‘self-handicapping’ and discusses
the ‘excitement’ of play for the
animals involved.

‘Play Signals as Punctuation:
The Structure of Social Play in
Canids’. Behaviour. 1995. M.
Bekoff. (pp. 172-178)

This article extract looks at and
explains what play signals are
and how to interpret them. It also
discusses the structure of play
sequences and the methods
ethologist Marc Bekoff used to
study play in canids.

‘Social Play and Play-soliciting by
Infant Canids’. American Zoologist.
1974. M. Bekoff. (pp. 179-182)
This extract gives definitions of
specific canine play actions with
photographic illustrations.

Internal assessment Achievement Standard 91153 Level 2.1 © NZQA. Adapted by Animals & Us with permission.
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EXTENSION EXERCISE

This extension exercise enables

you to look further into the moral
significance of play behaviour. In this
exercise you will question whether
fairness, trust, honesty, forgiveness,
empathy and virtue play a part in
play behaviour.

Today’s leading ethologists (those
who study the science of animal
behaviour) are turning their attention
to the emotional lives of animals —
how they live and how they play.
Most of us have witnessed, or even
participated with, animals at play at
some time or other. In the following
passage Marc Bekoff explains

how studying animal play helps us
understand animal morality:

“... when animals play there are
rules of engagement that must be
followed, and when these break
down, play suffers. Animal play
appears to rely on the universal
human value of the Golden Rule — do
unto others as you would have them
do unto you. Following this requires
empathy (feeling another’s feelings)
and implies reciprocity (getting paid
back for favors assuming that others
follow the same rule). Further, in

the social arena, animals who don’t
play well don’t seem to do as well
as those who do play. Darwin might
very well have been right when he
speculated that more sympathetic
individuals have more reproductive
success - they survive better.”

Bekoff, Marc. The Emotional Lives of Animals:

A Leading Scientist Explores Animal Joy, Sorrow, and
Empathy — and Why They Matter. 2007. p. 87 (p. 103
of Animals In Science).

Jonathan Balcombe explains that:
“Play is a good indicator of well-
being. It occurs when other needs,
such as food, shelter and safety,

are sufficiently met, and when
unpleasant feelings like fear, anxiety
and pain are minimal or absent.
Otherwise the animal’s efforts would
be directed at meeting these needs
or relieving these feelings, at the
expense of play.”

Balcombe, Jonathan. Pleasurable Kingdom: Animals
and the Nature of Feeling Good. 2006. p. 68.

TASK 1

Choose one of the following moral questions and consider how it relates

to your findings. Write 200 words on the question of whether or not moral

behaviour was evident in your investigation into animal play behaviour.

MORAL QUESTIONS (these need to tie in with the investigative questions)

Fairness, trust, honesty and cooperation

» How do animals react to unfair play?

+ How do animals negotiate agreements to play (as opposed to mating or
fighting)?

» How do animals display honesty and trust during play? Was trust ever
violated, and if so were there any penalties or ‘costs’ for being dishonest?

+ In what ways does play teach animals the agreed notions of right and wrong
behaviour?

+ Did your investigation reveal any evidence that the animals under
observation were working to a set of ‘rules’ apparent to all involved?

Rough play
« Were individuals who played too roughly or aggressively avoided? For
instance, did individuals that showed high rates of aggressive behaviour

have trouble engaging others in play, did they have shorter bout lengths or
were they involved in fewer play interactions?

Apology and forgiveness

» In what ways do animals experience and communicate ‘good’ and ‘bad’
behaviour when playing together?

» Were there any behaviours that indicated what could constitute an
‘apology’?
Vulnerability and concern for others (self-handicapping, role-reversing)

* How did animals manage differences in size, age and dominance during
play? Did this lead to self-handicapping (inhibiting one’s strength, dominance,
etc) such as role-reversing?

Read the following texts to help with your conclusions:

+ ‘Wild justice and fair play: cooperation, forgiveness and morality in
animals’. Biology and Philosophy 19. 2004. M. Bekoff. p. 227

This article extract discusses the evolution of social morality and how it
relates to non-human animals using social play as an example of how
cooperation and fair behaviour are negotiated.

« The Emotional Lives of Animals: A Leading Scientist Explores Animal Joy,
Sorrow, and Empathy — and Why They Matter. 2007. M. Bekoff. p.103

This book extract defines fairness during play and discusses the idea of
morality in animals. It also looks at the emotional response to play and
explains the role of the play bow, role-reversing and self-handicapping.

NOTE: Page numbers refer to Animals in Science

Internal assessment Achievement Standard 91153 Level 2.1 © NZQA. Adapted by Animals & Us with permission.
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SCIENCE uNIT OF STUDY 3

M YEARS 9-10 M DURATION 1-2 weeks

Level of Achievement b

MAKING SENSE OF THE LIVING WORLD

Bodies Apart

A non-invasive comparative anatomy study

TEACHER GUIDELINES

At Level 5, science students will
begin to investigate and interpret
life processes, ecology and
evolution using models, scientific
symbols and conventions.
Students should at this level be
able to evaluate the suitability

of their investigative methods
and communicate using a wide
range of science vocabulary.

By gathering relevant scientific
information students will draw
evidence-based conclusions

in order to develop an
understanding of socio-scientific
issues and, particular to this
science strand, life processes,
ecology and evolution.

LIFE PROCESSES

+ Identify the key structural features
and functions involved in the life
processes of plants and animals.

+ Describe the organisation of life at
cellular level.

ECOLOGY

+ Investigate the interdependence of
living things (including humans) in
an ecosystem.

EVOLUTION

« Describe the basic processes
by which genetic information is
passed from one generation to
the next.

LEARNING EXPERIENCES

Possible learning experiences for
this topic include:

» comparing the organs of human
and non-human animals to
make observations on physical
differences and collect data on
variation

+ debating the topic ‘conscientious
objection — ethical objections to
animal experiments and dissection
in the classroom’ to help clarify
ideas and feelings about a current
scientific issue.

CONTEXT/SETTING

The practice of dissecting animals
in the classroom is a controversial
topic with more and more people
developing negative attitudes
towards it. Millions of animals are
killed and dissected in classrooms
every year, and many students
protest at this gross waste of lives
and conscientiously object to
undertaking dissection.

In the past, this objection may

have led to students losing course
credits or losing their enthusiasm for
biology altogether. However, with the
advent of new technology, there are

TEACHER GUIDELINES Iﬂ,hil

increasing opportunities for students
to learn about animal physiology
without any bloodshed.

This lesson focuses on learning
about animal physiology without
dissecting animals. It provides
students with resources to learn
about comparative physiology and
also an example of how students can
learn biological processes through
non-invasive experimentation.

The aim is to provide students
with the same (or better) level of
understanding that they would get
from dissecting animals. Changing
attitudes in the classroom is also

a key point covered, with an entire
section devoted to conscientious
objection. Any student who
undertakes this lesson should be
able to justify why they object to
vivisection.

CONDITIONS

This is a research activity that will
be carried out in the laboratory.
Students will need approximately
four to six hours to plan, research
and write up their investigation.

RESOURCE REQUIREMENTS
Equipment and materials required:

* Animals & Us Issue 4: Animals
in Science

« Computer

« Library or internet access.
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SCIENCE uNIT oF sTUDY 3

M YEARS 9-10 M DURATION 1-2 weeks

Level of Achievement b

MAKING SENSE OF THE LIVING WORLD

Bodies Apart

A non-invasive comparative anatomy study

STUDENT INSTRUCTIONS

In this unit of study you will
investigate and describe two key
structural anatomical features and
functions in human and non-
human animals: the circulatory
system and the respiratory
system. You will also learn the
reasons behind conscientious
objection to animal dissection.

36 /1SSUE 4 / ANIMALS IN SCIENCE

Two comparative anatomy examples
are provided in this lesson,
circulation and breathing.

Circulation

When investigating the circulatory
system you will compare an
amphibian heart with a human heart.

Breathing

When investigating the respiratory
system you will compare avian
breathing with human breathing.

On completing this investigation you

should be able to:

+ explain processes that occur
during circulation and respiration
in frogs, birds and humans

+ describe the necessity of life
functions in frogs, birds and
humans

+ understand the differences in
circulation and respiration between
frogs, birds and humans

» demonstrate how differences in
circulation and respiration between
frogs, birds and humans affect the
behaviour of each species

+ record personal data relating to
circulation and respiration and
compare with that of others

+ identify specific anatomical
features relating to circulation
and respiration in frogs, birds and
humans

» compare anatomical structures
involved in respiration and
circulation in frogs, birds and
humans

+ discuss the reasons for
conscientious objection to animal
dissection.

There are four sections in this unit.

SECTION ONE
Comparative anatomy

In section one you will learn about
the circulatory and respiratory
systems in frogs, humans and birds.

1. You will identify the key structures
of the human and amphibian hearts
and the human and avian respiratory
systems.

2. You will describe the differences
between the circulatory and
respiratory systems of humans, frogs
and birds.

SECTION TWO
Multi-choice quiz

Section two will test your knowledge
and understanding of the human,
avian and amphibian circulatory and
respiratory systems in a multi-choice
quiz.

SECTION THREE
Experiments

In section three you will do some
experiments where you record
your own heartbeat and rate of
respiration. You will compare your
results with the results of others in
the class and with other species of
animals.

SECTION FOUR
Conscientious objection

Section four explains the concept
of conscientious objection and the
range of humane alternatives to the
use of animals in education.
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SECTION ONE
The Circulatory and Respiratory Systems in Human and Non-human Animals

CIRCULATION IN FROGS

Frog Heart In the ventricle the oxygenated blood (from the lungs and
Frogs have a three-chambered heart. These three skin) is partially mixed with deoxygenated blood (from
chambers are called the right atrium, left atrium and the organs). Therefore, the blood that leaves the ventricle
ventricle. The right atrium receives deoxygenated blood for the organs is not saturated with oxygen (as it is in the
from the body. The left atrium receives oxygenated blood human circulatory system).

from the lungs and skin (a frog’s skin is unique in its ability This system works well for a cold-blooded animal.
to ‘breathe’ and participate in gas exchange).

Blood from both chambers then moves to the third
chamber, the ventricle. The ventricle pumps blood back to
the lungs, skin and rest of the body.

right truncus
arteriosus
C
V\ w 4 /'/

right cranial Y/
vena cava

right atrium

\’

w—_/

carotid arch

systemic arch

pulmocutaneous
arcl

left truncus
arteriosus

left cranial
vena cava

pulmonary vein

left atrium

ventricle
l caudal vena cava =

KEY:
=== OXxygenated blood
=== deoxygenated blood
=== mixed blood

KEY STRUCTURES OF THE FROG HEART

LEFT ATRIUM RIGHT TRUNCUS ARTERIOSUS SYSTEMIC ARCH

receives oxygenated blood from the  carries blood to the right side of the carries oxygenated blood to the
lungs and skin. body. neck, back of the head and forelimbs.
RIGHT ATRIUM PULMOCUTANEOUS ARCH RIGHT CRANIAL VENA CAVA
receives deoxygenated blood from carries deoxygenated blood from the returns deoxygenated blood from the
the body. ventricle to the skin and lungs. head and right forelimb.

VENTRICLE PULMONARY VEIN LEFT CRANIAL VENA CAVA

pumps the blood into the body. carries oxygenated blood from the returns deoxygenated blood from the
CONUS ARTERIOSUS lungs to the left atrium. head and left forelimb.

carries blood from the ventricle. CAROTID ARCH CAUDAL VENA CAVA

LEFT TRUNCUS ARTERIOSUS carrlfs O)t:ygenate((:lj tt))loc.)d to the retu:n§ debO);ygenated blood from the
carries blood to the left side of the rouh, pharynx and brain. posterior body.

body.
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SECTION ONE
The Circulatory and Respiratory Systems in Human and Non-human Animals

CIRCULATION IN HUMANS

Human Heart Arteries

Humans have a four-chambered heart. The four chambers + Arteries carry blood away from the heart. Due to the

are called the right atrium, left atrium, left ventricle and fact that the blood is being pumped by the ventricle at

right ventricle. The left atrium receives oxygenated blood high pressure, arteries need to be thicker than veins

via the pulmonary veins from the lungs. Blood from and capillaries.

the left atrium then flows into the left ventricle where

it is sealed in by the left atrioventricular valve. The left Veins

ventricle contracts, pumping the blood into the aorta + Veins are more elastic tubes than arteries and carry

where it is fed into the body. deoxygenated blood from the body tissues back to the

The right atrium receives deoxygenated blood from heart.

the body via the vena cava. This blood then passes NOTE: In frogs there are two types of veins:

into the right ventricle where it is sealed in by the right . iyztemic veins which carry deoxygenated blood away from the
ody.

atrioventricular valve. When the right ventricle contracts,
blood is passed into the pulmonary artery and then into
the lungs where the deoxygenated blood is cleared of its
carbon dioxide and reoxygenated.

Pulmonary veins which carry oxygenated blood from the lungs.

Valves

Valves allow blood to flow in
one direction to prevent the
backflow of blood.

+ Atrioventricular valves
are found between the
ventricle and atrium.
These valves open and
close when the heart
contracts. The valves stop
blood from flowing back
into the atriums.

vena cava

right pulmonary
veins
right atrium

right ventricle
caudal vena cava

Semilunar valves are
found between the
ventricles and the aorta
and pulmonary artery.
These valves prevent
blood from flowing back

into the ventricles.
[ KEY: ]

left ventricle

=== OXxygenated blood
=== deoxygenated blood

KEY STRUCTURES OF THE HUMAN HEART

LEFT ATRIUM RIGHT VENTRICLE LEFT AND RIGHT PULMONARY
receives oxygenated blood from the = pumps deoxygenated blood into the  VEINS

lungs. lungs. carry oxygenated blood from the
RIGHT ATRIUM VENA CAVA lungs to the heart.

receives deoxygenated blood from carries deoxygenated blood fromthe PULMONARY ARTERY

the body. body to the heart. carries deoxygenated blood from the
LEFT VENTRICLE AORTA heart to the lungs.

pumps oxygenated blood into the carries oxygenated blood to all parts  CAUDAL VENA CAVA

body. of the body. carries deoxygenated blood from the

body to the heart.
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SECTION ONE

The Circulatory and Respiratory Systems in Human

and Non-human Animals
TASK 1
Label the Frog Heart

Label this diagram of the frog heart correctly.

STUDENT INSTRUCTIONS

BODIES APART SCIENCE | UNIT STUDY 3 | PAGE 5/25

|3
|

S, NI, SR S N S S e -

KEY:
Labels
LEFT ATRIUM LEFT TRUNCUS ARTERIOSUS CAROTID ARCH
RIGHT ATRIUM RIGHT TRUNCUS ARTERIOSUS SYSTEMIC ARCH
VENTRICLE PULMOCUTANEOUS ARCH RIGHT CRANIAL VENA CAVA
CONUS ARTERIOSUS PULMONARY VEIN LEFT CRANIAL VENA CAVA
CAUDAL VENA CAVA
Answer on page 57
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SECTION ONE

The Circulatory and Respiratory Systems in Human

and Non-human Animals
TASK 2
Label the Human Heart

Label this diagram of the human heart correctly.

A W W NS

EEY:
—

Labels

LEFT ATRIUM VENA CAVA RIGHT VENTRICLE

AORTA LEFT PULMONARY VEINS PULMONARY ARTERY

RIGHT ATRIUM RIGHT PULMONARY VEINS

LEFT VENTRICLE CAUDAL VENA CAVA
Answer on page 57
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The Circulatory and Respiratory Systems in

STUDENT INSTRUCTIONS

BODIES APART SCIENCE | UNIT STUDY 3 | PAGE 7/25

INTERACTIVE LINKS

The following interactive links help

Human and Non-human Animals to explain the circulatory systems of

TASK 3
Write a Paragraph

humans and frogs.
Label the [human] heart

www.sciencelearn.org.nz/Contexts/

Write a paragraph on how the circulatory system of frogs is different to See-through-Body/Sci-Media/

that of humans.

Animations-and-Interactives/Label-
the-heart

Human heart animation

www.argosymedical.com/Circulatory/

samples/animations/Heart/index.html
[no sound]

Frog and human circulatory

system (Animals in Science DVD)

www.youtube.com/watch?v=0PDjt5_
G2Vv8

SUGGESTED READING

Electronic Texts

WEBSITES

Save the Frogs
www.savethefrogs.com

Digital Frog International

www.digitalfrog.com

NON-INVASIVE ANIMAL STUDY

Millions of vertebrate animals (most commonly rats and frogs) are bred and killed
around the world for the purpose of classroom dissection in biology lessons.

These animals are not recorded in the National Animal Ethics Advisory
Committee (NAEAC) animal use statistics because they are already dead when
the experiment is conducted (which for statistical purposes prohibits them from
being included).

For many students the prospect of an animal being killed and dissected in the
classroom is emotionally distressing and ethically fraught.

Animal dissection is an invasive procedure. The animals are killed so that they
can later be cut open and have their organs removed and studied.

The learning outcome is not unique for each student — the animals are all killed for
the same purpose, the sole reason being that each student will have a personal
practical ‘hands-on’ learning experience.

This unit of study is designed to provide a learning experience that is non-
invasive to animals.
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SECTION ONE
The Circulatory and Respiratory Systems in Human and Non-human Animals

RESPIRATION IN BIRDS

Avian Breath During the first exhalation the air sacs expand. Air moves from the
Birds need to inhale and exhale twice sacs compress and this process lungs into the anterior thoracic air

in order to take a normal breath. In a pushes fresh air out of the posterior sacs via the interclavicular air sacs.
sense their breath is cyclical. Birds trllo.racic air sacs into th? |Ur.193- An.y During the second exhalation the
have lungs that are serviced through air in the anterior thoracic air sacs is posterior and anterior thoracic

a system of air sacs. The two main pushed out through the trachea. air sacs compress, Air leaves the
sets of air sacs are the anterior Breath 2 anterior thoracic air sacs via cervical
thoracic air sacs and the posterior air sacs into the trachea.

thoracic air sacs. Gas exchange During the second inhalation the

occurs only in the lungs (not in the posterior and anterior thoracic air

air sacs). The series of air sacs and
double inhalation/exhalation system
ensure birds’ lungs have a constant
supply of fresh air available. The air
sacs act like bellows to ventilate the
lungs. This enables birds to survive
at altitudes that would require
humans to have an oxygen tank.

Breath 1

During the first inhalation the air
sacs expand and fresh air is drawn
into the posterior thoracic air sacs.
At the same time any air in the lungs
is drawn into the anterior thoracic air

sacs.

Breath 1 Breath 2

i cule
orF &G

antarior
Tt
Wi RAss

jeaklgiioe
FOresc
AT Ay

socominal
T Gacs

Inhale 1 Exhale 1 Inhale 2 Exhale 2
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The Circulatory and Respiratory Systems in Human and Non-human Animals

RESPIRATION IN BIRDS

cervical

air sacs x 2
interclavicular
airsac x 1

anterior thoracic
air sacs x 2

posterior thoracic
air sacs x 2
abdominal

air sacs x 2

Key Structures for Avian
Respiration

Trachea

Fresh air moves through the trachea to
the syrinx. The trachea then divides in
order to take air to the posterior thoracic
air sacs (via the abdominal air sacs).

Anterior air sacs [cervical,
interclavicular and anterior
thoracic)

Cervical air sacs
Air is transferred into the cervical air sacs

and moves out and back into the trachea.

Interclavicular air sac

Air moves from the lungs into the
interclavicular air sac.

Anterior thoracic air sacs

Air moves from the lungs into the anterior
air sacs via the interclavicular air sacs.

Posterior air sacs (abdominal,
posterior thoracic)

Posterior thoracic air sacs

Air travels into the posterior air
sacs on the first inhalation. On
the first exhalation fresh air is
pushed from the posterior air sac
into the lungs.

Abdominal air sacs

Fresh air moves into the
abdominal air sacs from the
trachea and from there to the
posterior air sacs.

trachea
cervical air sacs

Lungs

Fresh air is fed into the lungs via the
posterior air sacs. Deoxygenated air is
drawn out of the lungs by the anterior air
sacs.

The lungs in birds do not inflate and
deflate as they do in mammals. They
remain still while the air sacs (which do
inflate and deflate) feed fresh air into and
draw deoxygenated air out of the lungs).

Syrinx
Lower larynx or voice box, located at the

point just before the trachea divides in
two.

interclavicular
air sac

= trachea l

Bronchi

Air passages that come off the trachea.
On the second exhalation air passes from
the anterior air sacs back into the bronchi
and out of the bird’s system.

Diaphragm

In mammals the diaphragm is a dome-
shaped muscle that separates the thorax
from the abdomen. The contraction and
retraction of the diaphragm enables the
lungs to inflate and deflate. Paralysis

of the diaphragm is serious as without
the diaphragm the lungs are unable to
receive or expel air.

Birds do not have a diaphragm. Muscles
in the sternum and chest cavity in
combination with the air sacs allow air
to flow through the lungs. Therefore, it is
important when restraining a bird not to
hold its body so tightly that its chest is
unable to expand and contract, as this
can lead to suffocation.

Parabronchi

Birds do not have alveoli, instead they
have parabronchi. Parabronchi are tiny
passages that the air flows through on its
way to air capillaries where oxygen and
carbon dioxide are exchanged with blood
capillaries by diffusion.

Nares

These are the bird’s equivalent of nostrils
and are found on the upper beak. Birds
have two nares just as we have two
nostrils.

abdominal
air sacs

anterior thoracic posterior
air sacs thoracic air sacs
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SECTION ONE

The Circulatory and Respiratory Systems in Human and Non-human Animals

RESPIRATION IN HUMANS

Mammalian Breath

Humans and other mammals breathe through the nose
and mouth. Air is carried to and from the lungs via the
trachea. On its way to the lungs air is moistened, warmed
and filtered in the nasal passage. The diaphragm is a

vital part of the breathing process. On each inhalation

the diaphragm contracts, allowing the chest cavity to
expand and the lungs to fill with air. On each exhalation
the diaphragm relaxes and pushes upwards into the chest
cavity, causing it to tighten and air to be pushed out of
the lungs.

Inhale

Y
e >

trachea

M "4

- W 4=
> -
T

' diaphragm =
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' trachea =

alveoli

Key Structures for Human Respiration

Nostrils

External openings to the nasal cavity that admit air to the body.

Trachea

Air travels to and from the lungs via the trachea (also called the
windpipe). The trachea extends from the larynx (voice box) to the
bronchial tubes.

Bronchi

Bronchial tubes transfer air from the trachea to the lungs and
specifically to the alveoli (air sacs).

Diaphragm

During an inhalation the diaphragm contracts and moves
downwards. The lungs inflate with air and expand into the extra
space created in the chest cavity. During an exhalation the
diaphragm relaxes and moves upwards, contracting the chest
cavity and forcing air out of the lungs into the trachea and out via
the nose and mouth.

Lungs

These are the organs that allow oxygen from the air to pass into
the bloodstream. They also enable carbon dioxide to be removed
from the bloodstream.

Larynx

Also known as the voice box, located at the top of the trachea.

Intercostal muscles

The muscles situated between the ribs.

Alveoli

The tiny air sacs at the end of the bronchial tubes that exchange
carbon dioxide and oxygen with the red blood cells.
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SECTION ONE Labels - breath order
The Circulatory and Respiratory Systems | |NHALE 1

in Human and Non-human Animals EXHALE 1

TASK 4 INHALE 2

Label the Bird Respiratory System EXHALE 2

1. Label the following diagrams and place them in the Answer on page 58

correct order.
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SECTION ONE
The Circulatory and Respiratory Systems in Human and Non-human Animals
TASK 4

Label the Bird
Respiratory System

2. Label this diagram of the avian
respiratory system correctly.

)

)

Labels

TRACHEA

ANTERIOR THORACIC AIR SACS
ABDOMINAL AIR SACS

CERVICAL AIR SACS

LUNGS

BRONCHI

INTERCLAVICULAR AIR SAC
POSTERIOR THORACIC AIR SACS
SYRINX

Answer on page 58
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SECTION ONE

The Circulatory and Respiratory Systems in Human
and Non-human Animals

TASK 5

Label the Human Respiratory System

Label this diagram of the human respiratory system correctly.

Labels

TRACHEA
BRONCHI
LUNGS
ALVEOLI
DIAPHRAGM

Answer on page 58
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SECTION ONE

The Circulatory and Respiratory Systems in Human and Non-human Animals

TASK 6
Write a Paragraph

Write a paragraph on how the circulatory system of birds is different to that of humans.

?n

A

. (S
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INTERACTIVE LINKS

The following interactive links help to explain the respiratory
systems of humans and birds.

Human respiratory system
bcs.whfreeman.com/thelifewire/content/chp48/4802002.html

Lung (human respiratory system)
media.wwnorton.com/college/biology/animations/ch22a03.swf

Airflow in birds (bird respiratory system)
bes.whfreeman.com/thelifewire/content/chp48/4801s.swf

Human lungs (how the lungs work)
www.nhhlbi.nih.gov/health/health-topics/topics/hiw/system.html

Avian respiration
people.eku.edu/ritchisong/birdrespiration.html
www.paulnoll.com/Oregon/Birds/Avian-Respiratory.html



SECTION TWO

Multiple Choice Questions

CIRCULATION

1. Which blood vessels carry blood
into the right atrium in frogs?

a. Right and left truncus
arteriosus.

b. Carotid, systemic and
pulmocutaneous arches.

c. Right and left cranial vena cava
and caudal vena cava.

2. What is the primary function of
arteries in the human body?

a. To bring deoxygenated blood
into the lungs from the rest of
the body.

b. To carry oxygenated blood from
the heart to the rest of the body.

c. To bring deoxygenated blood
from the body to the heart’s
right atrium.

3. Which one of the following
carries deoxygenated blood from
the heart to the lungs in humans?

a. Pulmonary artery.
b. Venule.

c. Pulmonary vein.

4. What are the upper chambers of
the heart called?

a. Ventricle.
b. Atrium.

c. Arteriole.

5. What other organ (apart from the
lungs) participates in gas exchange
in frogs?

a. Heart.
b. Liver.
c. Skin.

6. Human hearts have four
chambers. How many chambers do
frog hearts have?

a. Three.
b. Four.

c. Two.

o
STUDENT INSTRUCTIONS h
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7. In which type of heart is there
a mixing of oxygenated and
deoxygenated blood?

a. Bird.

b. Mammal.

c. Frog.

8. The pulmonary vein carries
oxygenated blood from the lungs to
where in humans?

a. Right atrium.
b. Left atrium.

c. Left ventricle.

9. Deoxygenated blood enters the
heart through which of the following
in humans?

a. Left ventricle.
b. Vena cava.
c. Aorta.

10. What is the conus arteriosus?

a. The artery that carries blood
from the ventricle to the body of
the frog.

b. A large blood vessel that carries
blood from the lungs to the left
atrium of the frog heart.

c. The largest artery in the human
body.

11. Blood enters the left atrium of
the frog heart through which blood
vessel?

a. Pulmocutaneous arch.
b. Pulmonary vein.
c. Caudal vena cava.

Answers on page 59
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SECTION TWO
Multiple Choice Questions

RESPIRATION
12. After passing through the lungs
blood is:

a. Deoxygenated.

b. Metabolised.

c. Oxygenated.

13. What is the function of air sacs
in birds?

a. To allow air to flow
unidirectionally (in one direction)
through a bird’s respiratory
system.

b. To play a direct role in gas
exchange.

c. They are the sound-producing
organs in birds.

14. Which feature of the mammalian
respiratory system is not found in
birds?

a. Alveoli.

b. Diaphragm.

c. Both of the above.

15. Which of the following
statements is false?

a. The respiratory system of birds
is more efficient than that of
mammals.

b. Bird lungs do not expand
or contract like the lungs of
mammals.

c. Respiration in birds requires
only one respiratory cycle — the
same as mammals.

4
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16. How many inhalations and
exhalations do birds have to make
in order to take a ‘full’ breath?

a. One inhalation and one
exhalation.

b. Two inhalations and two
exhalations.

c. Two inhalations and one
exhalation.

17. How many air sacs do birds
have?

a. Nine.
b. Seven.

c. Three.

18. Which air sacs push fresh air
into the lungs?

a. Abdominal air sacs.
b. Posterior thoracic air sacs.

c. Anterior thoracic air sacs.

19. Which of the following
statements is true for bird
respiration?
a. The air sacs expand during
inhalation.
b. The air sacs compress during
inhalation.
c. The air sacs do not move
during inhalation.

20. Which are the ‘posterior’ air
sacs?

a. Interclavicular air sac.

b. Cervical and anterior thoracic
air sacs.

c. Abdominal and posterior
thoracic air sacs.

21. At which point are the lungs in
birds empty of fresh air?

a. During the first exhalation.
b. During the second exhalation.

c. Never.

22. In mammals what does the
diaphragm do with each inhalation?

a. Relaxes and moves upwards.
b. Contracts and moves upwards.

c. Contracts and moves
downwards.

Answers on page 59




SECTION THREE
Experiments
HEART EXPERIMENT

How many times will your heart beat in your lifetime?

OBJECTIVE

Students will make measurements
to determine their pulse rate before
and after different events. Students
will explore how heart rate is affected
by exercise and other activities. They
will be able to determine how the
heart rate changes after exercise and
other activities, and how many times
their heart is likely to beat in their
lifetime. Conclusions will be able to
be reached on how heart rate affects
longevity in human and non-human
animals.

MATERIALS NEEDED
+ A digital watch or clock with a
second hand

+ Calculator

PROCEDURE

Part One

1. Locate a pulse point on your
body. Good places to find your pulse
include your wrist and neck. To find
the pulse on your wrist place the
first two fingers of your right hand
along the outer edge of your left

STUDENT INSTRUCTIONS
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wrist just below where your wrist
and thumb meet. You should find
the pulse between your wrist bone
and tendon. Make sure your left
wrist is facing palm-side up. Press
down with your fingers until you feel
your pulse but don’t press too hard
because you will not be able to feel
the pulsation. The pulse in your neck
is located beneath the jawbone. If
you have difficulty finding your pulse
ask for a friend to help or get the
teacher to demonstrate how to find
it. Do not use your thumb to find
your pulse because its strong pulse
may interfere with finding the site of
pulsation.

2. Count the number of times your
pulse beats in 15 seconds. Multiply
this number by four. This is the
number of times your heart beats

in one minute. This is your ‘at rest’
heart rate. Enter this number on the
heart rate table on page 52.

3. Do some aerobic activity to
increase your heart rate. Do either
physical exercise such as press-ups
or other physical activity such as
running. Do this for one minute.

4. Record your heart rate
immediately after the activity. Do this
in the same way you measured your
‘at rest’ rate. Enter this number on
the table on page 52. This is your
‘active rate’.

5. Once your pulse has returned

to its resting rate, do something

that will elicit a strong emotional
response from you such as
watching a video of animals being
dissected or experimented on.
Record your pulse rate immediately
after the event. Enter this number on
the table on page 52 as ‘emotional
rate’.

6. After calculating the heart rate
for each activity, show this on a
graph.

7. Compare the heart rates of
students in the class. Also show this
on a graph.

8. Determine the average heart
rate of students. The average rate
can be found by adding up all the
heart rates of students and dividing
the total by the number of students.

9. Extrapolate the number of times
your heart beats per hour, per day,
per year, over your lifetime (assuming
you live to age 80). Enter this data on
the table on page 52.
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SECTION THREE
Experiments

HEART RATE TABLE

Heart Rate: (insert your name)

At Rest Active Rate Emotional Rate

Beats in 15 seconds

Beats per minute

Extrapolation

At Rest Active Rate Emotional Rate

Beats per hour

Beats per day

Beats per year

Beats in your lifetime (80 years)
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SECTION THREE

Experiments

Part Two

1. Compare the heart rates of the various mammalian animals listed in the table below. Is there a relationship between
the size of the animal and its heart rate? You may enter your data under the ‘human’ animal category if you wish.

2. Is there a relationship between heart rate and lifespan?

Animal Average Heart Rate | Average Weight Average Lifespan Lifetime Heart-
(beats per minute) | (grams) [years) beats (billions)

Cat 150 2,000 15 1.18

Monkey 192 5,000 15 1.51

Horse 44 1,200,000 40 0.93

Chicken 275 1,500 15 217

Cow 65 800,000 22 0.75

Pig 70 150,000 25 0.92

Elephant 30 5,000,000 70 1.10

Rabbit 205 1,000 9 0.97

Hamster 450 60 3 0.71

Dog 90 5,000 15 0.71

Giraffe 65 900,000 20 0.68

Human

Large whale 20 120,000,000 80 0.84

Mouse 700 20 2 0.74
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SECTION THREE

Experiments

WEBLINKS

Part Three

The online lessons below will help you build your knowledge of the circulatory and respiratory systems.

CIRCULATION LESSONS
Pulse of life

Students can measure their pulse
rate and explore how heart rate is
affected by various activities.

www.smm.org/heart/lessons/
lesson1.htm
Keeps on pumpin’

Students can measure and calculate
heart rates per minute and for other
units of time. They will determine the
amount of blood pumped by their
heart during various intervals of time.

www.smm.org/heart/lessons/
lesson2.htm
Under pressure

Students can investigate the
implications of blood pressure.

www.smm.org/heart/lessons/
lesson3.htm
Sounds of the heart

Students will investigate the sounds of the heart,
construct a stethoscope and investigate the workings of
valves.

www.smm.org/heart/lessons/lesson4.htm

Lub dub (valves)

Students can investigate the source of the sounds of the
heart.

www.smm.org/heart/lessons/lesson5.htm

The heart as a pump

Students can explore the working of the heart by making
comparisons with the actions of a pump.

www.smm.org/heart/lessons/lesson5a.htm

Go with the flow

Students can name and locate the major areas and
structures of the heart and trace the pathway of the blood
through the heart, lungs and body.

www.smm.org/heart/lessons/lesson6.htm
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RESPIRATION LESSONS
Catch your breath

Students can measure lung capacity and explore factors
that affect the amount of air the lungs can hold.

www.smm.org/heart/lessons/lesson9.htm

Ins and outs of respiration

Students can determine their respiratory rate and explore
the factors that affect breathing rate.

www.smm.org/heart/lessons/lesson8.htm

Lung model

Students can discover the function of various parts of the
body’s respiratory system.

www.smm.org/heart/lessons/lesson7.htm

02C02 skit

Students can act out the flow of blood in the circulatory
system.

www.smm.org/heart/lessons/lesson10.htm
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Conscientious objection allows all students the chance to enjoy and express their enthusiasm for biology, whatever their
ethical beliefs. It permits students to choose study methods that do not contradict their beliefs, such as the harming
or killing of animals. This Animals & Us educational resource allows all students access to a high-quality education by

offering alternatives to dissection.

The right to ‘conscience’ or
conscientious objection is a right
decreed by the United Nations
General Assembly in article 18 of
the Universal Declaration of Human
Rights. This states that everyone
has the right to freedom of thought
and conscience. This right includes
freedom to change beliefs, and
freedom - either alone or in a
community with others and in public
or private — to manifest this belief in
teaching and observance.

The concept of conscientious
objection is becoming a more salient
issue for students worldwide.

This section outlines some of the
reasons why this is taking place,
as well as the humane alternatives
that are available to conscientious
objectors of dissection.

REASONS FOR USE OF HUMANE ALTERNATIVES

There are numerous reasons to choose a humane alternative to animal dissection. These include:

Ethical Considerations

+ Animal suffering (animals used
for dissection may suffer in
the process of being captured,
transported and ultimately killed).

» Inhumane killing practices.

Respect for Student Beliefs

+ Students cannot and should not
be forced or coerced into doing
dissection if they are opposed to it.

Teaching Efficacy

+ Studies comparing animal
dissection to non-animal
alternatives have demonstrated the
superior or equivalent efficacy of
alternative methods at all levels of
education.'®

Psychological Impacts of
Harmful Animal Use

+ Desensitisation to suffering and
killing.

+ Diminished capacity for
compassion and ethical decision
making.

* Negative underlying message
about the intrinsic value of animals’
lives.

+ Development of a utilitarian view
that animals are here merely for our
use.

* Risk of losing interest in science.

* Risk of psychological trauma.

Economic Advantages

+ Alternatives are substantially less
expensive (no need for transport,
housing, feeding, veterinary care,
anaesthesia, euthanasia).

Adverse Environmental Impacts

» Millions of vertebrate animals are
dissected yearly in US high schools
alone.”

+ Collection for educational uses has
been cited as contributing to frog
declines in the US® and Canada.®

+ The threatened spiny dogfish
shark Squalus acanthias remains
a popular species for school
dissections despite its tenuous
ecological status.
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SECTION FOUR

Conscientious Objection

HUMANE ALTERNATIVES TO HARMFUL ANIMAL USE IN EDUCATION

For those who are opposed to the killing and dissection of animals for
educational purposes there are a wide range of alternatives available.
These include:

+ computer simulations
* models
+ videos

« plasticised specimens (a deceased animal’s tissue is chemically replaced by
plastic, allowing preservation of minute detail in gross anatomical features
and producing a durable model for repeated use)

* non-invasive self-experimentation

+ surgical simulators

- ethically sourced cadaver surgery (for medical students)
+ supervised clinical experience

+ animal shelter sterilisation programmes (for veterinary students).

56 / ISSUE 4 / ANIMALS IN SCIENCE

References

1

Balcombe, J. Accessed 16 August
1999. Comparative studies of
dissection and other uses of
animals in education. Online

via www.hsus.org, Animals in
Research, Animals in Education.

Fowler, H.S. & Brosius, E.J. 1968.
‘A research study on the values
gained from dissection of animals
in secondary school biology’.
Science Education 52(2): 55-57.

Kinzie, M.B., Strauss, R. & Foss, J.
1998. ‘The effects of an interactive
dissection simulation on the
performance and achievement

of high school biology students’.
Journal of Research in Science
Teaching 30(8): 989-1000.

Lieb, M.J. 1985. Dissection: A
valuable motivational tool or a
trauma to the high school student?
Unpublished Thesis, Master of
Education, National College of
Education, Evanston, lllinois.

McCollum, T.L. 1987. The effect
of animal dissections on student
acquisition of knowledge of and
attitudes toward the animals
dissected. Unpublished Doctoral
Dissertation, University of
Cincinnati.

Strauss, R.T. & Kinzie, M.B. 1994.
‘Student achievement and attitudes
in a pilot study comparing an
interactive videodisc simulation

to conventional dissection’. The
American Biology Teacher 56(7):
398-402.

HSUS. Questions and answers
about dissection.
www.humanesociety.org/issues/
dissection/ga/questions_answers.
html. Retrieved 22 June 2012.

Vogt, R.C. 1981. Natural history
of amphibians and reptiles in
Wisconsin. Milwaukee, Wis.:
Milwaukee Public Museum.

Kingsmill, S. 1990. ‘Bullfrog blues:
Where have all the bullfrogs gone?’
Seasons 30(2): 16-19, 36.
Balcombe, J. 2000. The use

of animals in higher education.

The Humane Society Press,
Washington.



ANSWERS B

BODIES APART SCIENCE | UNIT STUDY 3 | PAGE 23/25

TASK 1
Label the Frog Heart
Page 39

carotid arch

systemic arch

left truncus
arteriosus

right truncus pulmocutaneous

arteriosus arch
N 4 /

right cranial y &~

vena cava

7
(‘S )

S
(

left cranial
vena cava

pulmonary vein

left atrium

ventricle
' caudal vena cava =

KEY:
=== OXygenated blood
=== deoxygenated blood
=== mixed blood

TASK 2
Label the Human Heart
Page 40

vena cava

= aorta l
pulmonary artery

left pulmonary
veins

right pulmonary

veins
right ventricle
caudal vena cava

left ventricle

KEY:
= oxygenated blood
=== deoxygenated blood
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TASK 4
Label the Bird Respiratory System

Page 45
Inhale 1 Exhale 1 Inhale 2 Exhale 2

trachea

interclavicular
air sac

anterior
thoracic
air sacs

bronchi

posterior
thoracic
air sacs

abdominal
air sacs

TASK 4 TASK 5
Label the Bird Respiratory System Label the Human Respiratory System
Page 46 Page 47

cervical
air sacs x 2

interclavicular
air sac x 1

anterior thoracic
air sacs x 2

posterior thoracic
air sacs x 2

' trachea =

abdominal
air sacs x 2

alveoli

diaphragm

trachea
cervical air sacs

interclavicular
air sac

abdominal
air sacs

anterior thoracic posterior
air sacs thoracic air sacs
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Multiple Choice

1.c 9.b 17.a
2.b 10. a 18.b
3.a 11.b 19.a
4.b 12.c 20.c
5.c 13.a 21.c
6.a 14.c 22.c
7.c 16.c

8.b 16.b
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BIOLOGY UNIT OF STUDY 4

M YEAR 11 M NCEA AS90926 M LEVEL 1.2 M DURATION 2-3 weeks

Supports internal assessment for Achievement Standard 90926

Report on a biological issue

A LESSON IN ETHICS AND NON-HUMAN AWARENESS

Sentience is the Bedrock of Ethics

A study of sentience in non-human animals

TEACHER GUIDELINES

The following guidelines are
supplied to enable teachers to
carry out valid and consistent
assessment using this internal
assessment resource.

CONTEXT/SETTING

This activity requires students to
collect and process data and/or
information to report on a biological
issue. An issue is one on which
people hold different opinions or
viewpoints. The issue that this
research assignment will explore is
sentience in non-human animals.

Sentience in non-human animals
has been and continues to be
contested and debated extensively
in the scientific community. New
discoveries regarding sentience in
non-human animals are made on a
regular basis. This is an important
topic for science students to consider
because of the ethical implications
involved in the use of animals in
science and in experiments.

Science students are required “to
consider the social and ethical
implications involved in making
responsible decisions about living
things” (Science in the New Zealand
Curriculum p. 52). Learning about
sentience in non-human animals will
help students when making ethical
and responsible decisions about the
use of animals in science.

The study of ethology has in recent
years changed the cultural and
scientific perceptions and treatment
of non-human animals and continues
to do so. Great Apes are not used
in experiments in the Netherlands,
New Zealand, the United Kingdom,
Sweden, Germany and Austria,
largely due to new knowledge and
understanding of sentience in these
animals.

This assignment will include the
processing of information and the
linking of the processed information
to a use of science. At Level 1,
teacher direction sets the scope of
the research by:

+ choosing the topic to research

+ providing templates on which
the students base their reports
indicating the presentation of the
information and links required.

In order to report comprehensively
students must:

« refine a suitable question or
purpose

+ identify multiple links between the
biological ideas that are related to
the question or purpose

Internal assessment Achievement Standard 90926 Level 1.2 © NZQA. Adapted by Animals & Us with permission.
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« collect and process primary or
secondary data and/or information
from a range of sources

« evaluate sources of information/
data in respect to the question or
purpose

+ identify at least two different points
of view supported by evidence

« take and justify a position with a
recommendation for action

« present findings in a report.

A choice of topics is provided for
this research assignment. These
topics will help students explore the
behavioural, emotional and sensory
worlds of non-human animals.
Students will be asked to consider
animal intelligence, pain perception,
awareness, communication,
sociability and morals.

Research topics students can

choose from include:

+ evidence of intelligence in non-
human animals

+ evidence that non-human animals
experience emotions and
physical sensations

« evidence that non-human animals
are aware of their surroundings

+ evidence that non-human animals
communicate their needs

« evidence that non-human animals
are sociable with others

+ evidence that non-human animals
are virtuous.



This assessment is an open-book
research assignment.

The assignment consists of two
parts that lead to the production of
a report.

Part 1 involves processing
information. This information can be
researched or provided.

Part 2 involves interpretations
of the information and reporting

ADDITIONAL INFORMATION

The following prior teaching is required:

TEACHER GUIDELINES

SENTIENCE IS THE BEDROCK OF ETHICS BIOLOGY | UNIT STUDY 4 | PAGE 2/10

the research results. The report
will follow the provided format or
template.

CONDITIONS

Students will need sufficient time to
carry out the research, processing
and reporting required for this
activity. As a guide it is expected that
the research component could be
completed in three to four hours

with a further one to three hours
required to complete the report.
Students will need sufficient access
to both computers and the internet
either at school or at home.

This time could be allocated in a
single fortnight or could be spread
over a longer interval such as a
school term to allow for research
and processing of a range of source
material. Teachers need to keep in
mind the credit value of this standard
when determining the time for this
assessment.

All work is likely to be undertaken
individually and appropriate
measures should be taken to ensure
authenticity. This could involve
collecting all student notes with the
final report; requiring authentication
of any work undertaken at home
and/or collecting work undertaken in
class at the end of each lesson and
returning it to students as required.

Teachers need to keep in mind
the credit value of this standard
when determining the time for this
assessment.

« Issues — What makes a biology topic and issue (i.e. when people hold different opinions or viewpoints about it)?

+ Refining a question — Taking a general question or purpose about an issue and refining it to make it suitable to guide

research.

+ Making multiple links involving biological ideas — Describing and explaining the biological ideas related to the
question or purpose and identifying multiple links between the different ideas and the question.

+ Processing data/information — Selecting biological ideas relevant to the issue from a range of sources and
organising the ideas for reporting. A range is likely to involve at least three sources, and the sources can be the same

type (e.g. all from the internet).

- Evaluating sources - |Identifying sources that provide biological ideas relevant to the question and checking the
sources for accuracy, being up to date and/or bias; providing reasons why a particular source was/was not used.

+ Using evidence to support different points of view — Selecting at least two different points of view and then
selecting biological ideas that support why a person, group or organisation holds each of these points of view.

- Justifying a position — Stating their own opinion with reference to specific information they have researched.

- Giving a recommendation for action — Saying what they believe should be done about the issue and why.

+ Presenting findings — Structuring a comprehensive report to clearly present findings.

+ Recording sources — Writing a list of sources in a way that can be accessed by others.
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RESOURCE REQUIREMENTS

Students need to access a range of information sources. These may include Key resource

second

biology magazines, internet sites, Alpha resources and other Royal Society Second Nature: nature
resources. Use of primary sources (e.g. through interviews) is acceptable. The Inner Lives of i
Information is required on the biological ideas and processes related to the Animals by Jonathan 3
issue and on the different points of view held by people. Students also require Balcombe. Palgrave q
access to computers and the internet for their research and reporting. Macmillan, 2010. o
pp. 71-99. g ]
Secondary m

resources

Frozen Planet. BBC Natural
History Unit. 2011.

The Life Collection: David
Attenborough. BBC Natural
History Unit, 2005.

The Blue Planet. BBC Natural
History Unit, 2005.

Meerkat Manor. Oxford Scientific
Films, 2005-2008.

Generic Assessment Schedule: Sci/1/2

AS90926 (Biology 1.2): Examples of evidence, relevant to the specific context being assessed, will need to be inserted
in the spaces indicated before this schedule can be used.

EVIDENCE JUDGEMENT FOR JUDGEMENT FOR JUDGEMENT FOR
ACHIEVEMENT ACHIEVEMENT WITH ACHIEVEMENT WITH
MERIT EXCELLENCE
The complete report. | Report on a biological Report in depth on a biological | Report comprehensively on a
issue. issue. biological issue.

Report includes:

» Evidence of processed |+ As for Achievement. « As for Achievement.
information relating to the
question on “sentience in
non-human animals”

» Description of a use + Explanation of a use related | + Discussion of a use related
related to the science to the science knowledge. to the science knowledge.
knowledge. [insert examples] [insert examples]

» The report is mostly in the | < As for Achievement. + As for Achievement.

student’s own words.

A list of three reference « As for Achievement. + As for Achievement.
sources, given in a
way that would enable
another person to find
the information.
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BIOLOGY uNIT OF STUDY 4

B YEAR 11 M NCEA AS90926 M LEVEL 1.2 M DURATION 2-3 weeks

Supports internal assessment for Achievement Standard 90926

Report on a biological issue

A LESSON IN ETHICS AND NON-HUMAN AWARENESS

STUDENT INSTRUCTIONS

Sentience is the Bedrock of Ethics

A study of sentience in non-human animals

STUDENT GUIDELINES

This activity requires you to report
on a biological issue. An issue

is something on which people
hold different opinions and
viewpoints. There are a number
of issues that impact on New
Zealanders. In this activity you will
be researching an issue related to
sentience or awareness in non-
human animals.

Sentience in non-human animals
has been and continues to be
contested and debated in the
scientific community.

In recent years ethologists (scientists
who study animal behaviour) such as
Jonathan Balcombe have started to
explore sentience and the emotional
lives of non-human animals. Dr
Balcombe believes that “animal
behavior is one of the clearest
windows into animals’ inner lives.
The way animals behave helps to
demonstrate their sentience, and

| like to say that sentience is the
bedrock of ethics”: www.guardian.
co.uk/technology/2010/apr/25/
jonathan-balcombe-animal-feelings

Peter Singer, a Professor in Ethics
and Philosophy, explains the animal
researcher’s dilemma in his book
Animal Liberation — Second Edition:
“the researcher’s central dilemma
exists in an especially acute form

in psychology: either the animal

is not like us, in which case there

is no reason for performing the
experiment; or else the animal is
like us, in which case we ought

not to perform on an animal an
experiment that would be considered
outrageous if performed on one of
us” (p. 52).

Ethologists such as Dame Jane
Goodall have changed the way we
view primates. New Zealand was
one of the first countries in the
world whose Animal Welfare Act
prohibited the use of Great Apes in
animal experiments (currently Great
Apes cannot be experimented on in
the Netherlands, New Zealand, the
United Kingdom, Sweden, Germany

and Austria), the reason being that
chimpanzees, bonobos, gorillas and
orangutans have been proven to

be cognitively so similar to humans
that using them as test subjects is
considered unethical. This decision
was without doubt influenced by the
work conducted by ethologists such
as Dame Jane Goodall and Dian
Fossey.

In this study you will use Jonathan
Balcombe’s book Second Nature:
The Inner Lives of Animals as a
primary text to explore sentience in
non-human animals.

In Second Nature Dr Balcombe
explains the term ‘umwelt’, a term
coined in 1905 by the German
ethologist Jakob von Uexkdll. “The
idea is that variations in brains,
sensory equipment, and lifestyles
of different kinds of animals likely
result in their having different mental
and perceptual experiences. Dogs,
for example, see mainly black

and white, but their acute sense

of smell allows them to discern a
kaleidoscope of information. Just
watch dogs on their walks: they
spend a lot of time with their nose
against the ground, sniffing up clues
as to who or what has been there
before.” (Second Nature p. 18.)
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SENTIENCE IS THE BEDROCK OF ETHICS BIOLOGY | UNIT STUDY 4 | PAGE 5/10

In this activity you will be required to individually develop and refine a suitable research question or purpose based on
the issue of sentience in non-human animals.

In order to answer your research question and present your findings in a comprehensive report you are required to
complete the following three tasks:

TASK 1 Develop and refine a research question

TASK 2 Collect and process information

TASK 3 Report your results

TASK 1

Develop and Refine a Research Question

1. Develop possible questions 2. Select and refine one question
suitable for research, relating to the or purpose on which to base your
issue of sentience in non-human research. This must relate to the
animals. biology of sentience. It will help you

. focus your research.
The research topics or areas you can

choose from include: Use the references (derived from

- evidence of intelligence in non- Second Nature) in Tables 1-2 to help
human animals you refine your question and choose

. evidence that non-human animals an area of animal sentience to focus
experience emotions and physical on.
sensations 3. Submit your research question

+ evidence that non-human animals or purpose to your teacher before
are aware of their surroundings beginning your research.

+ evidence that non-human animals This is to be completed before:

communicate their needs
+ evidence that non-human animals
are sociable with others

- evidence that non-human animals (date)
are virtuous.

NOTE: All work is to be completed at school OR you may do some research at home, but

if you do you must get an adult to verify it is your own work. You will be required to hand in
all your research notes, showing evidence of processing, with your final report. Processing
information could involve listing, sorting, collating, highlighting, using stickies or summarising
relevant scientific information.

Internal assessment Achievement Standard 90926 Level 1.2 © NZQA. Adapted by Animals & Us with permission.
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TASK 2

Collect and Process
Information

You will have three to four hours to
collect and process your information.

1. Use arange of at least three
sources to collect information related
to your question or purpose. The
information must include biological
ideas about sentience in non-
human animals. Also collect and
process information on the differing
viewpoints that people, groups
and/or organisations have expressed
about this issue.

2. Make sure you collect enough
information to allow you to take a
position on the issue. You will be
expected to justify your position
using information taken from your
sources. You must also make

a recommendation for further
action and give reasons for your
recommendation.

3. Evaluate the information in each
source as you find it. Questions you
could ask include:

+ |s the information it contains
useful?

STUDENT INSTRUCTIONS

SENTIENCE IS THE BEDROCK OF ETHICS BIOLOGY | UNIT STUDY 4 | PAGE 6/10

Possible sources you may choose to use are:

Key resource

Second Nature: The Inner Lives of Animals by Jonathan Balcombe, Palgrave

Macmillan, 2010.

Secondary resources

Frozen Planet. BBC Natural History Unit, 2011.

The Life Collection: David Attenborough. BBC Natural History Unit, 2005.
The Blue Planet. BBC Natural History Unit, 2005.
Meerkat Manor. Oxford Scientific Films, 2005-2008.

* Does it contain accurate biological
information?

+ Is the information up to date (look
for the date it was developed or
last updated)?

« Is the information fact or opinion?

4. Record all sources you collect
information from in a way that allows
another person to find the same
source. Also note any sources you
do not use and explain why they
were unsuitable.

ANIMAL EXPERIENCE
EVIDENCE CHART

The creation of an animal experience
evidence chart will assist you with
the collection and processing of
information.

If your research question focuses on
a specific animal experience or type
of coexistence you can create an
animal experience evidence chart as
shown on page 66.

Reminder: The experiences and
coexistences you can choose from
are:

+ Experience/Sensitivity

+ Experience/Intelligence

+ Experience/Emotions

+ Experience/Awareness

+ Coexistence/Communication
+ Coexistence/Sociability

« Coexistence/Virtue.
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ANIMAL EXPERIENCE EVIDENCE CHART - Example

SENTIENCE IS THE BEDROCK OF ETHICS BIOLOGY | UNIT STUDY 4 | PAGE 7/10

ANIMAL EXPERIENCE EVIDENCE CHART

Animal species | Experience/Coexistence | Evidence

Grey squirrel Deception “Grey squirrels practice food-burying deception. Close observations
have found that these rodents will — in addition to burying nuts — dig
and cover empty holes. Not surprisingly, this ‘deceptive caching’
occurred more often in the proximity of other squirrels, and it was
found to be effective in reducing the likelihood of theft by ‘surrogate
cache pilferers’, the humans studying them ... Once a squirrel has
been purloined, s/he is more likely to engage in deceptive caching,
as well as to bury nuts in places harder to reach ...” Second Nature
pp. 74-75

Adelie penguin Deception www.youtube.com/watch?v=LbTZg5TGM1c

BBC film crew captures Adelie penguins stealing stones from each
other’s nests and getting caught in the act on the documentary
series Frozen Planet.

Monkey Deception “Researchers at Yale University presented twenty-seven wild

and free-ranging monkeys with two visually identical containers

of food; one rattled when handled, and the other was silent. If a
human sitting nearby faced the apparatus, the monkeys showed

no preference from either container. But when the human’s gaze
was averted, the monkeys showed a strong preference for the silent
container. Thus, the monkeys attempt to obtain food silently only in
conditions in which silence is relevant to obtaining the food without
risk of detection by a bystander.” Second Nature p. 72

EXAMPLE OF ANIMAL
EXPERIENCE EVIDENCE CHART

RESEARCH QUESTION: Is there evidence
that non-human animals are aware of
themselves and others?

Examples of awareness include
deception, alliances, planning,
problem solving, tool use, humour,
imitation, discrimination, gaze
following, attention, anticipation,
wariness, vigilance, theory of mind
and metacognition.

Place your animal species in the
first column, the experience or
coexistence you are focusing on
in the second column, and the
evidence of the experience or
coexistence in the third column.

Internal assessment Achievement Standard 90926 Level 1.2 © NZQA. Adapted by Animals & Us with permission.
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TASK 3
Report Your Results

NOTES ON TABLES 1-2
Tables 1-2 are based on the

You will have insert time] to present your findings. key resource Second Nature by
Jonathan Balcombe.

Write a comprehensive report on sentience in non-human animals in which you:
These tables refer to pages in

Second Nature where you can
find evidence to support your

- State your research question or purpose, which must be suitable for
research and refined from the issue above.

+ ldentify the biology relating to the question or purpose by making multiple research question. Some extracts
links between relevant biological issues. from Second Nature have been
reproduced in this issue of

« Identify two different points of view on the issue of sentience in non-human
animals supported by evidence (i.e. giving reasons why the people, groups

and/or organisations hold these viewpoints). The categories outlined in these
tables can also be applied to,

and used as a guide for, other
resources and materials.

Animals & Us.

- State your own position on the issue. Use information from your sources to
justify why you hold that position, and make a recommendation with reasons

for action in the future.
Animals in Science has been

- Evaluate at least three sources of information you have used related to your written in order to provide
question or purpose (i.e. explaining why they were suitable (or not) to collect teachers and students with a set
information from). For example: of materials that argue against
- Is the information it contains useful? animal experiments. The key
- Does it contain accurate biological information? resource Second Nature contains

some examples of animal
sentience where the animals
involved are used in experiments.

The following is a disclaimer
- Is the source biased to one particular point of view? from author Jonathan Balcombe

- Is the information up to date (look for the date it was developed or last
updated)?

- Is the information fact or opinion?

+ Record the sources you used in a way that allows them to be found by regarding this issue.

another person. All processed material used in the development of the Disclaimer:
student’s response (e.g. in a research logbook or portfolio) is to be submitted Please note that some of the

and may be used as evidence of authenticity, processing, integration and experiments cited in this section

evaluation. caused varying amounts of
avoidable harm to the animal
subjects. The inclusion of

these studies is intended to
demonstrate the animals’
sentience only, and is not meant
as an endorsement of such
methods.

Jonathan Balcombe
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TABLE 1

Range of Experiences

Touch

Magnetic perception
Homing
Eavesdropping
Learning

Senses

Need for control

Call signatures
Ultrasound
Communication

Memory

Problem-solving

Abnormal behaviour
Emotions

Optimism and
pessimism

Source: EXPERIENCE EXPERIENCE EXPERIENCE EXPERIENCE

Second Nature | Sensitivity Intelligence Emotions Awareness
(pp. 74-80) (pp. 81-83) (pp. 84-88) (pp. 89-91)
Navigation Memory Emotional fever Alliances
Perceptions Delayed gratification Gratitude Deception
Hearing Teaching Grief Planning
Flexible behaviour Planning Stress Problem-solving
Play Awareness Attention Tool use
Flight Predator inspection Interest in others Humour
Individual recognition Protection of others Persecution Awareness
Mother-pup reunions Sentience Post-traumatic stress | Imitation
Predation Perceptions disorder Audience effects
Activity levels Learning Regret Discrimination

Gaze-following
Theory of mind
Attention
Metacognition
Self-awareness
Anticipation
Success
Wariness

Vigilance

NOTE: Page numbers refer to Animals in Science
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TABLE 2

Types of Coexistence

Communication with vertebrate

As mutualists

Source: COEXISTENCE COEXISTENCE COEXISTENCE
Second Nature | Communicating Sociability Virtue (p. 102)
(pp. 92-96) (pp. 97-100)
Communication Sharing Altruism
Language Collaboration Courage
Dialects Midwifery Consolation
Vocabulary Solidarity Emotional awareness

Empathy

Calling by Cheating Communal nursing
Sign language Cleaner-client fish relations Democracy
Gestures Role of pleasure Peacemaking
Semaphoring Image-scoring Reconciliation
Triangulation Punishment Restraint
Ventriloquy Cognition Sense of fairness
Individual labelling by Cooperation Concern for others

Recognition of others
Symbolic communication
Alarm calls
Referential calls
Individual recognition
Echolocation control
Ultrasound
Perceptiveness
Problem-solving
Theory of mind
Awareness

Expectations

Social, success of
Sociability

Virtue

Cooperative hunting
Communal nursing
Reconciliation

Babysitting

Deference
Self-handicapping
Pain

Conflict resolution
Fairness

Mirror neurons
Virtue

Sympathy

NOTE: Page numbers refer to Animals in Science
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LIST OF TEXTS
Science/Biology
Extended Written Texts

NON-FICTION (extracts from)
74 Second Nature: The Inner Lives of Animals. Balcombe,
Jonathan. 2010.

103 The Emotional Lives of Animals: A Leading Scientist
Explores Animal Joy, Sorrow, and Empathy — and Why
They Matter. Bekoff, Marc. 2007.

120 [lll-gotten Gains. Regan, Tom. The Great Ape Project.
Cavalieri, Paola and Singer, Peter (eds). 1994.

Short Written Texts

JOURNALS

172 Behaviour. Bekoff, M. ‘Play Signals as Punctuation: The
Structure of Social Play in Canids’. 1995.

179 American Zoologist. Bekoff, M. ‘Social Play and Play-
soliciting by Infant Canids’. 1974.

183 Behaviour. Diamond, Judy and Bond, Alan. ‘Social Play
in Kaka (Nestor meridionalis) with Comparisons to Kea
(Nestor notabilis)’. 2004.

187 Behaviour. Diamond, Judy and Bond, Alan. ‘Social Play in
Kakapo (Strigops habrotilus) with Comparisons to Kea
(Nestor notabilis) and Kaka (Nestor meridionalis)’. 2006.

191 The Quarterly Review of Biology. Spinka, M., Newberry,
R.C. and Bekoff, M. ‘Mammalian Play: Training for the
Unexpected’. 2001.

194 Society & Animals. Phillips, M.T. ‘Savages, Drunks, and Lab
Animals: The Researcher’s Perception of Pain’. 1993.

MAGAZINES
203 Listener. Bone, Alistair. ‘Pain Factor: How much do animals
suffer in this country in the name of science?’ 2002.

204 Resurgence. Creamer, Jan. ‘Vivisection: “The blackest of all
crimes™. 2012.

207 New Scientist. Graham-Rowe, D. ‘Could lab rats be
replaced by a lung on a chip?’. 2009.

208 New Scientist. Lyon, Zeeya Merali. ‘Human skin to replace
animal tests’. 2007.
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126 Kea, Bird of Paradox: The Evolution and Behaviour of a
New Zealand Parrot. Diamond, Judy and Bond, Alan. 1999.
133 Sacred Cows and Golden Geese: The Human
Cost of Experiments on Animals. Greek, Jean Swingle and
Greek, C. Ray. 2000.

158 The Costs and Benefits of Animal Experiments. Knight,
Andrew. 2011.

NEWSPAPERS

209 The Dominion Post. ‘Animal death toll ends cloning trials’.
Chug, Kiran. 2011.

210 New Zealand Herald. ‘Animal experiments jump 21pc says
ethics group’. Collins, Simon. 2004.

211 New Zealand Herald. ‘GM Mutant cows die in trial’. Gibson,
Eloise. 2010.

213 New Zealand Herald. ‘Animal testing body seeks rigid
record keeping’. NZPA. 2003.

214 Sunday Star Times. ‘Headless chickens put to the test’.
Woulfe, Catherine. 2008.

STATISTICS

215 Ministry of Agriculture and Forestry. NAEAC (National
Animal Ethics Advisory Committee). Annual Reports 1998-
2011.
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SCIENCE/BIOLOGY TEXTS
EXTENDED WRITTEN TEXTS (NON-FICTION]

J. Balcombe, Second Nature: The Inner Lives of Animals. (Palgrave Macmillan, New York, 2010), pp. 15-25.
Extract from Chapter two: Tuning in: Animal sensitivity.

SO 4»ln'|
nature

Sentience Expanded

How does a human’s sentience—our capacity o feel pain and
pleasure—stack up against a nonhuman’s? An impartant problem with
guestions like this is that we cannot know for certain, becanse another's
Feelings, whesher simple or complex, are private, We can. however,
divine a grear deal from the anatomy, physiology, and behavior of other
animals, and by using our own experiences as a guide. Insofar as we
are more intelligent than, say. a sea lion or 3 bat, we may be capable of
richer cxperiences and feelings in the mental-emotional domain. | can
anticipate gerting together with friends, journcying to a new country,
or delighting in a clever joke, whereas the sea lion, presumably, is nor
privy 1o at least some of these sorts of mental pleasures. Bur 1o the
same degree, the sea lion is perhaps comparatively free from che mental
anguish my own rational mind is capable of producing. In his best-
selling book The Power af Now, che spiricual eeacher Eckhart Tolle seeks
to guide us our of the angst and unhappiness we bring on ourselves
by our preoccupations with unalterable past and unpredicrable furure
events.' Un this reasoning, there is no clear basis for the assumprion
thar & more intelligent life is inherently bener {or worse) lived. Qualicy
of life does not align smoothly with intelligence.

Furthermore, & less intelligent animal may experience life no less
richly than a human, in the sensory realms. This &s not a new idea.
The British clergyman Humphry Primate (1735-1776), an early writer
on animal welfare, knew the tenuousness of linking suffering o intel-
lect: “Superiority of rank or station exempts no creature from the sen-
sibility of pain, nor does inferiority render the feelings thereof the less
exguisite.”* More recently, the biologist John Webster, author of Aninal
Welfare: Limping sowards Eden, has expressed a similar sentiment, if
somewhar more bluntly: “People have assumed intelligence is linked 1o
the ability to suffer, and char because animals have smaller brains they
suffer less chan humans. That is a pachertic piece of logic.™

Because animals evolve greater sensitivities in realms relevane 1o their
survival, and because different niches presemt diverse sensory challenges
to organisims, it tollows char humans have not cornered the evolutionary
market on sensory perceptions. Elephants communicare in infrasound,
bats in ultrasound, and some fishes with electricity. Many organisms far
exceed us in olfacrory and other chemical sensitivity, Orhers have more
advanced organs for detecting subtle changes in water or air movements,
In the emotional domain, it is Far from clear thara monkey’s ar a rabhir’s
fear is felr less acurely than our own fear, o thar feelings of affection,
and subsequent grief ar their loss, are duller berween rwo parrots who
mare for life chan such feelings berween two humans,

Jonathan Balcombe, Second Nature: The Inner Lives of Animals. © 2010, Palgrave Macmillan, reproduced by permission of Palgrave Macmillan.
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SCIENCE/BIOLOGY TEXTS
EXTENDED WRITTEN TEXTS (NON-FICTION]

J. Balcombe, Second Nature: The Inner Lives of Animals. (Palgrave Macmillan, New York, 2010), pp. 15-25.
Extract from Chapter two: Tuning in: Animal sensitivity.

SO 4-lu‘|
nature

As far as is known from physiological studies, the perception of nox-
ity stiuli and cheir conduction to parts of the brain thar regisser
pain are faledy ddentical processes among the different mammals thar
have been so examined.” The benefit of measuring pain perception at
the brain level is thar i is not vulnerable o confiuinding fsctors such as
stoicism, which may make an animal appear ro be kess in pain chat she
of be actually is, Age, penerics, sex, and prior experiences are other fac-
tors that may influence the perception of pain, In & paper published in
2008, University of Massachusetes vererinarian Jerald Silverman con-
cluded thar "wirh regard 1o experiencing pain, there are no uneguive
cally “higher’ or lower sentient species among the mammals™

Because many aniimals have more acire senses then we do, they may
feel cerrain things maore intensely chan we do. What prool have we thas
a needle prick is less painful o & mouse than o 1 man? Recogniring
a painful sensarion and trying 0 escape from ic should nor be any less
compelling an evolusionary imperarive for a rodent than for a primare,
The propagation of mouwse genes—which pain evolved o assst by
helping mice avoid situations that chreaten to destroy them and cheir
penes—is no less worthy o project for 3 monally indifferent namre than
ws the propagation of human genes. In some situations, it is possible thas
a human's knowing the reasons for pain—such a4 3 necessary medical

nay lessen (or intensify) che experience of the pain,

British ethologise Donald Broom believes fishes may in some cases
suffer more than we do, for chiy may lack ways thar we have for dealing
with pain. For instance, humans can be told (or we can well ourselves)
thar a pain will noe last for long, whereas fishes presumably are unable o
dao so." For American ethologist Marc Bekoff, suffering may be greater in
an animal with no rich cognigive life with which o remember pase events
or anticipare the future” In The Undesdled Crie Anmnal Consefonmies,
Antinat! Fatn, and Scignee, American hioethiciss Beroard Rollin suggeses
that animals with 3 reduced concept of time may not Jook Forward 1o or
anicipate the cessation of pain. “IF they are in pain, their whole universe
is pain: there is no hoeizon: they are dheir pain.™

It is well documented thar the adrenal responise 1o stress in humans
is nue mearly as dramatic as in animals, One possible explanation for
this is thar humans are very adepr ar finding ways o cope with soress,
Our various psychological defenses and coping devices “damp down”
the stress response” When [ reviewed published articles an animaly’

responses to unpleasant or painful mutines in laborasory sertings, T
learned that thetr stress responses are prosounced and lastng, In
response o heing stuck with a needle, having blood drawn, or heing
force-fed, rats, mice, rabhits, monkeys, and various birds all show dra-
matic increases in typical stress markers, Blood levels of the "aress
hosmione” corticosterone soar o a5 much as fve-times pormal, and &t
can take up o 90 minutes before they rerum w baseline levels, Hear
rates and blood pressure also rise." There are also so-called witnessing
eftects: Animals who are in the same room as other animals being mis-
trested or killed also show seress reactions.”’
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Sensitivity o pain has been better studied in farmed animals than
most other animals, Physiological and behavioral responses o such
rourine pracrices as castration, hot-iron branding, il removal, horn-
bud cauterizing, and beak-searing—all of which are performed without
anesthesia—indicate thar pain is intense and lasting,'* Though “prey”
animals such as sheep, cattle, goars, and pigs may have evolved stoicism
tor avodd being singled our as weak or vulnerable by a lurking predator,
changes in body posture and movements (e.g., shaking, rwitching, al-
ternating lifting of hind legs), and raised blood stress hormaone levels
indicare that their pain is real.

Time Perception

Have you ever wondered if other animals experience time ar a differ-
ent tate than us! The perception of time by animals with different
life spans and activity rates was another pare of the umwelr concepr
conceived by von Uexkill. Popular folklore assigns seven dog years ro
every one of ours, bur this seems likely o be more a product of dogs’
shorter life span than their acrual experience of time, Yet, the speed of
some animal responses reveals a finer perception of time than we can
achieve. Knifefish communicace with elecrrical discharges of up o a
thousand pulses per second. A nightingale sings cach note of his elab-
orate song in just one-tenth of a second; humans can only appreciate
its complex nuances if they record it ar high speed and slow it down,”
Mared pairs of Amazon splash reteas make synchronized leaps from
the water to deposit and fertilize their eggs on overhanging leaves. So
closely rimed are these leaps that the two fish appear as one.™

[ have rimed the quick movements of 4 hrown creeper shimmy-
ing up the trunks of trees and vines, turning her head and prob-
ing the crevices with her beak. Each movement occurred ar a rare of
approximarely three to four per second. If this tiny bird is using her
brain consciously with each movement—as seems likely, given thac
she is foraging and muse detect and respond to specific cues in her
surroundings o do so successfully, all the while remaining vigilant
for the occasional lurking hawk—then her perceprual speed must
function faster than ours.

Bats have been shown in experiments 1o be able ro make fime dis-
criminations in their perceprion of echoes down to 10 billionths of
a second.” Some people are incredulous ar this, bur we may expect
animals to be exceedingly good at perceiving stimuli thar are highly
important to their survival. Being able o make precise rime discrimi-
nations in three-dimensional space in the dark can mean the difference
berween a hit and a miss for a little brown bat (Myorss fucifius) pur-
suing a midge.
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Flocking birds and schooling fish are renowned for the coordina-
tion of their movements, To our eyes ar lease, it appears char the enrire
fleck or school changes direction ar one instane, as i chere wese some
intermal kmowledge of the decision-making of all vchers. Some natural-
ists had ascribed this coondinated behavior to a form of elepachy, bue
analysis of slow-mation filmed sequences shows thar these crearures’
sensory systems are operating on a much finer time scale, so that it only
appears to us that they all change direction instanzancousty when in
fact there are minuscule delays,

Many hirds sing antiphonally. In some species of wren, up to eight
birds intercalate individual calls into 2 unifted, seamless whole thar
has stunning acoustic beaury and coordination. Plain-tailed wrens
{ Thrpotherus enaplry) of South Ameriea sing in synchronized chorses,
cach hird using & reperdne af abour 20 phrases, each r_':lh.'l-u"._!.fjna.l.'a‘hl:d
o the other birds’ calls. Smgs can last two minutes, -CILLrIEl’Ig| which
individuals drop in and eu™ This speaks w the birds’ remarkable
remporal and pitch perceptions. Human encroachment may be forcing
the wrens and other birds t rmmp up their slgnals, Duech researchers
recorded the calls of grear tits In ten major European cities, including
London, Paris. Amsterdam, and Prague, and found thar ciey-dwelling
birds sing shorrer, faster, and higher songs than the dower melodics
of their country cousing,™ Ir's thought to be an adapration o counter
hackground noise and make it eaxder w find a moe amid the urban
din. Umwels evedve.

Beyond Our Sensei

To ger by in cheir ecological niches, many animals have evolved per-
ceprual abilities that exceed our own, Wildebeests have the uncanny
abiliey 1o derect the presence of rinfall thirey miles away, Using this
abiliy, wildebeests move w greener pastures, rarher than waiting for
the min to come 1o them by chance. How they do this is not cerrain,
bt researchers studying them in Kenya have speculared thar they may
use a combination of sght, smell, and sound.™

Becsuse seed predarors hinder a tree’s reproductive ourpur, many
trecs have evolved & swamp-and-starve straiegy, producing relacively
litele seed in mosr vears, then a sudden glur before the seed-eaters can
recover, Squirrels, however, are somehow able 1o precdict a “mast” year
when 4 sprice eree produces 3 bumper crop of cones. In such years,
muather squirrels interrupe the weaning of their first livrer of pups and
conceive @ second one, They do this ahead of the impending food
glue, and it Bn't known quite how they anticipare the bumper crop:
perhaps chey are able o see a difference in the buds thar will form
cones, o perhaps they can derecr 2 chemical change ™ Either way it
allows squirrels to hear the dinner bell beloze it has even been rung,
Mangabey monkeys have been shown to rely on their memory of
recent patterns of wmperature and solar sdiation to decide whether
or not to travel to a particular pacch of fruic*® Bislogists working on
Panama’s Barro Colorade lsdand claim thar if you want 1o be sure a
storm is nigh, just listen for the howls of howler monkeys. They never
gee i wrong.
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Estarine crocodiles have superb long-distance homing abilities.

This was not known until scientises decided o affix tracking devices
,ﬂ to three adults caughe near popular Australian beaches and rivers be-
= ; fore shipping them to more remore areas. For instance, when one large
N Spaien) crocodile was flown by helicopeer to the east coast 400 km (250 miles)
away, he was back home within three weeks.*® One scientist couldn't
resigt likening chem m boometangs, excepr chat boomerangs don't
think or act on cheir own,

While there is probably a plysical explanation for these phenom-
ena, they illuscrate certain 1ypes of perceprion that far exceed the capa-
hilities of humans, Perhaps these animals have sophisticared ways of
predicring furure parcerns based on past events combined with a rich
mental representation of their physical environmens,

Because we don't think or see like them, and because we are rot
intimarely versed in another species” postures, vocalizadons, smells, and
personalities, we miss a lor of what's going on. Forrnnately, technolog-
ical advances are expanding our ohservational niche. It was anly when
the play of babbler birds was stadied on slow-motion video that subtle
exchanges berween individuals were noticed: eve coneact and special
pastutes dusing play, for example.™ Similady, Marc BekolT only dis-
covered the role of eve contact and stances in the play of dogs when he
examined videa frame by frame,™

Research from the University of Sheffield and the Massachusetrs
Institute of lechnology has shown strong paralicls berween rars’ wse of
whishers and humans” use of fingertips 1o explore their surronndings.
High-speed viden recordings of che movemencs of the animals’ whis-
kers and rheir associated muscles reveal that rats adjuse their whisker
movernents, “whisking” them back and forth many times each secend,
using information from cach contact o decide how best so position the
whiskers for the nexe one. Smooth surfaces are explored with periodic
waves of motion, while rough surfaces are reated wich large, itregular,
high-speed brushes. These movements arc actively conerolled by the
rals, just a5 we guide the movemenes of our fingerrips as we explarc the
feel of shapes and rexcures.™

Walruses also have sopremely tactile whiskers. Recent srudies
show chat walruses and manatees contral their thick vibrissae oy a
network of muscles arranged like the sirues of the Eiffel Tower, Tach
whisker can be telescoped our and moved in 4 coordinared fastion,
allowing the animal w dersct the size, shape, wwxture, and tase of
small objecrs hidden beneath mud and sand.** Colleen Reichrnuth
of the University of California ar Santa Cruz reports thae “if you
drop a lkde plece of fish on the whiskers away from che mouth
they can walk it along the whiskers, across the muzzle and into the
mouth.”
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Mouse Fidelity

Cute and popular in animated films, reviled as “pests” and abused as
laboratory subjects, house mice pay rovally for cohabiting with Hame
sapiens. Yet cohabit they do. The remprations are just o great, and
they have enough guile to thrive. Rodents, in particular mice and
rats, are also commonly demeaned as “lower mammals,” even though
molecular studies suggese that rodents {and rabbirs) are more closely
refated 1o monkeys than are dogs.™

Most humans around the wardd have had contact with mice.
Extracrdinarily resourceful and successful ar living commensally with
us, the house mouse in particular has made a good living by entering
human habitations and living, off the wilings left by their lnmbering,
distant mammalian consins. Small und wich a scraightforward *design,”
rhe mouse ranks, on firse plance, as a cheap compacr sedan among
some of the Cadillacs and Benclevs of the mammalian class. Yer, on
closer inspection, the mouse i a6 astonishing marvel, House mice
arc acutely attuned to their surroundings. They are highly sensitive
to sound, smell, caste. and rouch, Their vision, while relatively poor
in brighter lighe, is keenly adapred to the low-lighe conditions they
encounter in their nocrurnal wild ways,

Their sensory worlds are quite different from ours, Twe lefra teail of
urine wherever we wenr, we'd not be very popular, bur for 3 meuse, it's
a normal social courtesy. A mouse’s urine is like a signarure, It contains
chemical informarion char communicates an individual’s sex and social
atatus. ™ Mousc poe also allows vihicr e 1w discern generic refared-
ness, a process which may have evolved o avoid inbreeding™ There is
even evidence thar female mice can discriminate the degree of parasite
infestation in males based on the smell of their urine, and that chis may
in turn influence females” mating proclivities.™ It is not clear whether
mice are conscious of the discriminarions they make. At the very least,
though, these abilities indicare that a mouse’s sensory system operates
with fidelity comparable 1o a human's,
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Clever Bunnies

Rabbies are often dismissed as simpletons with little up wp (except for
those prominent ears), Rabbir rescuer Andrea Brar=Frick is often sur-
prised by the alertness of her rabbirs, Preferring to have the rabbits” liv-
ing quareers tidy before their dinnertime, Andrea began training some
of them to put a oy in their hay box before giving them their evening
salad. Within a week they were getting pretty good at it The following
weelk, a5 she b:g:m making salads in the kirchen, Amanda scarted hear-
ing noises in the rabbit cages. She looked our the window and all the
rabbits were putting toys in their boxes before she even gave them che
command. She figures either they heard or smelled the kitchen prepa-
rations. or they had seen whart she was doing through the window
Brart-Frick is one of & growing number of people who clicker-train
domesticared rabbirs o negotiate obstacle courses. The training rech-
nique uses the same positive reinforcement approach that is so effective
with dogs. When a rabbic performs a desired behavior, she is immedi-
arely given a small food wear accompanied by the sound of a handheld

[abhirs are intefligent and keenly perceptive, (Phato by Connie Pugh

mechanical clicker. The bunnies soon learn to associate the click with
the reward and will perform on cue from the clicker. The resule is thar
we have rabbirs behaving much like dogs, hopping up and down ramps
and leaping over obstacles in a prescribed course,
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Frick reparts thar her rabbies quickly learn new things, and thar they
soinetimes bvent novel solutions oo problems. Whereas mose of the
" rabbits clear the one- o rwo-foet-high ticred obstacles with graceful
== bounds cakoulared w just clear the wop, one of Frick’s videos shows a
particulaely fluffy rabbit named Muffy pausing in front of ohstacles,
removing a slar wich hes mouth, then hopping through the gap. Muffy
performed the behavior spontancously, but another rabbit named
Matrie didn'c Ohserving Mully's shortcur, he also began removing
slars, T aveld having the rrick spread through the bunny flock like a
knock-knock jake through a plaveround, Frick had o train Muffy and
Marrie separately for a while, Social learning in rabbits? You bee.

Misnndersiood Fish

The common view that fishes are unfeeling roboes with fins is becoming
increasingly ourdared in the face of emerging srudies, Forry years ago,
the ides of producing 4 book devored 1o the mental and emorional
qualities of fishes was unthinkable, Science wasa't ready to acceps, lex
zbone soedy, Fishes In those contexts. Times have changed, In 2005,
three fish biologisrs published an edited volume titled Fide Cogreition
and Befquior, Contributors included Fsh behavior experts from five
continents. As biologist Tony Pircher notes in his foreword, Rshes have
had over 60 million years to evobve brains thar deal flexibly with diverse
underwarer environmenss." Bologist Gordon Burgharde dedicares an
entire chaper of his book The Genesiv of Aninal Play oo evidence thar
fish engage in play behavios.

We have many prejudices abour fish. To us, they are “lower ani-
mals,” celd-blooded and machinelike, It's a shallow view considering
the: sheer diversity of this legion of vertebrates, There are at least 25,000
fish specics woeldwide, which accounts for more than all che other ver-
tebrare groups (mammals, eepeiles, birds, and amphibians) combined.
Fish didn't stop evolving when the firse lobefinned member of thelr
kind venrured onte land and established the werrestrial vervebrate lin-
eages, Fishes encompass a diversity of perceprual, mental, emotional,
and culroral phenomena.

In their aquatic element, fishes are finely tuned to their surroundings,
They have been shown in careful scienoific soudies o engge in precice
discriminations, such as their preference for shoaling (grouping) with
fish carcying Fewier of ne prarastes than those with hl.gimr parasite besads.
They also show social learning both within and berween species, predaror
inspection behavior, and the ability o generalize from ane live prey type
o another. Even the smallest fishes show awareness of their surround-
ings, When individual three-spined sticklebacks were presented with
rwo unfamiliar shoals of sticklebacks—aone of fishes who were familiar
with each other. and the other of mutual scrangers—they preferred o
swim with the shoal of familias."” Huoman observers could detect no
differences in the swimming behavior of tamiliar- and stranger-shoals,
s it dsn't kenown whae the sticklebacks were cueing on. Bue it's 2 useful
discriminazion o make, for iv rurns our char familiar-shoals locare and
consume food more efficiently than do seranger-shoals !
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And in case you thoughr fishes have no sense of sound, they have
been shown to discriminare and generalize between different genres
b e of music. In a study thar presented recordings of Bach’s classical music
and the blues of John Lee Hooker to three individual carp, all three
subjects learned 1o distinguish between the two genres, and could gen-
eralize from the specific arrists to multiple arrists presented from each
genre (twenty representing blues, nine for classical).” Finally, like mice,

r—

Minmows are AN eeveral ypes af figh rhar show preferences o other familiae Dndivida-
als. (Photo counesy of Mike Howell.)

monkeys, and other mammals discussed earlier, fishes also suffer stunted
learning capacity when reared in unstimulating environments,

Fishes have a well-developed chemical sense. Warer is an excellent
medium for diffusing chemicals, and fishes use it both voluncarily
and unwittingly. Like the wrine signatures of mice, fishes can extract
information from each other’s chemical secretions. For example, female
swordrails select well-fed males based on chemical cues.™ Many fishes
produce chemical cues in response o physical sicuations such as injury,
o 1o fearful siwations. Other fishes cue into this useful information. A
fish may release an alarm chemical in the presence of a predaror fish (or
in response to the odor of one). Other fishes, detecting the chemical, may
react appropriately. such as by taking cover or being more vigilanr,
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Predator inspection involves one or more tishes leaving their shoal,
approaching a potential predaror, and assessing the likelihood thar the
predator will artack, before rejoining the shoal, It has been observed in
many fish species, including guppies, sticklebacks, minnows, paradise
tish, damselfish, bluegill sunfish, and mosquirofish.” Predaror inspec-
tion begins with predator recognition, which in jwself is not an innate
skill—fishes must learn to recognize specific predarory species as dan-
gerous, and one way they learn is by observing the alarm response
{odors and behaviors) of other fishes of their own kind in the presence
of a new predartor, Because predator inspection is obviously risky, fishes
tend not to do it alone. Sticklebacks usually inspect in pairs. and stud-
ies find that they prefer to team up with the same inspection partner.
Further experiments have shown that a stickleback need observe just
four predator inspections by other pairs of fish to be able to remember
and favor the betrer (more cooperarive) of the rwo partners, Guppies
also preferred to associate with the better of two inspectors four hours
after they had observed them in action. The ability o discriminare
individuals within a shoal has now been scientifically demonstrated in
several species of fishes.

Another example of monitoring behavior in fishes is known to occur
in Siamese fighting fish and green swordtails. Males monitor aggres-
sive interactions berween neighboring males and use this information
in deciding whether or not w fight another male. Predictably, they are
more willing to fight males they have seen lose than to rake on a prior
winner.”? Male Siamese fighting fish also aleer their threar displays
depending on who's warching; if a female is in the audience, he puts
mare sexuality into his movements by performing more tail-beats and
spending more time with his gill-covers erece, ™

As we learn more abour fishes and their meneal capacities and sen-
tience, we are beginning to revise our previous dismissive amitude
toward them. In Norway, where fishes have been exchuded from that
nation’s Animal Weltare Act since 1974, a new act gives fishes a level
of protection on par with other vertebrates (see the "New Days, New
Ways” section of Chaprer 11). As rescarchers ar the Norwegian School of
Veterinary Science point out, because individuals suffer and not species,
the ramification of fishes’ capacity 1o feel pain and o suffer are great,
given the enormous numbers of fishes humans exploit and kill,**
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W (ratitude is a social emotion because it is felt, and usually expressed,
- roward another being, Primatologist Frans de Waal of Emary University
describes a touching example of graritude expressed by a chimpanzee.
Roosje was an infant chimpanzes born in Holland'’s Arnhem Zoo o a
deat mother who couldn’t properdy care for him because she couldn'thear
his cries for help or arrention. Fearing tor the lictle chimp's welfare, de
Waal decided relucta n:t}' to move Roosje to 531‘::;:.5 Kuif, anocher chimp
in the same colony, had lost more than one of her own infanes and had
suttered deep depression each rime, marked by rocking, self-clurching,
refusing food, and heartwrenching screams. e Waal decided o train
Kuif to bortle-feed Roosje through the bars of the chimps' compound.
Kuif took well to this, and was eventually given Roosje to bortde-feed.
Chimpanzees tend 1o disapprove of taking someone else’s infant, and
Kuif glanced between Roosje and de Waal, kissing each, as if asking
permission. She was the most caring and protective mother thar could
have been hoped tor, Up to thar dme, Kuif had had a rather neutral
relationship with de Waal, bur from thar day onward she showered
him with the urmost affection whenever he would show his face. Three
decades lacer, Kuif's gratitude remained undiminished.™

When a female humpback whale became entangled in the ropes of
crab traps near the Farallon Islands (aka the Farallones) off the coast of
San Francisco in December 2005, several divers wielding knives dove
into the water in a rescue atcempt. Rope was wrapped at least four
rimes around the humpback's tail, midriff, and the left frone flippers,
and there was a line in the whale’s mouth—yer. the whale remained
calm while the divers cur through the ropes. “When [ was cutting
the line going cthrough the mouth, its eve was there winking ar me,
watching me,” said James Moskito, one of the rescue divers. "It was an
epic moment of my life.” Once free, the whale didn't swim away but
approached and nuzzled each diver.™

An outpouring of gratitude signals something profound. It shows that
the animal values his or her life. Ir also suggests feelings of relief from
pain and fear and the fulillment of a fundamental desire for freedom.
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Taking an Interest

.1 Have you ever been in a situation where there are chrongs of people
m and just two dogs, and a5 seon as one dog spots the other her attention
is rivered on the other canine? I'm always bemused by this because it
indicares that from a dog's perspective, another dog is infinitely more
inceresting than a human. 1 suspect this tendency to favor one's own
species is widespread for adaprive reasons, though there are bound ro
be common exceprions. Even a parasive, whose lifestyle hinges on grav-
icating toward a host species, nevertheless has to frarernize with other
members of its kind ro reproduce {though there are some parasitic
worms thar save themselves the bother by hirching up in a permanent
state of copularion.}

Like dags, elephants show greatest interest in others of their kind,
Their fascination with bones occasionally extends 1w the bones of other
species, bur their closest artenrion appears to be direcred toward the
bones of other elephants, To test this hypothesis, Karen McComb and
colleagues with the Amboseli Elephant Research Project in Kenya con-
ducted experiments in which elephants were presented with ivory rusks
and bones of elephants along with the temains of other animals and
inanimate objects, Their findings indeed showed thar elephants spend
significantly greater time exploring elephant remains than inanimare
abjects or the remains of other large herbivores.™

MNow thar cognition and emotion are more readily ascribed by sci-
entists to other animals, scientists are beginning to acknowledge the
depths of feeling that may accompany these behaviors, Combining
GPS wracking dara, long-term association records of who spends time
with whom, and direct observarions, renowned elephant researcher
lain Deuglas-Hamilton and colleagues describe elephants showing
compassionate behavior toward others in distress, In Kenya's Samburu
Reserve, Eleanor, the marriarch of a family unit called the Firsc Ladies,
became gravely ill and fell to the ground. Grace, the matriarch of an-
other family called the Virtues, immediarely went o her aid. Seeing
Eleanor down, Grace ran over to her with rail raised and cemporal
glands streaming secretions, sniffed and rouched Eleanor with her
rrunk and foot, then used her rusks to help lift Eleanor ro her feet.
Grace appeared stressed and conrinued ro try to lift Eleanor with her
tusks and foor after she collapsed apain. During the next week fol-
lowing Eleanor’s death. clephants from five family unis visited her
body. Douglas-Hamilton’s ream also documented general awareness
and curiosity about death, and thar these behaviors are directed both
toward kin and oward nonrelated individuals. The study authors con-
clude that elephants show compassion roward one another and have

in awareness and interest in death.™ Mighe it be that elephants have a
sense of their own morralivy?
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Experiencing Loss

The response of elephants 1o elephant bones might be just curiosiry,
chough it also hints ar feelings of sadness. It is fairly clear that ele-
phants recognize the bones of their own kind: otherwise why would
they spend more rime inspecring them than the bones of, say, a hippo
or a rhino?

There is also anecdoral evidence thar elephants can feel regrer.
If animals can experience regret, then elephants would be a good
candidare species because they are a long-lived, social species whase
individuals remember the actions of others. A tragic incident ar the
Elephant Sancruary in Hohenwald, Tennessee, suggests feelings of
regret in Winkie, a forty-year-old clephant. In the summer of 2006,
during a routine inspection by her two human caretakers, Winkie
suddenly struck one of them, thirty-six-year-old Joanna Burke,
acrass the chest and face with her trunk. Burke was sent flying to
the ground by the blow, and Winkie stepped on her, killing her
instancly.

Winkie was withdrawn for weeks following the incident. Perhaps she
was mourning the loss of her caretaker. Winkie's life prior ro her arrival
at the Elephant Sanctuary in 2000 had been one of confinement in
zoos. Her early history is uncerrain, bur like many captive elephancs
her age, she may have suffered the emotional rrauma of witnessing her
entire family being brought down by rifle bullets, Thousands of such
“culling” operations have been carried out in parts of Africa as expand-
ing populations (more often human than elephant) creare conflice over
dimin'tshing habitats. In May 2008, South Africa announced thar it
was going o resume elephant culling operations, afrer a thirteen-year
moratorium,”*

Animal friendships are nor confined 1o their own species, and we
may expect that loss can be felt for other species, too. In November
2007, four members of the army of Zimbabwe, wearing camouflage
uniforms and carrying auromaric assault rifles, tied up three guards
assigned 1o each of three black rhinoceroses, then opened fire on
the animals, killing them. The three huge beasts—Amber, DJ, and
Sprinter—were members of a small population lovingly reared and
bred by the Travers family, whe own the Imire Safari Ranch where the
crime ook place. Six weeks earlier the rhinos had been dehorned 1o
make them less artraceive to poachers, bur the murderers still tried w
hack our the few centimerers of new horn growth on one of the victims
before being frightened off.
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There were other vicrims of this senseless, violent crime. Seven-week-
old calf Tatenda was left orphaned, and Amber was due o give birch
w her calf the following week, To those mourning the loss must be
included rhree ¢lephanrs, Mundebvu, Makavusi, and Toro, These ele-
phants often walked around with the three rhinos. They all knew each
other and at night the elephans slept just outside the compound where
the rhinos were kepr for protection, They must have been very aware
of the shots and screams of the thines, according to a Travers family
member following the artack. Two days after the incident, the thinos'
three elephant companions were taken to their burial spor. According
o witnesses, the elephants reacted very strongly 1o the site, passing
sticks 1o each other with tears running down their faces. Mundebyvu
(hersell pregnant), dug down over three feet into the earth, apparently
trying to reach her tallen companion, all the while letring out screams
and shricks. ™

Elephants have much to ary and be bitter abour. Like so many of
Africa’s charismatic Fauna {and that of all the other continents), popu-
latlons have been reduced to fragments of their former scale. Echologist
and author Gareth Pacrerson ok me for a walk through the foreses
near Knysna, South Africa, where he has been studying the relice
elephant population that ook shelter there and has survived despite
prolonged persecution by European sertlers and their subsequent elim-
ination from mose of South Africa. Human signs nailed to trees demar-
cating this as elephant rerritory are often damaged by the elephants,
who seem ro take exceprion o such human markings. Gareth showed
me a large metal signpost weighing abour 10 kg char had been rom
down and gored. Ironically, the sign read: DANGER! HARVESTING IN
PROGRESS.

In 2003, journalist Kathleen Stachowski wirnessed the shooting of
an adult male bison near Yellowstone National Park, Montana. The tar-
geted animal—a descendant of the forrunate twenty-three Yellowstone
refugees who escaped the massive bison genocide of the 1870s-—sat
calmly in the grass among three of his comrades. The first shor broughe
all four animals to their feet. It took two more shors before the vicrim
tell down again, at which point the remaining three gathered around
him. Stachowski records whar followed:

The carriage of their tails registered distress. One, in particular, seemed
especially anguished; he pawed the morionkess shoulder as if o rouse
him. Gerting no response, he nudged the body with his head then with
the shank of his horn, Again and again he nudged and burred ., **
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An elephant’s comment on deforesarion—damaged legging sign from Enysna. South
Afrlea. The hand holding sign ar upper left indicares scale, {Phate by the aushor.}

It may not be an overstatement to say that a zebra stallion feels grief
at the loss of his son. Biologist Cynthia Moss, who has studied African
wildlife for over thirty years and has written several books on the ani-
mals’ behavior, refers to the “extremely strong personal bonds” between
them when an older stallion recurned several times o his dead four-
and-a-halfyear-old son and repeatedly rried o rouse him. Later he lefe
his family group and searched the herd, calling for six hours,”
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L mprfﬂﬂ

Deception is widespread in animals. Once thought m be merely
instince, recent studies show it ro be Aexible and calcularing, Deceirful
acts rapidly lose effecriveness if emploved two often (recall Aesop’s fable
af the boy who cried wolf). Also, w be effective, deceprion hinges on
others acting honestly most of the time, At the outser, ler me distin-
guish forms of deception thar don't require any sort of mentality from
those thar do. It doesn’t require any awareness by red admiral bur-
terflies to deceive would-be predavors into thinking they are toxic by
mimicking the appearance of foul-tasting metarch butterflies. On the
other hand, when a gorilla feigns having his arm stuck in the bars of his
cage, then quickly removes his arm and hugs the keeper who hurries
over to help, we are secing a form of deception that s premediczeed,
and cognitive, ™

Some birds use a form of acousric deception. Shrikes are medium-size
birds thar prev on large insecrs and other small animals such 2z mice and
lizards, Shrikes often perch with mixed flocks of birds, and benefit by
carching desirable insects Mhashed by the smaller birds' activities, Flock
members benefit by the increased vigilance of other birds, and also by
alarm calls given by alerr shrikes in the presence of a predaror, such as
1 hawlk. Qwocasionally, a shrike will urter an atarm call when there is no
predator abour, particularly when one of the smaller birds has caprured
a desirable insecr. The sudden danger signal may cause the frightened
bird w0 drop the insect, which the shrike then smatches.™

-

There are many ocher examples of deceprive alaem calls. Geeat tits use
them o scatcer competing sparrows from a feeder; verver monkeys
fake them o help sertle houndary dispures with neighboring verver
troops, causing them to flee. Lower-ranking spotsed hyenas will give
an alarm cry during a feeding frenzy, causing others to scatter and
frecing up space at the carcass. Increasingly known for their ingenuity,
hvenas have also used this ploy oo spare anocher from bullying.” This
s evidence thar these signals are not merely a srereorypical stimulus-
response sction,

Verver monkeys may also somerimes withhold making an alarm call
even though the situation warrants one. When they presented pred-
ator stimuli to ververs in Amboseli National Park, Kenya, Dorothy
Cheney and Robert Seyfarch tound thae adult females alarm-called
significantly more often when with their offspring than with unre-
lated juveniles. Similarly, adult males alarm-called ar higher rares
in the presence of adult females than in the presence of other adulr
males—presumably becavse doing so eams them credit for being
mare vigilant and protective. This sort of deceprion may be partic-
ularly effective because it is hard vo devecr a chearer who withholds
making a signal.*
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‘l Scientists had thought the aerial alarm call given by roosrers was
d Sl jusr a reflex response to the appearance of a hawk flying overhead. But
e experiments in which computer-generated images of hawks are flown
over have shown that the call is under voluntary control. A solitary
rooster whao sees the image remains silent even though he may rake
flight; but if a hen is present, he urters the acrial alarm call. Chris
Evans, an ethologist ar Macquarie University in Australia who special-
izes in animal communication and social behavior, describes this call
as a “conspiratorial whisper,” which helps 1o reduce the rooster’s risk of
being detected by the hawk while simultancously warning the hen.™ Ir
turns out that alarm calls—and not food-solicitation calls—were the
strongest predictor of maring success in roosters,

Deceprion can mean the difference between life or death, Playing
dead is a form of deceprion reserved for such situations. Prey who have
been artacked bur nor killed by a predaror may feign death in a last-
ditch artempt to make an escape. Studies show thar death-feigning
prey will open their eves gradually every thirty seconds or so w survey
the predator situation. If the pretender still sees two eyes—reypical of
most predators looking—rthen he sfowly recloses his eyes. If the coass
appears clear, the prey is more likely vo make a dash for ir. If you've ever
pretended to be asleep in another's presence, perhaps you have opened
your eves a shade o see if you're being warched. The stakes are lower,
bur the ploy is the same,

A scene caprured on film in the BBCs production Bip Car Week
shows apparent death-feigning by a vulture, A lioness ambushed a kill
surrounded by vulrures, swatting one of the birds to the ground with
ewo whacks. Lions aren't especially partial ro vulture mear, and she
took litde interest afrer a preliminary sniff. Her cub arrived, further
discracting her, and as the two began to amble off, the vulture suddenly
sprang 1o life and flew off. Had the large bird continued o struggle, he
likely would have come ofl worse.

When a herd of females comes onto the territory of a male impala
{an elegant, mid-size African antelope), he will sometimes use an amus-
ing form of deception to oy to encourage them to stay—or rather,
vo not leave. Suddenly stiffening in an alarm posture, he focuses his
gaze on some distane object as if he has juse spotted some danger over
in the adjoining territory. The ploy is to make the females reluctan:
to wander from the perceived relative safety of the male’s rerritory.
Biologist Cynthia Moss, who describes this behavior, is careful o use
quotation marks around the word “prerend” so as not w assume that
the male impala is necessarily aware of his ploy.*’
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Gray squirrels pracrice food-burving deception. Close observations
have found thar these rodents will—in addition o burying nuis—dig
and cover empty holes.™ Not surprisingly, this “deceptive caching”
occurred more often in the proximity of other squirrels, and it was
found o be effective in reducing the likelihood of theft by “surrogare
cache pilferers,” the humans studying them. Crows, jays, and other
squirrels are all known to “cache in" on anocher squirrel’s buried lar-
ders. Once a squirrel has been purlvined, s/he is more likely to engage
in deceptive caching, as well as o bury nurts in places harder 1o reach,
such as in trees, under bushes, or in mud.

In sum, animal deceprions involve flexibility, restraint, context sensi-
tivity, and—because there iz a cost to wsing it o often—rarioning,
Each of these fearures invokes an understanding of how to use it o
deceive effectively.™
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! ﬁ Semaphore—a system of communicating over long distances by hold-
C ] ing che arms or two flags in certain positions—is not a very efficient
mode of communication for us, But for the Panamanian golden frog
semaphore is just the ticker. These frogs live near waterfalls, where the
constant din renders vocal communication useless. So while the males
of other frog species woo females with beeps, chirps, and booms, these
frogs have, over the course of evalution, traded in acoustic for visual
signaling. When they want to get someone else's atrention, they flash
pale patches of skin on their limbs or the webs berween their oes.

Is it communication? To find out, Erik Lindquist and Thomas
Hetheringron of Ohio State University presented male frogs with mir-
rors. The frogs signaled significantly more ar their ewn reflecrions than
they did ar a nonreflective control surface. Staged encounters berween
males further showed that semaphores were not direcred randomly, but
instead were aimed toward rarger individuals,®

It takes light to perceive a visual signal, so, not surprisingly, all of
these frogs are diumnal. Except one, which uses semaphore on moonlit
nighrs, Of course, different modes of communication are not musually
exclusive. Both males and females of a species of frog in Borneo have
been found 1o use foor-flagging, arm-waving, vocal sac-pumping, and
open-mouth displays.?

Some frogs are veneriloguists, and their pure tone calls are extremely
hard to locate. | once spent ten minutes fruitlessly crying to find a call-
ing spring peeper frog. I gor within inches, but whenever I turned my
head ir seemed the frog was calling from somewhere else. Female barle
ing tree frogs don't have to deal wich ventriloquist males, but they are
presented with another location problem, and they have a near way of
solving it. Like most frogs, females tend 1o favor larger males as mates.
Larger males may be distinguished by having louder calls, bur a smaller
male who is closer may sound louder. Female barking tree frogs use tri-
angulation o locate the more promising mare. By moving abour and
listening for changes in the angle from which the sounds are coming,
the female can detect a faster change in the dircction of the smaller
frog’s calls. Triangulation is a more complex calcularion than monitor-
ing how the sound degrades or working out how fast calls ger louder
as the female approaches its source, “They're smarter than 1 realized,”
says Christopher Murphy, the behavioral ecologist who conducted che

study.!
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‘l Recent research has detected elephants using a special acoustic tech-
@ nique to track others. Their feet are beaurifully adapted for communi-
cating and listening infrasonically, that is, at frequencies below human
hearing. Preliminary studies reveal a high densiry of pressure-sensitive
nerve endings ar the front of the foorpad and around the edges, This
enables them to remain in coneace with each other for weeks ar a time
even though they may be separated by miles of savannah, It may
also act as an early-warning system for earthquakes, explaining why
elephants and virtually all other large animals had already moved 1o
higher ground when rising water from the giant rsunami pounded
Asian coastlines on December 26, 2004,

Because we have virmally no close contact with whales, the vast
extent of their communications with orher whales remains a mystery o
us. The high conductivity of water means that a whale's calls mighr be
heard by another whale hundreds of miles away. Wops, thwops, grum-
bles, and squeaks are among the thirty-four different types of call so far
identified in a study of humphack whale communication, Researchers
monitoring humpbacks migrating along Australia’s east coast recorded
660 sounds from sixty-one different groups of whales. A male’s "purr”
seems o indicare his amorous intentions toward a female, while high-
pitched cries and screams were associated with disagreements between
miales jostling o escort females, The “wop” call appears w be a mother-
calf conract call.*

Whales also show signs of acoustic culture, including a variery
of diglecrs found in orcas and sperm whales." Dialects are culrural
hecause they are learned and not genetically coded. These dialeces
are characterized by different rhythms in che clicks the whales make:
“a coustic clans” is a rerm used o describe the dusters of dialects
found among the estimared toral population of 360,000 sperm whales
worldwide, Other marine animals also draw informarion From these
dialects. Unfortunately, trying tw interpret whale communication is
a bit like trying ro interprer ancient cave paintings. We are so vastly
separated from these creatures that we may, so far, only scrape the sur-
face of whar is actually being communicated.
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Fish are nor quier. They produce sounds by grating jaws, clicking
spines, slapping fins, and vibrating their swim bladders—air-filled
sacs that control buoyancy.” In 2003, Ben Wilson and his colleagues
ar the Bamficld Marine Sciences Centre in British Columbia discov-
ered the source of loud raspberry sounds among schools of herring:
the fish were forcing a stream of bubbles from their anal region. The
source of the bubbles is probably the swim bladder rather than diges-
tive gas from the gur.® Members of the family of fishes thar includes
herrings and sardines have excellent hearing, aided by a gas-filled sac
near the inner ear, which acts to amplify sound pressure. It is unclear
tor whar purpose the herring use the “fasc repecicive tick” sound (the
acronym, appropriately, is FRT)—neither exposure ta a fearful stim-
ulug (shark exeract) nor hunger elicited the FRT: in capeive herring
shoals. The leading theory is that the sounds allow the herring o
locate one another and maintain contact in the darkness. Because
the FRT frequencies are higher than the hearing of most predatory
fishes, they can stick together withour revealing their position o the
enemy.”

There is a sobering footnote to the underwarer communication sys-
rems of the whales and the herrings. Marine animal sound commu-
nication is threatened by human-caused noise pollution. Engine noise
from shipping, seismic guns used for oil surveys, and naval testing
exercises all interfere with the ability for these animals to hear each
other.

[n 1944, researchers from Macquarie University in Sydney, Australia,
reported thar domestic chickens used a variety of clucks, thirey differ-
ent calls in all, as signals to refer to specific objects or siruarions in cheir
surroundings. When, for instance, a rooster makes a distinctive “tck
eck rek” call, ir brings a nearby hen running to take the morsel from
the gallant rooster’s beak, or w search for it in the grass. When the
Macquarie team broadeast a recording of the food call, hens whe had
recently been allowed ro peck clean a floor scartered with corn kernels
looked down for only a third as long as did hens who hadn't been fed
(and who therefore didn't know whether or not there was any food
present). This demonstrates char the eall is not an automaric crigger for
some reflex to search the ground; the birds respond flexibly according
to their state of knowledge.™
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This nice study is more a measure of our past reluctance 1o
acknowledge animals’ savvy awareness than it is a measure of birds’
intellect. It is only because our science has recently begun o allow the
once heretical notion that animals think char studies like chis are being
done. The chickens were demonstrating what they were doing all along
and it only ook someone o take notice and verify.

Teresa Cummings notices. With her husband, Terry runs Poplar
Spring Animal Sancruary in Marvland, a haven for abused and
neglected farm animals. One day, as Terry and [ were cleaning our one
of the chicken sheds, a rooster let out a screech and a group of choaks
happily scrarching in the grass outside suddenly made a mad dash into
their shed. As 1 dumbly looked ar them, Terry was gazing upward ac a
hawk gliding past overhead. Unlike me, she’d seen this response before,
and knew what caused it. A recent study documents at least two acrial
predator calls in the domesticared chicken: one for large, and less dan-
gerous, predatory birds, and one for smaller, stealthier enemies.”

If vou think a chicken's alarm call is uscful only for chickens, think
again. The rabbits at Poplar Spring have also leared to dare for cover
whenever they hear the hens' air-raid siren in the adjacent barn. There is
abundant evidence that animals respond to the alarm signals of others.
They do so because sounding the alarm is risky to the individual bur it
helps relarives survive. It is also a good deed thar others may remember,
and they may return the favor. Animals know they should rake alarms
seriously, and heeding these signals may be the difference between life
and death.

Birds smaller than chickens have been found to have intricate alarm
systems as well, “We really were surprised at just how sophisticated
the alarm call system is and how sophisticated the judgment of preda-
tion risk was,” said Christopher Templeron, wha, as a doctoral student
conducted a study of the alarm calls of chickadees, tiny songbirds thar
weigh less than half an ounce. Chickadees produce distincrive “seet”
calls to warn of larger aerial predarors, such as the grear horned owls.
Smaller, more apile predarors, such as sharp-shinned hawks, present
a greater threar; they elicit the characreristic chick-a-dee-dee-dee call.
The number of “dees” a chickadee affixes to the end of her call (up w
fifteen) provides specific informarion abour the type of predator, and
may also call in other birds 1o mob the predator. A predator who's been
spotted first poses lirtle immediate danger to these agile songsters, and
mobbing tends w encourage the predators o leave,'”
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- EES The call discrimination abilities of these small birds reveal a fincly
honed perception of slight differences in sounds. It's an ability at which
humans excel because we must regulady discriminate very similar
words, and there are many anecdores thar testity o a similar skill in
birds, When Chris Chester had some corn for B, an orphaned house
sparrow he had reared from a chick, he would call our "corn.” Even if he
was in mid-flight, B would veer back and land on Chris’s shoulder to be
fed. Chester tried similar words, "born, torn, morn, horn, worn,” using
the same intonation, none of which had any effect on B." Similarly,
Len Howard, a musicologist who lived for a decade among wild birds
in England, observed on many accasions char grear dits understand rhe
comimand o “zet off the bed.” If she used the same intonation o repri-
mand them with an irrelevant command, such as “poke the fire” chey
wouldn't fly off'® Anorher grear cir named Twist ook w delivering a
gentle peck v Howard's nose when she said “liss"; Twist never did this
without being asked, and he never kissed in response 1o other words.
The bird was employing che same skills she used for distinguishing the
calls of cther binds, anly this time in a domestic secting,

Befitting their social nacure, prairie dogs have developed a saphis-
cicated systern of predaror derection. Their alarm calls convey specific
information about an approaching foe, including species, size. shape,
and even color, When hawks or humans come into view, prairie diogs
run to their burrow enrrances and dive inside; if the enemy is a coy-
ote, they watch vigilandy from the burrow entrance, or il it’s a dog,
they may just stand erect and watch from where they are foraging, If
presented with enly recordings of an alarm call in the absence of any
actual predator, the rodents respond in kind, demonstrating thar they
understand the meanings of these different calls. The alarm calls of
prairic dogs vary with geographic locale, so there are local dialecrs thar
dags from other districts wouldn't underscand. "
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ﬁl Cleaners and Clients
@ The cooperative refationship between deaner fishes and their clients

is one of the most advanced murualisms in nature. It involves cross-
species cooperation where cleaner fishes groom other fishes—plucking
parasices, algae, or other unwanted debris from the scales, mouchs, and
gills of their clients. The cleaner benefits by gerting fed: the client by
gerting a spa treatment. The parmers form relarionships built on trust,
developed and nurtured over the course of weeks or months, Clients
will line up, waiting their tumn o be serviced by their favorite clean-
ers, Business is brisk; a cleaner may have hundreds, even thousands, of
interactions in a day, servicing a variety of fish species.”

This process requires that individual cleaners be able to recognize
individual clients, and vice versa, Observational studies bear this our,
In choice experiments where a cleaner could choose to swim near one
of rwo clients, the cleaner spent significantly more time near familiar
fish. Interestingly, client fish showed no such preference in these exper
imental trials, and the authors speculate that they need only remem-
ber the location of where the cleaner does business to achieve repeated
interactions with the same individual. '

The best studied of the cleaner fishes is the cleaner wrasse, a small,
slender reef fish with bright horizontal stripes. They occasionally chear
their clients by taking a quick nip ar a fin. They distinguish between
vwo different, overlapping client categories: predatory/nonpredartory,
and residentfvisiting clients.” Predatory clients are almost never
cheated, and if a visitor is cheared he or she simply swims away. A
resident, on the other hand, who has buile up a relationship of trust
with the cleaner, takes serious offense ar che gaﬂ', ch:l_r.ing the cleaner
around.”" This punishment makes cleaners more cooperative in future
interactions. Cleaners also show extra considerarion for clients in the
early stages of their relationship. This includes applying extra tactile
stimulation (gentle strokes of che client’s dorsal fin wich the cleaner’s
pelvic and pecroral fins—a Fish massage),~ Field observations indicare
that prospective clients watch the performance of dleaners betore de-
ciding whether to permir a deaner 1o inspect them, a behavior called
“image scoring” or a “social prestige” rating.** Unsurprisingly, clean-
ers are more cooperative 1o a client it other eavesdropping clienes are
around.” Thar all chis cognitive capacity resides in the brain of a fish
just a few inches long should remind us thar size is only one measure of
intelligence, and a eather flimsy one at that.
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. - Sensory pleasure helps to sustain adaptive behaviors, and social inter-
g actions an:Pm:l :ﬂ:ptiﬁn. The r:fati:unr;hip between cleaner fish and
their clients is mediared by good feelings. [ doube that client fish think
“I need to get rid of these parasices. Let’s swim over to that scripy fish
s0 he can remove them from me, T'll be healthier and more likely w
be reproducrively successful.” Instead, they probably think something
like: “There’s my cleaner buddy. It feels good when he gives me those
massages. ['m gerting in line.”

Helping Raise Others

For many sexually r:prudu-:ing species, cooperation is woven deeply
into their biology: the successful production and rearing of offspring
requires thar they work gether. The most extreme form of cooper-
ative breeding occurs in the eusocial insects—bees, anes, wasps, and
rermites—in which sterile female workers help raise their queen’s
brood. Cooperative breeding also occurs in many mammals, includ-
ing primares, bars, rodents, and social carnivores such as wolves, lions,
foxes, and meerkats. At least nineteen species of cichlid fishes in Lake
Tanganyika in Africa engage in some form of cooperative breeding.
In one of the hest studied of these, the Princess of Burundi cichlid,
there are typically abour five helpers of both sexes, who may or may
not be genetic relatives of the breeding pair.™ Helpers do the lion’s
share of guarding the nest, and defending and maineaining che Family
territory.

Studies of evening bats by Jerry Wilkinson found rhat about one
in five nursings involved females feeding unrelated pups. Because
such behavior doesn't fit a conventional, selfish view of animal nature,
attempts are made o try to explain it from a selfish perspecrive. One
theory is that mothers may be getring rid of excess milk to reduce
their weight prior to a foraging flight. Such “milk dumping” may also
reduce risk of infecrion and stimulate the production of more milk. |
find this idea rather unsatisfying by itself, and wonder if pleasant sensa-
tions associated with nursing and nurturing mighe also morivare such
selfless behavior, In any event, communal nursing is another example
of how evolution can favor generasity and kindness, not the opposire.
Nursing of another’s offspring is known from ar least a hundred mam-
malian species,”
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ﬂ Male manakins—small, brightly colored birds of the eropics of the
44 Western Hernisphere—perform song-and-dance routines o 1y 1o
| i | indnce fermales to mare with ther. Even though only one male—the
designated alpha—will do any of the maring in a given season, he is
assisted by one or more beta birds whao acr as "backup singersidanc
ers.” The duo or o perform their rourines in an elaborare, coordi-
nated fashion. For inscance, the birds may shimmy across a horizontal
twig with such rapid and tiny steps thar they appear o be on a con-
veyar belt, or they may hop over one anorher like balls being juggled.
W find the effect of this team efforr undoubiedly more impressive w
behold chian if a single male were performing, Female manakins appar-
enrly share thar opinion, for there is evidence for hiEhr:r reproduct ive
success among team-supported alpha males,® Emily DuVal, who stud-
ics lance-tailed manakins in Panama, informs me char solo males {i.e.,
withour backups) also sometimes breed successfully, which raises the
ineriguing question: Why be a beta {a backup) if you can go it alone?
Strictly speaking, evolitionary theory would predict that betas uli-
mately have greater reproductive success than do sole birds. Furcher
research may rell, but it is an intriguing cooperative mating systemn.

Female house mice breed cooperatively, with two vr more marh-
ers combining their pups into a single créche, or group. They share
a variety of brood-rearing duries, including nursing another mothers
pups. This sharing is not predicred by a selfish, cnmpttiﬂtinn—.‘lﬁ:us:d
evolutionary system, because the extra labor of looking after another's
pups would cost the helping mother more expenditure of energy thae
she might otherwise deviote o her own uﬂ-ﬁpring. Communal nursing
behavior is now known to be common for many rodent species.™

For the young moengoose, there is an even grearer level of care.
Childless aduls follow a “teed the nearese pup” rule, provisioning,
procecting, carrying, grooming, and playing with the most valnerable
pups in the band. Escorts consistently associate with the same pup, bur
since it is the opportunistic pup who maintaing the relationship, they
are not likely to be generically relared ™

Mongooses' once-obscure bur now popular cousins, the meerkars, are
highly social and cooperative, performing several funcrions including
huddling wgether wo conserve warmeh during the cold deserr nighrs,
hunting collecrively, defending their burrows, and taking turns stand-
ing sentry duty, sharing information chrough a repermoire of vocaliza-
tions. ™ Another task shared by these righe-knic groups is the feeding of
voung, Like mongooses, meerkats also follow a “feed the nearest pup”
rule. Hungrier pups beg more and are more likely to be fed if they are
nearby and the morsel is large, regardless of whose offspring they are.t
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‘l Dempcrats

Mast human societies believe thar decisions ought to be made dem-
ocratically, We form commitrees, stage elections, and, in most cases,
arrive at decisions either by negotiating until a compromise consen-
sus is reached or by agreeing to a majority opinion. Until recently,
decision-making in animal groups was thought to be aurocratic—the
leader decides, and all follow. Evidence has begun 1o accumulare char
many animals also try o canvass a group’s opinion o make democratic
decisions. Recent studies by Tim Roper and Larissa Conradr from the
University of Sussex find chat when a group of animals makes a deci-
sion to move from one place o another—be it a flock of geese Fying
w another lake, or deer walking o another pasture—ihar decision is
made only when a majority (rypically about 60 percent) make inten-
tions to move.”" In the case of deer, an individual's *vore” is made
by standing up. Among African buffalo, females make the decisions,
and vote with the direction of their gaze."! Whooper swans use head
movements. As we might expect of congregarions of beings who are
autonomous, not automatons, individuals in the group may have dik-
terent interests and desires ar a given moment, bur they are willing ro
suppress those immediace wants for the greater benefit of staying with
the group.

Democracy also occurs in social insecrs. From time 1o time, honey-
bees need to find new nest siees. How does a colony of ewenty thou-
sand bees make this decision? Although the hive has a matriarch in
the queen, the plans for relocation are not aurocratic bur decidedly
democraric. Bees fly out from the swarm to scout potentially pood new
nest sites, then retarn o recruit others who fly our to assess the site,
The level of enthusiasm for prospect sites is conveyed in the intensicy
of the waggle dances performed by returning recruits. Every time a
bee returns from a site, she makes abour fifteen fewer runs than on
her previous trip. So the number of recruies, and subsequent support
for a site, can fade away if recruits disagree with a scout’s assessment.
A compurer simulation of this “quorum sensing,” starting wich 150
runs and reducing by filieen runs each time, ensures thar the choices
of error-prone bees are filtered our and thar a favorable decision is effi-
ciently reached ¥
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ﬁ In March 2008, a bottlenose dolphin named Moko at New Zealand's
w Mahia Beach rescued rwo pygmy sperm whales, The whales had become
i | stranded in a narrow, shallow finger of scawater berween a sandbar and
the shore. Conservation Department officer Malcolm Smith had tried
unsuccesstully to push the ten-foor mother whale and her five-foor calf
back out to sea. When Moko arrived, Smith could hear the whales and
dolphins making sounds, apparently to one another, Moko then led the
whales abour two hundred yarnds along a channel of water parallel to the
shore, then she turned a right angle and escorred them out o sea ™

I seems likely thar for every incident of this sort thar is witnessed
by humans, many more occur our of view. The arricle also reporrs thar
whales become stranded on Mahia Beach about thirty cimes a year,
and thar most incidents end with the whales being euthanized. This
bit of informarion reveals much about our different arritudes toward
nonhumans. Can you imagine reading that Ezch year some thirty peaple
get lose in Desert X and mose end up having 1o be put dein?! Euthanasia
is certainly betrer than being left o die a slow death, bur surely human
ingenuity and morals can do berer than this. What about Inventing
an inflatable raft with a harness that can be slipped beneath a seranded
whale, inflated, then used wo pull the animal to safecy? What is stop-
ping us from intervening in a more systemaric, decermined Fashion?

Inn the Tuli bushlands of Botswana where Gareth Pacterson studied
elephant populations, one of the elephants was maimed and her trunk
was rendered useless by a poacher’s snare. Gareth received repores from
antipoaching guards thar chey had seen other elephants placing food
into the mouth of their handicapped comrade, who was now surviving
with just half a trunk. Gareth occasionally saw this elephant drinking,
which she performed by reverting o the method of babies, who kneel
down and suck water directly into their mourhs.

Cynthia Moss recounts the adeption of & one-week-old elephant calf
by a tamily unit. The call was orphaned when his mocher was killed
outside Uganda’s Rwenzori National Park. Simoen Trevor, a filmmaker,
and Michael Woodford, a veterinarian, decided o introduce the calf
to a family unit inside the park, When they released the calf near an
elephant herd, the calf kepe following the men. In desperation, they
pushed the calf headfirse into a bush, causing the animal 1o rrumper.
This drew the attencion of the nearby herd, whose replies sent the calf
in their direction. The first elephant the calf approached was unforro-
nately a large bull, who knocked him flying with a swart of his trunk.
The second was a nursing cow, who gently drew him toward her with
her trunk and allowed him o nurse, The weam tracked the herd the
following day, and the calf appeared to be an accepred member of the
family unit. There is some evidence that allomothering (nonmaternal
infant care} in elephants is more prevalents during hard rimes—when it
is most needed.
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ﬂ Animals are not rigidly fixed in their evolutionary roles. As socia-

g |-:'I:¢r :ng.:lgn:d. considerate beings th:].-_' show Hl‘_‘}'.-lhl].l‘t:r" in ﬂ'uf:u |I:|c]11'.-'-

ior. Giving, cooperating, and nurturing are basic elements in life. As

babies, we are the recipients of the largesse of another, and as we grow

into adules we reciprocare. Life is sustained through the generations by
the goodness of others.

Rich Experience

The main elements of animal sentience and coexistence are their sen-
sory, perceprual, emotional, and cognitive capacities, which rogecher
engender a rich world of experience. The presence of others enriches
the experience Further, and gives rise to emergent properties: commu-
nication, sociality, and virtue, It is a mistake to think rhar morality
originated with Fome spiens. Being nice was adaptive long before we
stalked the earth, and virtuous nature is beginning to garner the scien-
tific attention it deserves. Let me also emphasize that the reason why |
think ir is imporeant for us to be conscious of other animals’ own forms
of inn:lligl:m::. awareness, and virtues is not to liken them to us, but
rather so that we might realize that they have lives worth living,

Part 111 takes the informacion from Parts | and I and applies it o
our relationship with animals. In the next chaprer 1 want o address
a question that Parr 11 has been leading up to: Is life worth living for
animals? This is a deeply philosophical question. It is also accessible
to science. Too often we encounter depictions of wild nature as harsh
and cruel, with animals locked in an earnest seruggle for survival. In
a discussion that includes examples of the benignity and sustainabiliry
with which animals conduct their aftairs, 1 want to show that life for
animals is very much worth living, In Chapter 10 1 put human nature
under the microscope, arguing that it is hypocrirical o poreray animal
life as uncivilized in light of our ongoing history of violent conflict and
our institutionalized indifference wward animals, The final chaprer is
about the pach thar humankind can. and really muse, choose if we want
our grandchildren to inherit a berter word. For too long, an artitude
that might makes right has governed humankind's relationship ro ani-
mals. It is time our hearts caught up with our knowledge. Grounded in
science and driven by ethics, I argue for an emergent, less selfish world-
view that grants animals the respect and consideration they are due.
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These conmunitier which oefuded the grestest mumber af the most

sympathere ememidees would Soerch Fest and rear the gromese num-
fer uf offpring,

— UHARLESY DATUFRIN, THE DEFCENT OF AN

ANTE SELESTION IV REFATHR T SEX

“ve long been interested in play behavier, This mighe sound like a friv-
_[u!n-ug field af study — a number of iy colleagues corzinly twld me so
when [ first staeted -~ but after vears of examining videnapes of play-
ing dogs, covoles, and wolves and teving ro understand why animals
play the way they dn, T have been led to ask & series of hig and uldmately
surprising questions: Do amimals play fais? De they negotiate agree-
mengs fo play (as opposed e bghiting or mating ), and do thuse agreements
require conperating, forgiving, apolegizing, and admiting when they've
wrong, a4 well as trusting others? Are animalz honest? If one breaks
their agreement, do rhey consides thar wrong? Are there consequences
tor deing something wrong? I animals demonstrane a dislike for gertng
the shartend of the srick or being short-changed, does that indicre that
artimals bave a sense of justice, of tight and wronp, good and bad —
does thar mean, i other words, thar animals are maral beings? And if
animals can be shown to display a sense of justice along with a wide
rangre of cognitive and ermmional capacities, including empathy and rec-
iprucity, does that make the differences between bumans and all ather
animals a matter of depree rather than kind?

Finally, it all this is teue, then iz morality in fact an evolved trait?
Traes “heing fair" mean being mere £1 -— does being more virtuous im-
prave an individuals roproductive fimess, while being less virtuous
harm it? To put fcanther way, do nice guys, gals, and their genes last
lemgese? Do the nicest survive best?

These ava indeed big, complicated, diffieult questions, bur mounting
evidence points steaighs o the concluson that there is “honor among
heasts.” While much of the research that's been aired widely deals with
nenbman primates, espocially. the work of Frans de Waal and his enl-
leiepgzes, ar Ernory University in Adanot, Georgia, there are also com-
pelling dusta from studies on socizl carnivores thar support the claim thar
meil bBebovior s omore 'd.-:irJ.EﬁF-J.'EE.-rJ among animals than '|:I:I'c1r'i.i:lu5|].r
thought. In Prmases and Philssuphers: How Moraliey Evelved, de Waal
argues that human morality i on 3 continuum: with animal socaliry,
though he isn’t sure thut animals are meral beings, However, he doesn's

consider social play behavior,
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Based on my long-term detailed studies of play in social carnivores
— including wolves, coyotes, red toxes, and domestic dogs — 1 believe
we can make the seronger claim that some animals might be moral be-
ings. Other ethologists (such as Nobel laureate Niko Tinbergen and the
well-known field biologist George Schaller) cerminly stress thar we
might learn more about the evolution of human behavior from studies of
social eaenivores than from studies of other primates because the social
behavior and social organization of many carnivores resemble thar of
early hominids in a number of important ways (divisions of labor, food

sharing, care of young, und intrasexual and intersexual dominance hier-
archies), Given this, social carnivores may hold the key for unlocking
the nuances of animal morality.

50 how does play figure into diseussions of morality? To begin
with, when animals play there are rules of engagement that” must he
tollowed, and when these break down, play suffers. Animal play
appears to rely on the universal human value of the Golden Rule — dao
unto others as you would have them do unto you. Following this
requires empathy (feeling another's feelings) and implies reciprociry
(getting paid back for favors assuming that others follow the same rule).
Further, in the social arena, animals who don't play well don't seem e
do s well as those who do play. Darwin might very well have been right
when he speculated that more sympathetic individuals have more re-
productive success — they survive berter, By the end of this chaprer, 1
propose that this means we should make another paradigm shift in how
we undersiand animals and ourselves. “Survival of the fittest” has
always been used to refer 1o the most suceessful comperitor, but in fact
cogperation may be of equal or more importance, It is likely that for any
species individual survival requires both to some degree, while for so-
cial species (as opposed to asocial species) the balance may shift signifi-
cantly, with the most conperative individuals most often “winning” the
evolutionary race.
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JEROME AND FERD:
Twe Dogs at F'lu].'

A few years agp one nt‘m}r students, Josh, called me and, with much ex.

citement in his voice, wld me the following story of warching his 130

pound malamute, Jerome, engaged in play:

| saw the mose amazing thing today ar Mount Sanitas, Jerome
wanted 1o play with a strange dog named Ferd who was abous
a guarter his size. Jerome bowed, barked, wagged his rail,
rolled aver om his back, leape up, and bowed again, all to no
avail. Ferd just stood there with surprising indifference. But
about a minuee bater, while Jerome was sniffing a bush where a
large mutt had just peed, Ferd strolled over and launched oneo
Jerome’s neck, and bit him hard and was sort of hanging in
midair, legs off the ground. T thought, this is it: Jerome will kill
this little monster.

And you know what? Jerome shrugged Ferd off like a fly on
his hack, turned ground and bowed, and then took the liule
guy's head into his mouth and gently mouthed him. They then
played for about half an hour, during which Jerome never ever
was very assertive or unfair, He'dbite Ferd softly, roll over, paw
at his friend's face, and swar him lightly. Then when things
ot rough, and Ferd backed off with his tail down and cocking
hits head from side 1o side — trying to figare ourt if he was a
goner — Jerome would bow again and they'd play some mare.
Jerome seemed 1o know that he had 0 be nice and faie in order
to play with his linde buddy. Ferd knew what Jerome wanted,
and Jerome knew whar Fesd wanted, and they worked together
to ger it. Man, dogs are smart. | couldn't believe it

Jesh was a good stedent, He understood the “language” of animal
play {fwhich 1 describe further below), and so he was able 10 "read™ this
encounter and all of its internal communications. However, I'm willing
w guess that anyone watching these two mismarched dogs would have
been able 1o tell, after a few minutes; that they were playing and not
fighting — just as we can tell ar o distance whether two boys who are
wrestling really mean to hurt each other or whether they are just kidding
around, This is because, when aninals play, they must agree 10 play,
They must cooperate and behave fairly, and the language of cooperation
i ¢Sy to recognize. Further, when cooperation and fairmes break down,
play not only stops, it becomes impossible. Uncooperative play is an oxy-
maoron, and that is a karge reason why play is such a ¢lear window into
the moral lives of animals,
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WHAT [S PLAYY
Most of my research on play has involved domestic dogs and their wild

relatives, coyotes and wolves (that is, canids, or members of the dog
family), so while I focus on the animals T know best in this chapter, there

are ample examples from other animals thar support my views on play
and social morality, Young caes, chimpanzees, bears, and rars, 10 name
only a few, love to play to exhaustion. Even as I'm writing this at six
o'clock onacool August morning, rwo red foxes are playing outside my
affice. They do this almost every day. One invites the other ro play by
bowing, the other responds, and then they wrestle, rear up on their hind
legs and scream and box, chase one another, rest, and play some more.
If one bites the other oo hard, there’s a brief pause during which they
look at each other to make sure all is akay — thar this is sill play — and
then resume romping. They re negotiating with each other o maintain the
rules of fair play. So long as they keep negotiating, they feel comfortable
playing very vigorously becanse they share & common goal and know
that neither will try to beat up the other,

I think of play as being characterized by what | call the "Five 5% of
Play"s its Spirit, Symmetry, Synchrony, Sacredness, and Soulfulness.
The Spirit of play is laid bare for all to see as animals wildly run abour,
wrestle, and knock one another over. The Symmetry and Synchrony of
play is reflected in the harmony of the mutual agreements to trust one
anather — individuals share intentions to cooperate with one another o
prevent play from spilling over into fighting. This trust is Sacred, Fi-
nally, there’s deepness to play, for animals become so completely im-
mersed in it that | like to say they are the play. Play is thus a Soulful
activity, an expression of the essence of an individual's being.

There's also incredible freedom and creativity in the How of play.
This is easy to see and amazing to watch. 1 refer to this as the “Six Fs of
Play™; its Flexibility, Freedom, Friendship, Frolic, Fun, and Flow. As
they run about, jump on cne another, somersault, and bite one another,
animals re-create a mind-boggling array of scenarios and social behay-
iors. It's difficult to believe that when animals are deep into play they can
actually keep teack of what they ire doing, but they can, It"s possible thax
animals are “practicing” and “rehearsing” important behaviors that will
help them to survive. As animals play, it's not unusual to see known mat-
ing behaviors intermixed in highly varfable kaleidoscopic sequences
along with actions that are used during fighting, locking for prey, and
avoiding becoming someone else's dinner. In no other activity bue play

do you see all of these arrribures and behaviors occurring together.
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BUN, FUIN, FUIN:
Why Animals Play

Amnimals love to play because play i3 fun, and fun is its own very power-
ful reward. Diogs and other anfrsals seek out play relentlessly, and it's very

difficult 1o get them to stop; normal animals don't usually intentionally

seek ol activities they don't enjoy. The joy associated with play is o
strongg that it ourweighs the possible risks, such as injury, deplefion of
energy and therefore compromised growth, and death by a perceprive
predator, Young animals know how to play from the ger-go, and when
they don’t, we take that as 4 sign there s possibly something wrong,

When animals play we can feel their deep joy. Play is contagious,
and other animals feel the joy and glee as well, Research on mirror neu-
roms {which I describe in chapter 5) supports the notion thar individuals
can feel the emotions of others, and this likely is the reason thar an ar-
mosphere of play spreads rapidly among animals in & group. In her book
On Talking Terms with Dogs, Norwegian dog trainer Turgid Rugass
refers o play signals as "calming signals.” Animals typically play only
when they're relaxed, so the inherent joy and serenity in play ofien
spreads to anyone who i watching.

Indeed, as we’ve already seen, animals and humans share many of
the same emotions and same chemicals that play a role in the experience
and expressions of emotions such as joy and pleasure. Recent research
has also shown that when people are cooperating and being fair to one
another, it feels gnod. Since play is dependent on cooperation and fair-
niess, this may be another reason animals love w play. James Rilling and
his eolleagues have used functional Magmetic Resonance Imaging (IMRI)
en humans to show that the brain's pleasure centers ase strongly %cti-
vared when people cooperate with one another, This important research

shows that there’s a strong neural basis for human cooperation: thar it
feels good to cooperate, that being nice in social interactions is reward-
ing, Also, researchers have identified a "trust center”™ in human braing
called the candate mucleus. Activity in the caudate nucleus is greatest
when generosity is repaid with generosity. There’s every reason to be-
lieve that the brains of animals share this trust center with us. In short,
research iz showing thar we might acmally be wired o be nice to one
another.

[f being nice feels good, then that's a good reason for being nice. 1t's
also o good way for a pattesn of behavior 1o evolve and 1o remain in an
animal's arsenal.
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IT BEGINS WITH A BOW:

How Animals F"[.—..y

We know that birds and many other species engage in social play, but as
yet there are oo few data from which to draw detailed conelusions about
the nature of their play. But in my studies of dogs and other canids, I've
learned that they use specific play signals to initiate and ro maintain so-
cial play. Play is a voluntary activity, and it can't occur if individuals
don't agree.

How do animals tell one another “I want ro play with you"? Play
frequently begins with a how {which 1 describe in chaprer 2, and bow-
ing is repeated during play sequences so as to insure that play doesn’t
slip into something else, like fighting or mating. After each individual
agrees to play, there are on-going, rapid, and subtle exchanges of infor-
mation so that their cooperative agreement can be fine-tuned and nego-
tiated on the run, so thar the activity remains playtul. It's important for
players to express and to share their intentions 1o play.

As T've noted, when animals play they often use actions, such as
predatory behavior, antipredatory behavior, and mating that are also
carried out in ather contexis, Because there's 1 chance that varicus be-
havior patterns that are performed durng ongoing social play can be
misinterpreted as being real apgression or mating, individuals vse & how
to tell ane another such messages as *1 want to play,” “This is seill play
ni matter what I am going o do to you," and “This i3 sdll play vegard-
less of what [ just did oo you.”

In order 1o learn the dynarmics of play, it's essendal o pay atlention
tir subdle details that can be Jost or po unnoticed when, for instance, we
are simyply watching dogs in the park: Dogs and other animals keep close
rrack of whar's happening, so we need 10 alse. My sindies of play are
based on careful observation and meticulous analyses of videotape, |
watch mpes one frame at a dme 10 see what the animals are doing ind
how they exchange information about their intentions and desires dur-
ing play. This can be redious work, and indeed, some of my students
who were excited about studying dog play had second thoughes after
seeing what it entailed.
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After many vesrs of snuly, I've discovered that the “bow™ sn’ used
randomly but with a purpase. For example, biting accompanied by rapid
side-to-side shaking of the head is performed duving serous apgressive

and predatory encounters, and it can easily be misinterpreted if its mean-
ing isn't modified by & bow. | was surprised to leaen thae bows are used
not anly righe at the beginning of play to el anothar dog L want o play
with you," but alse dght before biting, accompanied by rapid side-to-
side head shaking, as if to say, “I'm going o bice you burd but it's esill in
play.” Bows are alse used right after vigorous biting, as if to say. “I'm
sorry 1 just bit you so haed, but ic was play. Bows serve as punetuation,
an exclamation point. to call anenton 1o what the dog wanes.

infant dogs and their wild relatives rapidly learn how to play fairly
using play markers such as the bow, and their response to play bows
seems to be innate. Pigs use play markers such as bouncy running and
head ewisting to communicate their intentions to play. Jessica Flack and her
colleagues discovered that juvenile chimpanzees will increase the use of
signals to prevent the termination of play by the mothers of their younger
play partners. Researchers who study the actvity always note that play
is highly cooperative. I can't stress enough how important it is that play is
carefully negotiated, that it is fine-tuned on the run so that the play mood
15 maintained. There are social rules that must be followed.

Across many different species there s lintle evidence that play signals
are used to deceive others. Play signals are honest signals, and only very
rarely are they used to hide aggressive intentions. Animals almost never
say, “I want to play with you” and then, when the other animal is vul-
nerable, engage in a real attack. This is most likely because there are
sanctions for lying. For example, 1 discovered that coyores who bow and
then attack are unlikely to be chosen as play partners, and they also have
difficulty geting athers to play. My field studies also have shown that
this makes them more likely to leave their group, and this can lower their
reproductive fitness,

It’s simple: If a dog wants to play, he must ask first by bowing, 1f the
other dog doesn’t return the bow, she doesn’t want to play, and the first
dog must move on,
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Other Play Markers: Role-Reversing and Self-Handicapping

The bow isn't the only signal used during social play; two other impor-
tant ones are role-reversing and self-handicapping. Role-reversing and
self-handicapping reduce inequalities in size and dominance rank be-
rween players, and they promote the reciprocity and cooperation that’s

needed for play to occur,

Self-handicapping (or “play inhibition™) happens when an individ-
ual performs a behavior pattern that might compromise her outside of
play. For example, a coyote might decide not to hite her play partner as
hard as she can, or she might not play as vigorously as she can. Inhibit-
ing the intensity of a bite during play helps to maintain the play mood. |
once picked up a twenty-rwo-day-old coyote only to have him bite
through my thumb with bis needle-sharp tecth. His bive drew blocd and
it really hurt, The fur of young coyotesis very thin, and as I found out,
am tntense bire resules in much pain to che recipient, as evidenced by the
high-pitched squeals (the coyotes’, not minel}, An intense bite iz a play-
stopper, In adult wolves, & bite can generare as much as ffreen hundred
povnds of pressure per square inch, so there s a good reason to inhibitits
foree, | onee fonlishly tried o show a capove adule male wolf, Lupey,
where his tood was by poinong towsed it, and he immediacely showed
me that he knew where it was by clasping his mouth over my extended
forearm and squeesing ever so gently, | wore Lupey’s testh marks for
tae weeks, but he didn't break sking we tiay not have been "playing,”
bue he inhibited his hite anyway, With domestic dogs, one of the grear
advantages of making sure puppies play with other puppics is that they
learn bite inhibition and will most likely never harm another,

ed-necked wallabies, kangaroos af a kind, engage in self-handwcapping
as well. Biclogist Duncan Wamon and his eolleagues found rhar these
playful creatures adjust theis play co the age of their parmer. When a
partner is youager, the older animal adopts a defensive, fat-footed pos-
wre, and pawing racher than sparring neenrs, Also, the older player is
mere tolerant of its partner’s tactics and cakes the initiative in prolong-
ing interactions. '

Fairness and cust are important in the dynamics of playful interac-
tions in rats as well, Psychologist Sergio Pellis discovered thar sequences
of rat play consist of individuals assessing and monitoring one another
and then fine-tuning and changing their own behavior to maintain the
play mood. When the rules of play are violated, when fairness breaks
down, sa does play.
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Role-reversing happens when a dominant animal performs an action
during play thar wouldn’t normally eecur during real aggression. For
example, a dominant wolf might never roll over on his back during fight-
ing, but he will do so while playing. In some instances role-reversing and
self-handicapping occur together — a dominant wolf might rell over

while playing with a subordinace dog and at the same time inhibit the in-
teasity of a bite: Self-handicapping and role-reversing, aloag with play
ivitation signals, serve 1o communicate an individual's intenoen to
pliy, and they ars important in maintaining far play.

FAIR I3 GOOD:
The Benelite of Play

Play isn't an idle wasee of fme, Play is essenial for an individual's men-
tal amd plvsical well-heing. Plaw is brain food becanse it provides impor-
tant nourishment for brain growth; e asmally helps to cewire the hrain,
increasing the connections berwesn neurens in the cercbral cortex. Play
alan hones cugnitive skills, mcluding logicat reasoning and behavioral
Hexibility — the ability to make approprate choices in changing and un-
predictable envitonments,

But some of the mest important benefiss of play are sueial — play
helgs the individual and fhe group o ger along vogedrer, Socal play re-
hes om, and also renches, truse, conperation, nicencss, fairnes, oogive-
ness, and humility. Dogs and their refatives acen't alone i the maetics they
wae in play, Recent research on noaluman primanes has shown that pun-
ishment and apology play tmposiant roles in maintaining cooperation.
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Why duanimnals carsfully use play signals® Why do they engage i
self-handicapping and role-reversing? Te's plawsible 10 argue tha duing
secia] play, immusure aodividuals leen ground rodes about ahar behas-

bour patterns are seceprable moothers — how hard they can bire, kuow
ronghly thiey can interact — and how m reslve conflies in o situacon
et i gabe, cajoyable, and nemthrearening, This is similar oo the redson-
ing behing why Jaman children are eicouraged 1o play ozganized spors
it testches thess how o behave, bow to conperaze and sesolve condlicts in
wsettrng wliese the stubes are not high, Through their bebavior, animals
show us char they place a premfum on plaving fairly and wustng cthers
oo s There are codes of sucsal cordace that regulate acrions that azse
andd aren't peeniible. What coald be a bewer atmaosphere in which to
learn about the secial skills undedying faicnes and cooperation than
during social play, where theve ars few penalties for transgressions? It's
alsor pessible that idividuals might poeealize codes of conduct learned
while plaving with specific indvdduals o ocher group members and to
different sitwationg, sich a5 slanng food, detending resources, groom-
g A glving care,

Play iz it emly fun. Te's @ asefiol bebavios And stdies of play indi-
ezater thart animals aevvelr cultivate o sense of fairess and cooperation by
playing. This Lecomes even clearer iningrances where play breaks down.

ORETTING A BADCREPIITATION:
Vhe Casts of Breaking Toust

When animals are por baving fun, animals wra’ play. Animals who
don't play often can' ineract with others becanse they don't know how
ter ted] thede fends what they want and they can® understand what cheir
friends weant. 'They're not sociatized, They can't finction as card-carrying
members of their ciwn species becsse they laven't leacned how to com-
miticare with others. The consequences of the inability to play well -
start small but possibly grow quite large.

From the book The Emotional Lives of Animals. Copyright © 2007, by Marc Bekoff. Reprinted with permission of New World Library, Novato, CA.
www.newworldlibrary.com

112 /I1SSUE 4 / ANIMALS IN SCIENCE



SCIENCE/BIOLOGY TEXTS
EXTENDED WRITTEN TEXTS (NON-FICTION]

M. Bekoff, The Emotional Lives of Animals: A Leading Scientist Explores Animal Joy, Sorrow, and Empathy — and Why
They Matter. (New World Library, Novato, 2007), pp. 85-107.
Extracts from Chapter Four: Wild Justice, Empathy, and Fair Play: Finding Honor among Beasts.

bFor instance, dogs don’t iolerate noncoopetative cheatera, whe may
be avoided cr chased from play groups, When a dog's sense of fairness
iz winlared, there are eomsequences. While studyiog dog play on a beach
in San Dhegn, California, for ber docmral disseration in cognitive sci-

ence, Alexandra Hocowite ohserved a dog she ealled Up-gars enter inte
& play group and inermupt the play of two other dogs, Blackic and Roxy.,
Llp-ears was chased our of the groug, and when she cemrned | Rlackic
and Reny stopped plaving and looked off toward & dissne sound. In
a fooling behavior, Fexy began moving in the direction of the seund,
and Up-ears ran off following their ling of sight, Having gnren 1id of
Up-sars, Toxy and Blackie immediately hegan plaving onee again.

Of much more importance fo biologiss, however, is how differences
in the performance of o given behavios, such as play, influence an indi-
vidual's reproductive success, Do differences in play and variasons in
fair play affect an individual's reproductive fitness? 1F we want o know
whether a sense of fairness o morality svolved because it's adaptive in
its own right — because it improves an individual’s, wnd thos a species”,
chance for survival — then we should be able 1o show that more *vir-
ous” individuals are move fit and have more offspring than less virmons
individuals {as Darwin indicated), If play and fairness are inextricably
linked (ps chey seem to bel, then is it true that individuals who play well
dho better reproductively than those who don'e? 1t's almost inepossible o
directly Hisk faiv play with an individual’s reproductive success or fmes,
bur it's also extremely difficult 1o show with grear cerainey that the per-
formance of mase behaviors is directly and causally conpled to reproduc-
tive success, However, my students and | have collected some intriguing
dara on captive and wild eoyores that indicate a reladonship between
play and fitness.
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Dogs, coyotes, and wolres are fast learners when it comes o fair
play. There are serious sanctions when they breach the trust of their
friends, and these penaliies mighe indeed become public information i
others see an individual cheating on his companions. Biclogises call these

penalties “costs,” which means that an individual might suffer some de-
cline in his or het reproductive fitness if they don't play by the sxpected
rules of the game. Cur fieldwaork on coyotes has revealed one divect cost
paid by animals whi fail t engage in fair play or who don’t play much
at all_ I found thar covore pups who don’t play as much as others hecause
they are avaided by others or hecanze they themselves avoid others are
less tightly bonded 10 other members of their group. These individuals
are more likely to Jeave their group members and try to make it on their
awn. But life outside the group is much more risky than within i, In a
seven-year study of coyotes living in Grand Teton National Park in
Wyoming, we found that more than 55 percent of vearlings who drifred
away from their sucial group died, wheress fewer chan zo percent of
their stay-at-home peers did. Was it hecause of play? We'ra no sure, but
informarion that we collected on captive covores sugpested than e Jack
of play was & major facror in individuals spending more time along,
away from their littermates and other group members,

Though all the evidence is nut o, it seems quite fikely that break-
downs in social play eegatvely affect individuals, @nd by exression their
social groups. In social species ar least, nanral selection seems v weed
out cheaters, thase who don’t play by the accepeed and negoriaed rules,
Conversely, animals, including humans, survive and thrive better when
they play fair and fearn the group’s moral codes for bebavior, 1t sure is
starting to look like morality evolved because it™s adapiive.
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THE “BIG QUESTION":

HESLS e .|[i|__|.l Enln:rih'd?

They fonimelef Rave the ingredients we ez for monalisy,

— FRANE DE wasl, "HONCE AMONG BEASTS™

The idea that morality may have evolved over millions of years isn't
new, nor bothe notion that andmals share many of these behaviors
Chardes Darwin proposcd thae luman moral sentiments were a product
n the evolatomary process, and be specalated abour moral sentiments in
animals, But it wasn't until recently ehat scientists gave these questions
werionis and sustained arrenrion, YWhat 18 emerging now s a fascinating
tpestry of tesearch dngo the bicksgy: of moralitg, We're |1r1_r||n|-|ir|_;.__l; 161
recognize the role of morality in che lves of other species and 1o piece
together the neurophysiological roots of moral emotion and cogniton
— roots that we share with other species.

Darwin's view is that morality is a natwral extension and outgrowth of
social instincts. Early theories of kin selection and reciprocal altruism
among animals have now blossomed inte a much wider inquiey into the
pro-social belavioral reperiaire: fairness and equity, empathy, repueation,

punisfument and forgiveness. At the seme dime, nouroscisnee @5 explos-
ing the ethical hrain: a2 we've seen, it is bécoming clear that many moral
hehaviors sriginste in emotionz] centers in the hrain — 2 acural archi-
tecture that humars share with other animals.

All of this research 18 confinmed by cur studies of animal play. There
geeind o be srromg evolutonary selection fof playing fairly becanse moss
i o all individusls benefir from adopting this behavioral strategny, which
fosters group suability, Numesmes meochanisms have evolved as 3 resule:
play mdration signals, varistions in the sequencing of actions performed
during play when compared o other contexts, self-handicapping, and
sole-reversing. All these behavinrs have evolved m facilitate the iniria-
tion and maintenance of socied play in numeruoy mateels — o ke
others engaged — so that agresing o play fairly and the resulting ben-
efirs of doing so can be readily achieved. The observation from the feld
that play is rarely unfair or uncooperative surely indicares that namral
selection acts 1o weed out these individuals wha don’t play by the rules.
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This sozt of egalitariani=m in animals is thowght 1o be 8 precondinom
for the evolution of social morality in humans, From where did it arfse?
Truth be told, we really do ot know. Swudies of the evolution of social
morality ase among the most exciting and challenging projects thar we
fage. Moweever, given the evidence go far, 3f one 15 a good Darwinian and
believes in evolutionary continuity, it is premamies g claim that eady ho-
rnans can be empathic and moral beings. At a minimum, this constnes
the safest, most cautious approach, even as tesearch points ever more
strongly mward & more “radical™ nedion about evolution.

ANOTHER FPARADIGM SHIFT:

Survival Depends on Cooperation, Not Competition

[ befieve that at the most fundamental level our nature & compas-
sionate, and thar coaperasion, nor conflics, fes at the heart of che
Basie principles that govern our Auman existence. .. By living @ way

af life that exprorres aur dasio goodress, we fulfll sur humanity and

srive anr gesions digriny, worth, and meandng.

— HI5 NOLINESE THE DALAT Laka,
DRODERS TANDING QR PUNDSHENTAL NATURE

IP% bediere thar mie donkeyvi, i given the chance, would fuskion a
wirrld withous violemce. Like St Franeis of deiist, they woudd re-
make the untiral world inco g proverdis! garden of Eder, where the
Fom and the famb lay side by side, . We wander how mouch the ine
wocence, vulnerahiliey and gentlemars of fehare owa domkeys may
Furve gffected Thlrny, the pewe-loving giont of world freravure,

— MICHAEL TOBIAY AND JARME MORRISON, RPONEEF
Some fight call the Dalai Lama an optimist, but there are increasing e

entific data to support His Holiness. Indeed, the time has come to revise
aur notions about whar “survival of the firest” really means.
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i far, most of the research un coopesation has focysed on humans.
As it tarns out, humans aren't as selfish and self-centered a3 we're some-
rimes made out to be, Ernst Fehr and his colleagues have discovered that

when treated fairly, many prople will volungrily cooperste with one an-
mher and also punish those whi don’t cooperate, They call this "sirong
reciprrcity,” und they show that it can leac to “almost universal cooper-
ation in citcumatances in which purely seli-intercsted behavior would
canse a complete breakedown of cooperaticn.” They nare that people ave
willing to punish individuals whe behave nnfairly to a thivd person,

Thete's also evidence thar humans have @ natural tendency oo be al-
truistic. Felix Warneken and Michael Tomasello discovered ehat infants
a5 young as eighreen months of age will help people in need, such as
when they're searching for a Jost object. ¥oung chimpanzees also will do
this. What's very interesting shour this study is that young children,
while still in diapers and not very skilled in using language, will only
help retrieve @ lost object when they beleve that a person needs e
whject to vomplese a tisk. For example, they would only rerdeve a
clothespin if it scemed to have been dropped unintentionally by the re
searcher, bur not if it was cleardy thrown en the ground deliberately,
Childeen can undesscand through body language when something is
needed or not, and they help only i there is a need.

Research with animals shows similar indings, (hviously, as we've
scen throughout, when it comes o play, cooperation is required, and
almaost every piece of communication is aimed at mainiaining that cocp-
eration, But cooperation seems fo predomminate in a wide rnge of sucial
sitwations. Primatologiss Bobert Sussman and Paul Garber report that
for divrnal prosimians, such a3 lemurs, Naw Woerld monkeys, and great
apes, the vast majority of seeial interactions are affiliaove rather than ag-
cmisric or divisive. Groonting and bous of play predominate in the affil-
iarive category. For the prosimians, an average of 3.2 percent of social
interactions are affiliadve, and the numbers for the New World mankeys
end Od World monkeys ave 36,1 and 34.5 percent, respectively, Unpub-
lished dara for gorillas showe that 9.7 percent of their social interactions

are affiliztive,

From the book The Emotional Lives of Animals. Copyright © 2007, by Marc Bekoff. Reprinted with permission of New World Library, Novato, CA.
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Clearly, if these numbers cin be repeasted amung other species, com-
petition does not drive wmimal behiavion; cooperation and friendliness
aren’t simply sideshows to apgression and fighting. Indeed, it almost
seems Lrite to write abour cooperation in animals, because everyone
knows that animals cooperare with one another and it's chvious why
thes do soz if the group works tegethee, then sach individual's chance for
survival improves, However, much of syolutionary theory is based on
competition ameng individuals racher than on eooperation, and for snme
people this has mean that couperation must be a by -product of compe-
titicen rhat i not dicecdy selected for in evolution. In this view, animals
only coaperate because if they were comperitive all of the time it would
be difficult to form and to maintain stable social groups. For exarple,
it would be impossible to have a stable wolf pack in which all of the
males were top wolf or alpha individuals who-always compered with one

another, Cooperative interactions have to back competitive encounters
s that the group will be cohesive and stable over time. .
This "survival of the fittest” mentality, which pervades so much
thinking and theorizing, is increasingly not supported by current re-
search as being the prime mover in evolution. For a long time, coopera-
tion has been ignored because of this ideological bias, but the recent
deluge of research papers and other essays on cooperation indicate thar
the tide is changing. In fact, the more we look for cooperation, the more
we discover its Presence, Animals mmjjn!],.' =il compete, lwar COOPET-
tion is central in the evolution of social behavior, and this alone makes it
key for survival. When animals cooperate, they're doing what comes
naturally, and cooperation relies on established, well-maintained social
standards of behavior — that is, moral codes, This is whar should be-
come the starting point for evolutionary theory and the basis for our

discussions about the lives of animals.

From the book The Emotional Lives of Animals. Copyright © 2007, by Marc Bekoff. Reprinted with permission of New World Library, Novato, CA.
www.newworldlibrary.com
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Some ecologists take this even further. They wonder if, when
studying “ecological interactions” — thar is; encounters among differ-

ent species of animals and interacdons between animals and trees and
plams — it makes more sense to concentrate on positive ecological in-
teractions rather than on competition and predation. These researchers
have been called "renegade ecologists” by more mainstream scientists,
and they argue that there is more 1w ecology and the evolution of com-
munities than just competition and predation. They maintain that a
process called “facilitation” readily works alongside competition and
provides a balance to its mechanisms thar is important in the evolution
of community structure. However, it's one thinE to say that Conpera-
tion within a4 group of individuals, for example & wolf pack or a troop
of baboons, is beneficial — that all wolves benefit more by helping one
another than by competing with one ancther — but is cooperation an
essential component of an entire forest or ecosysrem? It's an intriguing
notion, ane on which I'm sure His Holiness the Dalai Lama would like

[ see more research,

From the book The Emotional Lives of Animals. Copyright © 2007, by Marc Bekoff. Reprinted with permission of New World Library, Novato, CA.
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Late in 1981, a reporter for a large metropolitan newspaper (we’ll call her Karen to
1I1rI s protect her interest in remaining anonymous) gained access to some previously

r'.|||t[ classified government files. Using the Freedom of Information Act, Karen was
investigating the federal government’s funding of research into the short- and long-
term effects of exposure to radioactive waste. It was with understandable surprise
that, included in these files, she discovered the records of a series of experiments
involving the induction and treatment of coronary thrombosis (heart attack).
Conducted over a period of fifteen years by a renowned heart specialist (we’ll call
him Dr Ventricle) and financed with federal funds, the experiments in all likelihood
would have remained unknown to anyone outside Dr Ventricle’s sphere of power and
influence had not Karen chanced upon them.

I3

Karen’s surprise soon gave way to shock and disbelief. In case after case she read
how Ventricle and his associates took otherwise healthy individuals, with no previous
record of heart disease, and intentionally caused their heart to fail. The methods used
to occasion the ‘attack’ were a veritable shopping list of experimental techniques,
from massive doses of stimulants (adrenaline was a favourite) to electrical damage

of the coronary artery, which, in its weakened state, yielded the desired thrombosis.
Members of Ventricle’s team then set to work testing the efficacy of various drugs
developed in the hope that they would help the heart withstand a second ‘attack’.
Dosages varied, and there were the usual control groups. Administering certain
drugs to ‘patients’ proved more efficacious in some cases than did administering no
medication or smaller amounts of the same drugs in other cases. The research came
to an abrupt end in the autumn of 1981, but not because the project was judged
unpromising or because someone raised a hue and cry about the ethics involved. Like
so much else in the world at that time, Ventricle’s project was a casualty of austere
economic times. There simply wasn’t enough federal money available to renew the
grant application.

One would have to forsake all the instincts of a reporter to let the story end there.
Karen persevered and, under false pretences, secured an interview with Ventricle.
When she revealed that she had gained access to the file, knew in detail the largely
fruitless research conducted over fifteen years, and was incensed about his work,
Ventricle was dumbfounded. But not because Karen had unearthed the file. And

not even because it was filed where it was (a ‘clerical error’, he assured her). What
surprised Ventricle was that anyone would think there was a serious ethical question
to be raised about what he had done. Karen’s notes of their conversation include the
following:

Ventricle: But | don’t understand what you’re getting at. Surely you know that
heart disease is the leading cause of death. How can there be any ethical
question about developing drugs which literally promise to be lifesaving?

Karen: Some people might agree that the goal — to save life — is a good, a noble
end, and still question the means used to achieve it. Your ‘patients’, after all,
had no previous history of heart disease. They were healthy before you got
your hands on them.

Ventricle: But medical progress simply isn’t possible if we wait for people to get
sick and then see what works. There are too many variables, too much beyond
our control and comprehension, if we try to do our medical research in a clinical
setting. The history of medicine shows how hopeless that approach is.

T. Regan. lll-gotten Gains. Eds Paola Cavaleiri and Peter Singer, The Great Ape Project: Equality Beyond Humanity, © 1993, London: Fourth Estate,
reproduced with permission.
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Karen: And | read, too, that upon completion of the experiment, assuming that
1] e the ‘patient’ didn’t die in the process — it says that those who survived were
F.I|H[ ‘sacrificed’. You mean killed?

I3 Ventricle: Yes, that’s right. But always painlessly, always painlessly. And the body
went immediately to the lab, where further tests were done. Nothing was wasted.

Karen: And it didn’t bother you — | mean, you didn’t ever ask yourself whether
what you were doing was wrong? | mean . . .

Ventricle: [interrupting]: My dear young lady, you make it seem as if ’'m some kind
of moral monster. | work for the benefit of humanity, and | have achieved some
small success, | hope you will agree. Those who raise cries of wrongdoing about
what I've done are well intentioned but misguided. After all, | use animals in my
research — chimpanzees, to be more precise — not human beings.

The Point

The story about Karen and Dr Ventricle is just that — a story, a small piece of fiction.
There is no real Dr Ventricle, no real Karen, and so on. But there is widespread use of
animals in scientific research, including research like our imaginary Dr Ventricle’s. So
the story, while its details are imaginary — while it is, let it be clear, a literary device, not
a factual account - is a story with a point. Most people reading it would be morally
outraged if there actually were a Dr Ventricle who did coronary research of the sort
described on otherwise healthy human beings. Considerably fewer would raise a
morally quizzical eyebrow when informed of such research done on nonhuman animals,
chimpanzees, or whatever. The story has a point, or so | hope, because, catching us
off guard, it brings this difference home to us, gives it life in our experience, and, in
doing so, reveals something about ourselves, something about our own constellation
of values. If we think what Ventricle did would be wrong if done to human beings but
all right if done to chimpanzees, then we must believe that there are different moral
standards that apply to how we may treat the two — human beings and chimpanzees.
But to acknowledge this difference, if acknowledge it we do, is only the beginning, not
the end, of our moral thinking. We can meet the challenge to think well from the moral
point of view only if we are able to cite a morally relevant difference between humans
and chimpanzees, one that illuminates in a clear, coherent, and rationally defensible
way why it would be wrong to use humans, but not chimpanzees, in research like Dr
Ventricle’s.

An obvious difference is that chimpanzees and humans belong to different species. A
difference certainly; but a morally relevant one?

Let us test this idea by imagining that Steven Spielberg’s E.T. and some of E.T.’s friends
show up on Earth. Whatever else we may want to say of them, we do not want to say
that they are members of our species, the species Homo sapiens. Now, if a difference in
species is a morally relevant difference, we should be willing to say that it is not wrong
to kill or otherwise harm E.T. and the other members of his biological species in sport
hunting, for example, even though it is wrong to do this to members of our species for
this reason. But no double standards are allowed. If their belonging to a different species
makes it all right for us to kill or harm them, then our belonging to a different species
from the one to which they belong will cancel the wrongness of their killing or harming
us. ‘Sorry, chum,” E.T.’s compatriots say, before taking aim at us or prior to inducing our
heart attacks, ‘but you just don’t belong to the right species.’

T. Regan. lll-gotten Gains. Eds Paola Cavaleiri and Peter Singer, The Great Ape Project: Equality Beyond Humanity, © 1993, London: Fourth Estate,
reproduced with permission.
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As for us, we cannot lodge a whine or a moral objection if species membership,
.!fI!'... o Y besides being a biological difference, is a morally relevant one. Before we give

F- ajuet our assent to this idea, therefore, we ought to consider whether, were we to come
face to face with another powerful species of extraterrestrials, we would think it
reasonable to try to move them by the force of moral argument and persuasion.
If we do, we will reject the view that species differences, like other biological
differences (e.g. race or sex), constitute a morally relevant difference of the kind
we seek. But we will also need to remind ourselves that no double standards are
allowed: though chimpanzees and humans do differ in terms of the species to which
each belongs, that difference by itself is not a morally relevant one. Ventricle could
not, that is, defend his use of chimpanzees rather than humans in his research on
the grounds that these animals belong to a different species from our own.

The Soul

I3

Many people evidently believe that theological differences separate humans from
other animals. God, they say, has given us immortal souls. Our earthly life is not our
only life. Beyond the grave there is eternal life — for some, heaven, for others, hell.
Other animals, alas, have no soul, in this view, and therefore have no life after death
either. That, it might be claimed, is the morally relevant difference between them
and us, and that is why, so it might be inferred, it would be wrong to use humans in
Ventricle’s research but not wrong to use chimpanzees.

Only three points will be urged against this position here. First, the theology just
sketched (very crudely) is not the only one competing for our informed assent, and
some of the others (most notabily, religions from the East and those of many Native
American peoples) do ascribe soul and an afterlife to animals.

Second, even assuming that humans have souls, while other animals lack them,
there is no obvious logical connection between these ‘facts’ and the judgement
that it would be wrong to do some things to humans that it would not be wrong

to do to chimpanzees. Having (or not having) a soul obviously makes a difference
concerning the chances that one’s soul will live on. If chimpanzees lack souls, their
chances are nil. But why does that make it quite all right to use them in this life in
Ventricle’s research?

The Right to Consent

‘Human beings can give or withhold their informed consent; animals cannot. That’s
the morally relevant difference.’ This argument is certainly mistaken on one count,
and possibly mistaken on another. Concerning the latter point first, evidence steadily
increases regarding the intellectual abilities of the great apes.

Questions about the ability of chimpanzees to give informed consent aside,
however, it should be obvious that this is not the morally relevant difference we

are seeking. Suppose that, in addition to using chimpanzees, Ventricle also used
some humans, but only mentally incompetent ones - those who, though they have
discernable preferences, are too young or too old, too enfeebled or too confused,
to give or withhold their informed consent. If the ability to give or withhold informed
consent were the morally relevant difference we seek, we should be willing to

say that it would not be wrong for Ventricle to do his coronary research on these
humans, though it would be wrong for him to do it on competent humans - those
humans, in other words, who can give or withhold their informed consent.

T. Regan. ll-gotten Gains. Eds Paola Cavaleiri and Peter Singer, The Great Ape Project: Equality Beyond Humanity, © 1993, London: Fourth Estate,
reproduced with permission.
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But though one’s willingness to consent to have someone do something to oneself may be, and
!I]l. : frequently is, a good reason to absolve the other person of moral responsibility, one’s inability
e to give or withhold informed consent is on a totally different moral footing. When Walter Reed’s
L ||H[ colleagues gave their informed consent to take part in the yellow fever experiments, those

T who exposed them to the potentially fatal bite of the fever parasite carried by mosquitoes were
absolved of any moral responsibility for the risks the volunteers chose to run, and those who
chose to run these risks, let us agree, acted above and beyond the normal call of duty — acted,
as philosophers say, supererogatorily. Because they did more than duty strictly requires, in
the hope and with the intention of benefiting others, these pioneers deserve our esteem and
applause.

The case of human incompetents is radically different. Since these humans (e.g. young children
and people with mental handicaps) lack the requisite mental abilities to have duties in the

first place, it is absurd to think of them as capable of acting supererogatorily; they cannot act
‘beyond the call’ of duty, when, as is true in their case, they cannot understand that ‘call’ to
begin with. But though they cannot volunteer, in the way mentally competent humans can,

they can be forced or coerced to do something against their will or contrary to their known
preferences. Sometimes, no doubt, coercive intervention in their life is above moral reproach —
indeed, is morally required, as when, for example, we force a young child to undergo a spinal tap
to check for meningitis. But the range of cases in which we are morally permitted or obliged to
use force or coercion on human incompetents in order to accomplish certain ends is not large
by any means. Primarily it includes cases in which we act with the intention, and because we are
motivated, to forward the interests of that individual human being.

What is true in the case of human incompetents (those humans, once again, who, though they
have known preferences, cannot give or withhold their informed consent) is true of chimpanzees
(and other animals like them in the relevant respects, assuming, as we are, that chimpanzees
cannot give or withhold their informed consent). Just as in the case of these humans, so also

in the case of these animals, we are morally permitted and sometimes required to act in ways
that coercively put them at risk of serious harm, against their known preferences, as when, for
example, they are subjected to painful exploratory surgery. But the range of cases in which

we are justified in using force or coercion on them is morally circumscribed. Primarily it is to
promote their individual interests, as we perceive what is in their interests. It is not to promote
the collective interests of others, including those of human beings.

The Value of the Individual

Philosophically, there is a way to insure that our gains will not be ill-gotten. This requires that
we view individuals as having a distinctive kind of value - inherent value, to give it a name;
others have called it by other names, including the worth or dignity of the individual. This kind
of value is not the same as the positive value we attach to being happy or having various skills.
An unhappy person has no less inherent value (no less worth or dignity) than a happy one.
Moreover, the individual’s inherent value does not depend on how useful others find him or her
or how well he or she is liked.

To view the value of individuals in this way is not an empty abstration. To the question ‘What
difference does it make whether we view individuals as having equal inherent value?’ our
response must be, ‘It makes all the moral dfference in the world!” Morally, we are always required
to treat those who have inherent value in ways that display proper respect for their distinctive
kind of value, and though we cannot on this occasion either articulate or defend the full range
of obligations tied to this fundamental duty, we can note that we fail to show proper respect for
those who have such value whenever we treat them as if they were mere receptacles of value or
as if their value were dependent on, or reducible to, their possible utility relative to the interests
of others. In particular, therefore, Ventricle would fail to act as duty requires — would, in other
words, do what is morally wrong — if he conducted his coronary research on competent human
beings, without their informed consent, on the grounds that this research just might lead to the
development of drugs or surgical techniques that would benefit others.

T. Regan. lll-gotten Gains. Eds Paola Cavaleiri and Peter Singer, The Great Ape Project: Equality Beyond Humanity, © 1993, London: Fourth Estate,
reproduced with permission.
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Who Has Inherent Value?

'!ﬂ,!, == If inherent value could nonarbitrarily be limited to competent humans, then we
Tt would have to look elsewhere to resolve the ethical issues involved in using other
I5 individuals (for example, chimpanzees) in medical research. But inherent value can
only be limited to competent human beings by having recourse to one arbitrary
manoeuvre or another. Once we recognise that morality simply will not tolerate
double standards, then we cannot, except arbitrarily, withhold ascribing inherent
value, to an equal degree, to incompetent humans and other animals such as
chimpanzees. All have this value, in short, and all have it equally.

Hurting and Harming

The prohibition against research like Ventricle’s, when conducted on animals such
as chimpanzees, cannot be avoided by the use of anaesthetics or other palliatives
used to eliminate or reduce suffering. Other things being equal, to cause an animal
to suffer is to harm that animal - is, that is, to diminish that individual animal’s
welfare.

Viewed against the background of these ideas, an untimely death is seen to be

the ultimate harm for both humans and animals such as chimpanzees, and it is the
ultimate harm for both because it is their ultimate deprivation or loss — their loss of
life itself. Let the means used to kill chimpanzees be as ‘humane’ (a cruel word, this)
as you like. That will not erase the harm that an untimely death is for these animals.
True, the use of anaesthetics and other ‘humane’ steps lessens the wrong done to
these animals, when they are ‘sacrificed’ in Ventricle-type research. But a lesser
wrong is not a right.

The Criterion of Inherent Value

It remains to be asked, before concluding, what underlies the possession of inherent
value. Some are tempted by the idea that life itself is inherently valuable. This view
would authorise attributing inherent value to chimpanzees, for example, and so
might find favour with some people who oppose using these animals as means to
our ends. But this view would also authorise attributing inherent value to anything
and everything that is alive, including, for example, crabgrass, lice, bacteria and
cancer cells. It is exceedingly unclear, to put the point as mildly as possible, either
that we have a duty to treat these things with respect or that any clear sense can be
given to the idea that we do.

More plausible by far is the view that those individuals who have inherent value are
the subjects of a life — are, that is, the experiencing subjects of a life that fares well
or ill for them over time, those who have an individual experiential welfare, logically
independent of their utility relative to the interests or welfare of others. Competent
humans are subjects of a life in this sense. But so, too, are those incompetent
humans who have concerned us. Indeed, so too are many other animals: cats

and dogs, hogs and sheep, dolphins and wolves, horses and cattle — and, most
obviously, chimpanzees and the other nonhuman great apes. Where one draws
the line between those animals who are, and those who are not, subjects of a life
is certain to be controversial. Still, there is abundant reason to believe that the
members of mammalian species of animals do have a psychophysical identity over
time, do have an experiential life, do have an individual welfare.

T. Regan. ll-gotten Gains. Eds Paola Cavaleiri and Peter Singer, The Great Ape Project: Equality Beyond Humanity, © 1993, London: Fourth Estate,
reproduced with permission.
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lhe

El;:fﬂ , If, then, those who meet this criterion have inherent value, and have it equally,
.1:"'-'lillf chimpanzees and other animals who are subjects of a life, not just human
; beings, have this value and have neither more nor less of it than we do.

L Moreover, if, as has been argued, having inherent value morally bars others
from treating those who have it as mere resources for others, then any and all
medical research like Ventricle’s, done on these animals in the name of possibly
benefiting others, stands morally condemned.

Conclusion

Such a conclusion is probably at odds with the judgement that most people
would make about this issue. If we had good reason to assume that the truth
always lies with what most people think, then we could look approvingly

on Ventricle-like research done on animals like chimpanzees in the name of
benefits for others. But we have no good reason to believe that the truth is to
be measured plausibly by majority opinion, and what we know of the history of
prejudice and bigotry speaks powerfully, if painfully, against this view. Only the
cumulative force of informed, fair, rigorous argument can decide where the truth
lies, or most likely lies, when we examine a controversial moral question.

T. Regan. lll-gotten Gains. Eds Paola Cavaleiri and Peter Singer, The Great Ape Project: Equality Beyond Humanity, © 1993, London: Fourth Estate,
reproduced with permission.
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PLLAYTIME

At the study site keas play ar all times of the day and evening.
Many kea displays are fairly subtle, but their play behavior is so
intense and distincrive that it is impossible to overlook. Episades
of play typically persist for only a few minutes, but we occasion-
ally saw bouts thar lasted up to an hour. Keas play with many
different kinds of objects and engage in elaborate social play, ei-
ther in pairs or in groups of five or more. The prevalence and in-
tensity of their play is unique among birds, as can be recognized
from the variety of studies that have been conducted on kea play
in captivity. And although various bird species, particulacly par-
rots and ravens, are known to play, there are few detailed de-
seriptions of the dynamics of avian play in the field.” This book
provides the first detailed account of play among keas in the wild.

For young keas play is often a rough-and-tumble affair. They
stand face-to-face and jump repeatedly, fapping their wings
wildly. They push each other with their feet and wrestle with
their bills, twisting their heads from side to side. One bird will
rell on its back and the other will immediately leap on top, the
twor birds kicking and locking bills. Somerimes one kea will
grasp the partner by the throat and drag him or her across the
ground. Keas also chase each other, both on foot and in fight
!:|-|.5|!,|‘1 bouts that begin on the ground will often continue un-
abated in the trees.

Arboreal play is spectacular, with the participants jumping on
each other and hanging upside-down, often by one foot, while bit-
ing the playmare. A hanging bird appears to invite being jumped
on and having its feet bitten, which forces it to let go and drop to
a lower layer in the tree, where the game begins anew. Through-
out this exhausting activity the play partners vocalize continu-
ously, producing a remarkably diverse array of squeals, shrieks,
and gurgles that are otherwise rarely heard.

Kea, Bird of Paradox: The Evolution and Behaviour of a New Zealand Parrot by Judy Diamond and Alan Bond, ©1999.
Reprinted with the permission of The Regents of the University of California.
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Several characteristic play behaviors are sometimes seen in
other contexts but appear to carry special meanings for play in-
teractions,” For example, two playing keas often make repeated
short, vertical jumps while furiously flapping their wings. Ob-
servers have likened this behavior to dancing, because the birds
face each other and occasionally appear to jump 1n unison. Out-
side the play context, jumping and flapping may occur in the
course of a fight as a component of wing-hitting, a strictly ag-
gressive behavior similar in intensity to a serious bite. In this
case, however, the action is seldom immediately repeated, and it
is generally performed by only one bird at a tme. When it occurs
in play, the action is extraordinarily facilitative, appearing to re-
inforce and sustain the play activity.

Another typical play behavior is rolling over on the back while
waving the feet in the air. Keas do this repeatedly during long
play sessions, usually squealing at the same time. The other bird
often runs over and leaps on the stomach of the displaying indi-
vidual. Like jumping and flapping, rolling over is remimiscent of
more serious kea behavior. In the midst of a full-scale battle, a
kea will sometimes roll over on its back to fend off an attacker
by kicking.* In play, however, keas usually roll over when the
play partner is some distance away, encouraging the partner, it
seems, not merely to approach but to take a flying leap at the
bird’s exposed belly, We thus belicve thar rolling over may scrve
as an invitation, a means of inducing a partner to begin or to con-
tinue a bout of social play.
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A paie o Hedgling male keas jusmp and Bap during an episode of russte
e A ostration by Mark Marcuson)

Another kea behavior that appears to earry a speaal signih-
cance in pliy 1s tossing 4 stone, stick, or other small obpect vern-
cally i the air Tt recalls excavation movements, where objects
are thrown laterally 1o expose concealed food resources. Here,
however, the ohject goes seeaight up and, as ifw accelerate tes as-
cent, the bird will often make 4 short hop to accompany the tass,
Females may perform the action repearedly over the course of a
play interaction and continue po toss obpects even after their part-
ner, in'.':*'r'i.'u[-_ul:,' a male, has maoved awa ¥, We suspect that tossi Mg
serves a3 a fernale’s invitation o eourtship play, analogous to the
manipulation of ohjects by erows and magpies during their pre-
copulatory displays™

Play signals like jumping and Happing, rolling, and wssing
mexdify the significance of other behavior patterns and reassure
the parner of the essential playfulness of the interaction, Play in
keas thus seems to be fully analogous w play in mammals, par-
ticularly primates and canids, thar also show play signals.™ A
play face in primates o a play bow in canids appears 1o change
the meaning of subsequent actions, letting the participants know
that this i all in fun. Similarly, the play signals of keas may al-
low more characteristically aggressive behavior pateerns, such as
kicking and biting, to be considered as playful rather than
threatening and ro be readily understood by both pareners,
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Iuring tussle play between a pair of juvenile male keas, one bird rolls

on his back with his feet in the air, and the other jumps on his stomach,
(Iuseration by Mark Marcusoen)

TUSSLE PLAY AND TOSS PLAY

Keas display two distinerive types of play. The first, wssle play,
15 essentially rough-and-tumble play. It comprises five primary
behavior parterns: jumping and flapping, rolling over, biting,
lncking bills, and pushing with the feet. The last two are parts of
a wrestling maneuver, in which one participant grasps the other’s
hill and twists it back and forth, often while pushing him or her
in the stomach with one fos. Other, more characteristically ag-
gressive, actions are often incorporated in this rype of play, in-
cluding gaping and feinting with the bill, biting the feet, and ac-
casionally even taking the partner by the neck and dragging him
of her around.
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A striking feature of tussle play is that while any single bird’s
acnions within the play sequence have no apparent pattern, the
relationship between the partners looks almost chorengraphed.
Each individual shows a strong tendency to echo what the other
has just done, The amount of such facilitation within tussle play
sequences is unusual when compared to other types of social in-
teraction in keas. In some sequences almost two-thirds of the
successive behavioral exchanges include components that are fa-
cilitated. ™

The distribution of tussle play by age and sex follows complex
rules. Tussling occurs primarily between fledglings of etther sex,
between fledgling and juvenile males, and between subadult or
adult females interacting with fledgling or juvenile males. Juve-
nile females rarely play with other individuals of either sex. Tus-
sle play 15 even less frequent among subadult males, although
they oceasionally interact in this fashion with juvenile males.
Adult males rarely engage in tussle play, and when they do, it is
mainly with mature females.”

The second type of play, toss play, appears to function in
courtship or maintenance of a pair bond, Its chief actions are
tossing, jumping and fapping, locking bills, and pushing with
the feet. Somewhat less intense than tussle play, toss play seldom
includes rolling over or biting. It is performed most frequently
by adult and subadult females to solicit interaction with mature
males. Although the males occasionally join in, the tossing action
itself is mainly performed by females®
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PLAY CONFLICTS

Like other aspects of kea social life, play is occasionally enmeshed

in motivational conflicts, A forty-five-minure episode we ob
served among three male keas—an adult, 2 juvenile, and a Hedg-
ling—illustrates these discordant interactions. The adult kea
wis feeding the Aedgling, when the juvenile approached them
and drew the Aedgling away into a long play session that in-
volved biting, interlocking bills, mutual jumping and flapping,
and rolling over. The adule repeatedly approached the playing
FOURZSIERS, Lrying bo regurgicate ta its offspring. Sometimes the
uevenile would stop playing and chase afer the approaching
aclult, who would dodge him and run off, At other times the
adult managed briefly 10 feed the fedgling, although the juve-
nile continwed to interfere, In one case, the fledgling was lying
om his back and the juvenile stocd on top of him, gripping him
arnund the throar, while the adult shoved food into the fedg-
ling's mouth, The adult never showed aggression to either the
fledgling or the juvenile, but he always evaded the juvenile’s ap-
proaches. Twice he tried o drag the Hedgling away from the ju-
venile by pulling on the former's neck, but the juvenile simply
followed the pair and continued his play ateempts,

T aspects of this odd interaction are naeworthy, First, the
adult serively sought our the fedgling o feed him. The fledgling
made na obyious efort sither tosolicit or toavoid being fed, Sec-
ard, the juvenile repeatediy used play to merfere with the feed-
g, hesides trying o approsch the adult dircaly and to pry open
the Aedgling’s ill, The juvenile’s hehavior suggests that he was
attempting to obtain the food for himsell

Such conflicts between the motivations of adults and offspring
may he comman, much as when human parents try to get their
chilidren s stop playing and come o dinoer. COn another occasion
we watched two juvenile males engaged in a en-minute play se-
quence invelving bll-weestling, An adult female followed them
aronnd like a reforee, at times biting the feathers of one or the
ather of the participants, hut always staying within a fow cen
tineters of the tussling paie, Perhaps she was amempting to break

g the interaction or perhaps she just waneed ro join in,
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We have also seen several instances in which the murnal agree-

ment for play may have been lacking. A typical case involved two
'11.1:1:'111'[: males, one of whom repeatedly attempted to engage the
other in tussle play. In response, however, the other juvenile would
only erouch and solicit allopreening. The resulting behavioral se-
quence was quite confusing. At first the initiating juvenile would
quietly nibble at the nape feathers of the soliciting bird. Then
abruptly he would hop, flap his wings, and jump over his passive
partner. Finally he jumped on the back of the salicitor, wheo then
rolled over on his back. When the playful juvenile then jumped
onto his stomach, the soliciting bird turned back over and, resum-
ing a crouched position, nuzzled up to his partner. The initiating
bird preened him for several seconds, hopped again, and then gave
himn a fierce bite. At this point the second juvenile ran away.

In addition to communicating readiness to play, play signals
may inform others of the strength of an individual’s interest in
play, allowing play partners to negotiate the subsequent course
of the interaction.™ It scems likely, from our observations of kea
play, that these negotiations may often be indeterminate, Cer-
tainly the pair of juveniles in our last example did not seem able
to come to a consensus, The case of the juvenile that used play to
interfere with an adult’s attempts to feed a younger bird goes
further: it suggests that play may, on occasion, participate in a
confusing jumble of motivations and may even be used for ulte-
rior, manipulative purposes. In this regard play mirrors the

depth and complexity of other aspects of the kea's social life.
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Open up a rat, a dog, a pig. and a human, and you will find much
the same terrain but wich differences. These visible differences have an
impact when it comes o assimilating drugs, Consider the most com-
monly used species in roxicology research, the rat Rats have no gall
bladder. They excrere bile very effectivelv. Many dmgs are excrered via
bile ser this affeces the half-life of the drug. Drogs bind o rat plasma
much less efficiently. Rars always breathe theough the nose. Because
some chemicals are absorbed in the nose, some are fileered. So rats ger
a different mix of substances enrering their spscems, Also they are noc-
turnal. Their gut flora are in a different location, Their skin has different
absorptive properties than that of humans. Any one of these discrep-
ancies will alter drug metabolism, And these are caly differences on a
gross level,

Smaller differences, being largely chemical, are more difficult to ob-
serve, Therein Hes a greater dilemma, Medicadons do not act on the
macre-erganisnt—ihe large, visible level of, say, keeping organs in the
right arrangement or hones in the righr place. Medications act on
the miceoscopic level. They interrupe andior initiate chemical reactions,
altering molecular activities that are far oo small for the human eve to
obzerve, Indeed, medications” actions are not apparent, even with high-
tech inscrumentation, until they occur.

The discrepancics between diverse mammals are largely microscopic.
Imponderably intricate, they are born of millions of years of speciation,
adapration, and mutation. The more modern science reveals about genes,
cell function, ion channels, proteins, and so on, the more apparent is the
complex gulf berween species. And the more ludicous the existing re-
quircment for animal testing becomes.

The other, even more obvious, prablem with the animal model is that
animals cannot communicate about their well-being, They cannot say,
“1 have a stomachache™ or “my head hurts,” ar even “T ache all over.”
Hence, until animals manifest grand scale malaise in a lab, observations
are all guesswork. Or as EXPETES I ERXICITY Write,

The only universal model for a human—that is, one which would
best predict what would happen ar a given endpaint across the
full range of chemical strucrures, concentrations, erc.—is other
humans.*

Is it possible thar we are not only receiving inaccurare data about the
side effects of medications, burt also not receiving access to certain drugs
that do not produce those side effeces thar animal models claim? Are we
missing good medications because of animal testing? Logic suggests that
the answer to these questions is yes.
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As it is now, animal testing for medicatons has created and continues
b create ¢atastrophe, Animal experiments fail to predict the lechal side
effects of many drogs and also prevent good medications from reaching
the marketplace. These rwo vutcomes are called “false negatives™ and
“false positives,” as we will explain. The critical word here is false, An-
imal models for human medicine are false.

Different chemicals have diverse effects on different species. Therefore,
the belief thar “simply doing enough animal resting will predict all hu-
man toxicity' 15, as Dr. Louis Lasagna of the University of Rochester so
cloquently put it, a “pathetic illusion.™

When compounds demonstrate therapentic effect on an animal, ther-
apeutic effect without ill side effect, they proceed ro human clinical rrials.
There, very often—our research shows anywhere from 52 to 100 percent
of the time—they fail, frequently by wounding or killing people. Animal
testing has made it look as if given compeounds will not injure humans,
bur they do, as the many examples lacer in this chapter indicate. Test
resufes such as these are called “false negatives,” an important rerm in
the trial process. Thalidomide is a perfect example of a “false negative,”

The second catastrophic impace of animal testing is this: compounds
that show evidence of therapeutc effect in the human arena are rested
on animals. When they bring on injurious side effects in animals, they
are withheld from development for humans. More people stay ill. More
peaple die. When it later curns out that humans do not experience the
side effects as anmimals did and also that they actually benefit from the
medication, then the animal modeled test results are called “false posi-
tives”—a second significant drawback to the animal testing protocel.

In this chapter we show many examples in both categories. These
examples only begin to reflect the scope of the hiseoric failure of testing
potential human remedies on non-humans,
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Delusions of Harm

“Mormally, animal experiments not only fail to contribute to the safety
of medications, but they even have the opposite effect.” 5o stated Dr.
Kurt Fickentscher of the Pharmacological Institute of the University of
Bonn, Germany, in Diagnosen, March 1980, Here is another scientist
emphasizing that animal tests not only fail o predict the bad cffects.
When they falsely predict side effects, it keeps good medications off rthe
marker. Koppanyi and Avery scated of many medications that are used
to save lives today, “Had these drugs first been rested in animal exper-
iments for their safety, some of them might never have reached clinical

rrial.”™ The truth is thar all medications in vse today can be found o
cause a serious side effect in some animal. Given that, ff medications
were withheld based om a negative side effect in animals, we would have
wo medications foday.

Pharmaceurical companies are very wary of releasing drugs that have
extremely negative effects on their test animals for legal reasons.
Therefore, they keep some of these compounds off the marker. Again,
as explained earlier, when an animal experiment predicts side effeces thar
do not occur in humans, it is called a “false positive.” It is the false
positives that prevent potentially therapeutic medications from reaching
afflicred humans whao really need them.

For an idea of just how helpful these medications might be, we have
anly to weigh the personal benefit of several common painkillers—drugs
that demonserate false positives in animals but have ourstanding thera-
peutic value in the human setting,.

Look in your own medicine cabinet. When you get a headache, would
you reach for a pain medication of which a single dose causes renal
failure and death in cars? Perhaps, That medication is acetaminophen
maost commaonly marketed as Tylenol. Leery now of Tylenol, you mighe
prefer aspirin. Today, twenty-nine billion aspirin per year are sold in
the United Stares and rwice that number are sold worldwide. Aspirin is
not only used for pain relief and fever reduction but for the preven-
rion of steokes, heart artacks, and other illnesses. Aspirin causes birth
defects in mice and rars and results in such extensive blood abnormal-
ities in cars that they can only take twenty percent of the human dosage
every third day.™ How abour ibuprofen, which most people know as
Advil or Motrin? Ibuprofen causes kidney failure in dogs, even at very
[orw dises.

Wheen clinical success suggests ieself for humans, researchers labor long
and hard to find an animal whose response o the drug is favarable.
Some animal, somewhere, will evenmally produce the kind of resalts
they are after. Some rescarchers even use fish! Once they know what
kind of effect they are after, the car {for example) is out of rthe bag.
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Frequently, drugs used abroad have such overwhelming evidence of
effecrivencss and safety for human use that the FDA eventually approves
them for use in this country. Somctimes the FDA requires abbreviated
animal testing. Other times it demands the entire protocol, but releases
the manufacturer from certain requirements. Prozac is a good example
of this.

We found many other examples of valuable medicarions of which
Americans were initially deprived because the mandare for animal testing
prevents their development and distribution here.

» Depo-Provera, the cnnmpﬁw+ was barred from release in the
U5, in 1973 because it caused cancer in dogs and baboons.™

Elsewhere in the world, women used it and found it safe. Not
until 1993 did the FDA release the drug to the American public.

+ Drgitalis, 2 plant used by herbalists for centuries o treat heart
disorders, was discovered without animal use. It is described
lacer in this chapter. However, clinical trials of the drug were
delayed when it caused high blood pressore in animals. Di-
goxin, an analogue of digitalis, was much later released and has
saved countless lives, How many more could it have saved had
it been released sooner?™ "

» Streptomycin, a popular antibioric, s teratogenic in rats, causing
limb malformations in offspring.

Just as corticosceroids have indications in humans that are
ot present in animals, the converse is also true. Animal exper-
iments suggested thar these drugs would help septic shock, a
severe bacrerial infecdon of the bloed ™™ Unfortunately,
humans reacted differently, leading scientists to conclude that
corticosternids were *', . . ineffective for the prevention or treat-
ment of shock associared with sepsis, . . [and] may make sec-
ondary infection worse."* Others agreed seating thar “. . | ex-
trapolation of data from experimental models to the clinical
setting may be dangerous and misleading."™*

The final analysis showed clearly thar this treatment in-
creased the death rate in cases of sepric shock.® This variation
trom animals 1o humans should not be particularly startling. It
happens all the dme. The dose required to achieve therapeutic
effects from corticosternids in the cat is double that of the dog,
The type and incidence of side effects also differs dramatically
berween these two seemingly similar species, Chrome steroid
use damages the canine liver and causes diabetes in cars, In
humans it causes adrenal suppression and osteoporosis, Though
dogs also suffer adrenal suppression and osteoporosis from ster-
oid use, they are less susceptible.
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* Penicillin was delayed by animal resting and almost derailed al-
together, Alexander Fleming saw penicillin kill bacteria in petri
dishes in 1929 and vested it on rabbits. It did not work. We
now know that rabbits excrete penicillin in their urine; it is
eliminated before it can be effective. Based on rabbit work,
Fleming put the drug aside, believing it to be useless as a sys-
remic medication.”” He laver had a very sick patient and since
he had noething clse to try, administered the penicillin, The rest
is history, Interestingly H. W, Florey, co-winner of the Mobel
Prize ftor peniciflin administered penicillin to a sick car ar the
same fime Fleming was giving it to his sick human. Florey®s cat
died." Fleming ateribured the discovery to serendipity, saving,
“Penicillin happened . . . It came out of the blne.”"*

Fleming might have thrown his penicillin away entirely if he
had tried it first on guinea pigs or Syrian hamsters instead of
rabbirs. It kills them.'™ In addition, penicillin is teratogenic in
rats, causing limb malformations in offspring.'" Fleming
stated, “How fortunare we didn’t have these animal teses in the
19405, tor penicillin would probably never been granted a [i-
cense, and possibly the whole field of antibiotics might never
have been realized,"'™

Macfarlane, another early penicillin researcher, also credited
serendipity in penicillin's discovery referring to “a series of
chance events of almost unbelievable imorobabilite.”"™ And:

Mice were used in che initial toxicity tests because of theit small
size, but what a lucky chance it was, for in this respect man 15
like the mouse and not the guinea-pig. If we had used guinea-
pigs exclusively we should have said thac penicillin was toxic,
and we probably should not have procecded to oy and over-
come the difficulries of producing the substance for trial in
man."™ [Emphasis added.)

What if mece had not worked either? Tt was Fleming's appli-
cation tir a human patient chat proved the drug’s effectiveness.

Interestingly the other individuals awarded the Nobel Prize
tor penicillin, along with Florey and Fleming, Dr, E. B, Chain,
stated this about testing medications on animals,

Mo animal experiment with a medicament, even if it is carried
out oh several animal species including primates wnder all con-
ceivable condinons, can give any guarantee that the medica-
ment rested in this way will behave the same in humans.'™

* Prilosec (Omeprazolel, & gastromntestinal medication, was almost
canceled because of an effect in animals that did not pocur in
humans, The drug was delayed for years. Presently, millions
now prefer it 1o the raditional LR blockers like cimetdine '™
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» lsoniazid is a commonly used medication for tuberculosis. It
causes cancer in animals. Here is what one researcher said
about isoniazid:

Presently, we recognize the ability of the effective antitubercu-
losis drug, isuniazid, to induce lung adenocarcinomas |cancer]
in a wide variery of mice that are snsceptible o this mmor . . .
Despice the facr chat this drug has been effectively and exten-
sively used since 1953, a pericd of 24 years, I know of no
convincing evidence of its carcinogenic effect in man . . . Un-
forcunately, we know of na sure way to differentiate accurately
herween those drugs and other chemicals which induce cancer
in bath animals and man and those which although effective in
animals, are ineffective in man."™"

» Furosemide, commaonly called Lasix, is another example of an
important medicarion almost lost to the public due to animal
studies. It is a diuretic, used to treat high blood pressure and
heart disease, Mice, rars and hamsters suffer liver damage from
this widely used drug, but people do not. The drug is meta-
bolized differently in each species,'®81F 110

« Fluoride, which causes cancer in rats, was initially wichheld from
dencal use. A denrist made the discovery thar fluoride may de-
crease the risk of dental decay. Observing patients who had
maottled reeth from living in arcas with a large concentration of
fluoride in the water, he noticed that they had fewer cavities.'!

For development and distribution of these drugs in the U.5., phar-
maceutical companies overcame the animal model mandate only through
perseverance, What of the potentially thousands of curative substances
that do not overcome this hurdle? Is ir possible that we are not only not
getting accurate data from animals on the side effects of medicarions
ifalse negatives] but also are not having access o certain drugs because
of inaccurate predictions of side cffects (false positives)? Are we missing
good medications because of animal testing? Apparently so.

Dr. C. Dollery has this to say about missing good medications because
of animal rests:

For the great majority of disease entities, the animal models either
do not exist or are really very poor. The chance is of overlooking
pseful drugs because they do not give a response to the animal
models commonly used,"”
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All medicarions in use today can cause a serious side effect in some
animal. As we have already explained, if researchers persevere, incul-
caring enough species with high enough dosages, illness will eventually
result in one or more species, Hence, if we truly withheld any medication
from the public based on its negative impact on non-humans, we would
have no medications today. This fact alone destroys all justification for
continuing animal testing,.

The more we learn in regard ro the physiological differences be-
tween humans and other animals, the more strained support for ani-
mal experimentation becomes. Whar use are animal tests if scientists’
chances of predicring safety are no better than fifry percent? The trou-
bled impact of the animal model on drogs covered in this chapter, albeit
incomplete, is tragic enough to merit overhaul of deug development pro-
cedures,

The Narional Cancer Institute and other prestigious institutions have
issued statements stating thar they no longer refy on animal tests. They
do not believe animal tests are protective, and they admit there are cases
of safe medications being withheld because of animal-derived dara,

However, despite these institutions and despite billions and billions of
dollars in flawed, misleading, inconclusive science and who knows how
many hundreds of thousands of human lives lost, the animal testing
mandate persists. Intellipent sciendsts and reputable publications con-
tinue to support it In the February 1997 issue of Sciemtific American,
in their article defending animal experimentation, authors Jack H. Bot-
ting and Adrian Morrison nonsensically state, “In oruth, there are no

basic differences between the physiclogy of laborarory animals and hu-
mﬁ_rl

Current estimates place the cost of developing, testing, and marketing
each new drug at between 150 and 349 million dollars, the latter figure
according to a 1993 report by the Congressional Office of Technology
Assessment,"'® The drug companies pass the costs along to the patients
and our insurance companies. Drugs are so outrageously expensive in
the United States that the ¢lderly and poor cannot afford them. In view
of these staggering costs, measures should be taken to insure that only
cost-effective and accurate tests are conducted, Mot unril the Congress
and the FDA changes the way medications are evaluated prior 1o re-
leasing the drug will tragedies stop and valuable therapies, previously
withheld, reach the needy expeditiousty.

More extensive preclinical testing on human tissue, more extensive
climical trials, and mandatory postmarkering drug surveillance would
offer the general public much safer medications. These changes are long
overdue and absolutely vical!

The only truly accurate knowledge abour the positive and negarive
effects of medications on humans is acquired through i t9tro testing,
computer modeling, epidemiology, clinical observation, and autopsy of
humans. Today's rechnology makes observations of compounds on hu-
man systems more and more easy. Nonetheless, animal resting persists.
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The future of biology is really going to be [human] systems
analysis.

—Dr. Leroy Hood, University of Washingron

Sa}' we open the cages and let loose the lab animals. Then what? If
we do not experiment on animals, on whom? How will we derive our
discoveries, our cures?

Animal experimenters would have us believe that scientific innovation
would come to a great, grinding hale if animals were let out of the lab,
or as the Foundation for Biomedical Research publication Awimal Re-
search Fact vs. Myth puts it: “‘There are no alternatives to animal re-
search [for human disease],”

As scientists, we find this insulting and ridiculous. Yes, if we aban-
doned the animal experimentation protocel, many researchers would
have to scramble to learn other, more predictive methodologies; and
certainly there would be major adjustments in publishing and drug ap-
proval. However, there are compelling reasons to believe that sciennific
innovation would get a big boost if medical research were devoid of
animal models. Other, more rewarding techniques would gather strengeh
under augmented effort, and maybe we would then find cures for today's
maost challenging illnesses.

There is an even more ludicrous scare tactic perpetrated by animal
experimenters and their lobbyists, That is the claim thar if there were
no animal experiments we would have to experiment on humans. Hu-
man experiments, yes, but not on caged humans, nor prisoners, nor the
mentally disabled, nor lab humans, nor any unwilling experimental hu-
mans. We would conduct experiments on human cells and human tis-
sues, examine and document humans at autopsy, tally and analyze the
results of human epidemiology studies, more carefully observe humans
in the clinical serting and spread the word among humans on preven-
tative measures. It is human healch that is at risk and human wellness
thet is our objective. Is it not reasonable ro observe the speces that ieeds
cunng direcely?

Everyone agrees thar epidemiology makes sense. Same with autopsy.
Few intelligent people argue that a clinical condition documented in an
actual human never happened, Generic, in vitro, and high tech devel-
opments may be inscrutable to the average person. Bur few guestion
whether it is prudent to study the composition of the very cells and genes
thar are inflicring or skirting human disease.
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These modalities are the research techniques thar we should be fund-
ing now, Ancient rechnigues—autopsy, clinical abservation, and epide-
miology—have worked well in the past; now they are far more sophis-
ticated and accurate. Others are new and incredible, the more so when
compared to the atavism of animal-modeled experiments. To date, these
alternarive methodalogies are not anywhere near as well known as an-
imal experimentation. Part of the reason people believe thar stopping
animal experimentation would put the brakes on medical development
is because alternative protocols are not peddled by huge corporanons,
which have hath the money and the incentive to sway public sentiment,
Companies with science that works do not need to pay lobbyists and
publicists to pave their futures. There is no need to be defensive abour
effective methodologies. Success speaks for itself,

But success does not vet speak loudly enough. Animal experimentacion
lobbyist and publicist efforts fall on susceptible ears. Everyone wants to
be healthy, but few people can keep abreast of medicine's growing res-
ervoir of complexities. Even many physicians do nor have the expertise
in comparative biochemistry to make sense of extrapolations from ani-
mals to humans. And certainly, lay people are entirely in the dark:
justifiably misinformed, since their information comes from shek adver-
tising and reporting of press releases churned our by the animal exper-
tmentation industry itself. When they hear thar furry lircle creatures are
saving their own lives and those of their children, they do nor dare risk
dishelieving ir.

The animal experimentation lobby is the largess medical research
lobby there 1s. It bathes scientifically illiterate congresspeople and re-
porters with a steady flow of persiasive half-truths and poignant stores
to buoy support for this duplicitous form of science. And while it barhes,
raxpayers misspend, consumers misspend, and lives are jeopardized by
Falsely modeled therapies.

Human-modeled protocols decrease human suffering and increase our
medical knowledge base. We define and exemplify each of these follow-
ing. Subsequent chapters have many more examples. Any one of these
madalities deseribed does far more for humankind than animal exper-
mentition, and topether they can revolutionize medical research.

Clinical Studies of Patients

The most abvious belbwethers for informarion abour human disease are
diseased humans. Careful obhservations and analyses of patients have
always been an important index of medical research. Countless discov-
eries have ogcurred at the bedside—rthe successful treacment of child-
hood leukemia and thyroid disease, oor present level of HIV and AIDS
therapy, and the discovery of a number of heart drugs among them.,
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Clinical observation could be encouraged. Withour remuneration,
physicians are disinclined to cooperate in siudies that could have broad
usefulness nadonwide. If doctors were compensated, they would eagerly
incorporate patients e studies. The informaton would be far more
relevant and valuable than amimal studies.

Researchers already rely on healthy human volunteers for studying
new treatments and medicines, and strice guidelines contral this type of
rescarch. Traditionally, volunteers receive tiny, harmless amounts of rest
drugs. Restarchers carefully increase the dosage in the next person, while
monitoring effeces on breathing, heart rare, blood, urine, and various
body funcrions. In additvion 1o dosages, these reses also indicare how
specific drugs are metabolized in the human body, informarion that can-
not be reliably garnered from- animal studies since animals metabolize
differently than humans.

Called clinical pharmacology, this process is the only way to find out
whether a drug will be safe and effective in people, and in whar dosage.
Studies like this repeat a lot of what drug companies do in animals,
However, whereas the amimal model tells only about the animal in ques-
tion, clinical pharmacology produces data thar is acoally applicable 1o
humans. Mare often than not, this data is entirely discrepane from that
indicated in animal experiments.

In Vitro Research

As other chapters exemplify, in wvitro research (or fest tube research as
it 15 also known) has revolutionized medical research, illuminating path-
ways to discoveries of grear importance. Even the federal government
acknowledges: “There 15 virtually no ficld of liomedical research thar
has not been affected by i pitro technology.™

Im vitro means, licerally, “in glass.” In pitro research occurs in a flask
or another controlled environment, rather than within a living organism
or in a natural serting, which would be i vivo. To understand illness
and rherapies betrer, scientists observe the given culture, and observe the
effects of other chemicals on it. When a chemical causes cells to mutare
i pitro, or if it kills rapidly dividing cells, then it may cause disease in
humans. When it interrupts the action of a disease-causing agent, or the
disease irself, it may be curative,

For over a hundred vears, scientists have refined methods for sustain-
ing somatic cells (cells thar make up our hodies, not germ cells). As a
result, human cells and tissues, removed during surgery, biopsies or post-
mortems, can be grown outside the body in the “test tbe™ The cells
are carefully cultured inside special flasks or dishes, bathed in a nutrient
tluid. The Huid is a complex mixture of all the substances essential for
the cells’ connnued survival and contaims nutnents, enzymes, hormones
and growth factors.
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Cell and tissue preservation technology is now so advanced that many
different types of cells can be kepr alive aimost indefinitely. Cell culture
is an exciring and rapidly developing field of research thar holds enor-
mous potential for improving the qualicy of medical research. By cul-
turing complex mixrures and layers of cells scientsts can create more
realistic models of parts of the hody, such as skin and capillary vessels.
This increases our insight into how rhey waork.

Just as promising as it is conrroversial is stem-cell research. Stem cells
are “master cells’ that can grow into virtually any of the body's cell
types. Originally harvested from early stage human embryos, it may now
be possible for stem cells ro be lab-grown. Researchers anticipate that
they will be able to grow new cells to replace diseased or damaged cells
in patients suffering from Alzheimer's, diaberes, Parkinson’s, and other
illnesses.

In 1985, the Mational Academy of Science emphasized the advantages
of human studies over animal studies, sayving, “Major recent advances
in our knowledge of the immune system made possible by cell culture
technigues would have been virtually impossible to achieve in intact ver-
tebraces.™!

Research on human body marer 15 much more reliable than animal
studies since the cells or rissue thar are diseased are the same as char you
are studying, For instance, ler us say you are studying human metastatic
cancer. There 15 no shorrage of human cancer tissue. Human tissue,
rather than being thrown away afeer surgery, is now harvested for just
such a purpose.” Mo one need observe an amimal twmor since human
tumor tssue is so abundane,

The leading animal experimentation handbook says thar eyvtoroxicity
studies such as the total cellular protein assay and the neutral red uprake
assay, the Lowry method, evaluation of cell adhesion, cell proliferation,
morphology, membrane damage uprake of radipactive precursors, mi-
crocinemarography analysis can all be pedormed i witro.' Why then
use & rated

Most illnesses do their work ar a microscopic level, Hence, human
proteins, ion channels, cells, and cell components such as genes obvi-
ously make ideal test beds for determining ways to inrerrupt the course
of human diseases. Even in its eaely years, in vitro science allowed the
duscovery of anribiotics penivillin and streptemyvein, and an understand-
ing of bload types. Human cell and rissue culrure observation, in the
form of i vitro research, has cefined the processes of vaceine production,
toxicity testing, and selecting new deags. Ic iz leading to a better under
sranding of illnesses such as cancer, Parkinson’s disease, muldple scle-
rosis, dinbetes, heart disease, wiral infections like AIDS, and many more,

(Ina gross level, surgeons use dhe human placenta e traim o Tepalr
tiny vessels and nerves, such as in ce-implant procedures. The human
placemia can also be used o study reactions te medications and meta-
baalism. Scientists can watch the effects of antihiotics and other medi
carions on <ells from R_[IEI."J'EI: OCEAMs, of on the sreans chemselves, 7
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The human placenta has enormous potential for studying metaholic
processes without recourse to animal experimencation, Its greatest
advancage lies in eliminating the necessity for extrapolating resulcs
from animal experiments and trying to interpret them in terms of
the human sicuation.®

Scienoses have pointed out,

Whenever human matenal becomes available for vresearch in sats-
factory condition and wichout danger to the patient, it should be
preferred to any animal living material,”

State-of-che-art & vitro technology continues to streamling che medical
research process. This demands precise vooling and miniaturization. Fur-
ther advanees in technology have led to the development of extremely
sensitive and sophisticated equipment to monitor the cultures and detece
minute cellular changes.

To contain human micra-marter, tiny screening plates, now not mch
bigger than a pager, hold several thousand miniature wells, Scientists
can Al them with different cells, then subject these to potential therapies.
Fluorescent assay technology then delivers accurare informartion about
the compounds’ efficacy fast, as many as 100,000 compounds per day,
per screcning place. Maoreover, conducting experiments the size of motes
economizes what are frequently valuable and limited supplics af human
arpgans, cells, and tissue.

Only the convention for animal testing prevents i tilro tests from
being used more often, Toxicologse Bjorn Ekwall elucidaced,

We should not imitate cell test systems [becanse] that s an old tox-
icology; in fact simple cell line tosts are much more revealing than
people chink, but it's difficult o sell the idea because it could be a
threat, and the animal testing monopaly would be destroyed. '

Drug companies are branching oo designing drugs thar acr specif-
cally along signal rransduction pathways. Signal transducrion pathways
are the “highways" on which many different internal stimuli travel ro
rhe cells. Sance almost all known diseases make these signals dysfunction,
drugs that controvert the dysfunction should inhibir disease, Scientiseg
subject human cells to chosen chemicals m witro and watch ensuing ex-
pression, They then record precise data that is far more likely 1o correlare
tor that of human clinical trials than data garnered from animals, (More
abourt this in Chaprer 7, Real Ongins of Medicanons. )

Many scientists recognize and craicize the limited vse of human tis-
sue.'! Some now stare, “Direct extrapolation from animals to humans

is frequendy invalid . . . recently much interest has focused on wse of
human awtopsy or biopsy nssoe as a means of overcoming these lims-
fations. "
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Autopsies

Autopsies have led to many of the great medical breakthroughs described
in this book. They are an essential source of knowledge. If you want to
know what caused a failure, investigate the failed enrity. Drs. R. B, Hill
and R. E. Anderson wrote,

Virtually the whole ficld of modern medical knowledge was created
through study of autopsies, aided and supported by physiology,
physical diagnosis, and microbiology . . . It was above all autopsy
study that ushered in the modemn era."

Research in diabetes, hepatiris, appendicitis, rheumatic fever, typhoid
fever, ulcerative colitis, congenital heart discase, hyperparathyroidism,
and many other illnesses has been enriched by autopsies.'® Autopsies
elucidared the mechanisms of shaken baby syndrome, sudden infant
death syndrome, and head injuries suffered during car accidengs.'*'%"7

Autopsies also indicate aspects of illness missed in diagnoses. Studies
of patients who present for autopsy, performed since 1970, indicate that
physicians misdiagnosed approximately ten percent.” One study dem-
onstrated that in 64 percent of 2,537 cases, findings at autopsy proved
that an undiagnosed disease was present at death. Undiagnosed findings
either caused the patienrs’ demise or were an important factor in the
patients’ health.'”

In former days, every patient was autopsied, and that is how discov-
eries were made. Unfortunately, autopsies are not now done with the
frequency that they once were. The rate of autopsies has dropped to less
than one-quarter of what it was in the 19505, because no one will pay

for them. Once a patient has died, only rarely is anyone on hand willing
0 go out of pocket to find out why. Pathologists do nor routinely per-
form autopsies unless insurance companies reimburse them, which they
usually do not, The NIH funds few research projects that urilize autop-
sies, therefore few universities perform them. Yet, if just one out of every
five patients were autopsied, an immense amount of valuahle informa-
tion would be retrieved. And there were be more organs for research on
specific parts of the body. Again, why not divert funds to autopsies from
animal experiments?

The infrequency of human autopsy, as contrasted with the bottomless
reservoir of experimental zoology, caused Dr. Robert Anderson, a pa-
thologist at the University of New Mexico, to state, “We know more
about the causes of death in old mice than we do about the causes of
death in old people.”
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We do not have o kill humans to generate bodies for autopsies. Hu-
mans die, and it i$ noe unreasonalble, as some European countries have
now realized, ro use their bodies in order o ease suffering in subsequent
patients.

An expert in medication developmene stated,

No laborarory animal will ever be a completely satisfactory subsri-
taze for the human system and the time will come when we shall
stop wasting the cnormously valuable enzymes and organelles of
the dead and instead put these to use to understand the Living hu-
man heing hetter.™

Epidemiology

Epideminlogy is another highly rewanding area of medical rescarch.
Cathering and analyzing dats cogarding che incidence and prevalence of
specific diseases among populations presents very valuable informarion
about why and how the illness occurs. Scientists use this data as a point
of departure for examining which genes confer either to disease or im-
munity. They can also deaw conclusions about environmental or lifestyle
factors that influence susceptible people positively or negatively. These
insights suggest preventative measures that ¢an mitigate the frequency
of illness,

Epidemiology today is greatly facilicated by computer-accessible med-
ical records that track thousands of patients ar multiple institutions.
Though now vastly more sophisticated, epidemiology is not a new field.
Accumufated data about patients brought an end o the practice of
blond-letting centuries ago.® In 1747, James Lind noticed that sailors
came down with scurvy during long voyages. This epidemiological ob-

servation resulted in preventative action. The Roval Navy began to take
limes and other citrus frums on voyages; thus sailors were referred 1o as
“fimeys, "

Epidemiology uncovered innumerable occuparion-induced diseases.
One of the first to discaver the association berween induserial chemicals
and disease was Alice Hamilcon. Though hindered by gender bias at rthe
rurn of the century, Hamilton persisted. Her first observanions revealed
thar lead was harmful. She went on to diagnose phosphorous poisoning
in munitions workers, silicosis in sandblasters, mercury poisoning in fele
workers, and carbon monoxide poisoning in steel workers. Hamilton's
clinical observations and subsequent epidemiological studies laid the
groundwork for many reforms in industrial bealth.”! For example, wear-
ing protecrive masks to filer our the silica particles now prevents sili-
coss. ™
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Building-related illnesses such as Legionnares' disease, Ponrniac fever,
ths- and cold-like illnesses such as irritanion of the upper airway, head-
ache and difficulty focusing on the rasks at hand, allergic reactions, and
immune system problems have all been discovered through epidemiol-
ogy.”" Causes include exposure to cigaretre smoke, viruses, building ma-
terials, fung:, mites, and many other negarive infloences.

'Epideminlogical stmudies discovered the link between folic acid deh-
ciency and spina bifida. They also showed the cause/effect relationship
between smoking and cancer, heart disease and cholesterol, high blood
pressure and stroke, high blood pressure and heart disease, repetitive
motion and carpal tunnel syndrome, smoking and heart disease, coal
dust and black lung disease, corron dust and byssinosis, dietary far and
cancers of the colon and prostate, laundry and dry cleaning industries
and cancers, and so on. Through epidemiology we learned how ATDS is
transmitted.”™*” The examples go on and on, as this book's later data
indicare. As long ago as 1980, the U.5. Congress Office of Technological
Assessment Report stated that epidemiological studies were more reliable
than animal studies. ™

Epidemiology gives us the opportunity 1o prevent disease bur issues
little proht to industry. This 1s probably why there is not a multimillion
dollar political action committee called Americans for Epidemiology.

When computers simulate parts of the human bady as mathemarical
equations, it is called mathematical modeling. Although this process re-
quires the enormous simplification of various body systems, it is pro-
ducing some surprisingly accurate resules. For example, an American
computer model of 10,000 brain cells produced signals similar to those
given out by a real brain. In another example, scientists use a model of
a “slice” of brain to investigate how people think and remember, as well
as to shed light on disorders such as epilepsy. A compurer maodel ana-
lyzing the body's response to cancer ar the National Cancer Institute in
Maryvland was able to show that the immune system could bath fghe
cancer and stimulate it. Researcher Dr. Delisi said, “It comes up with
things you might otherwise miss.”

Breast cancer is another area illuminared by mathemarical models, We
describe others elsewhere, Mathematical modeling pointed our differ-
ences berween breast tumors that looked identical under the microscope.
This provided clinicians the basis for different therapies for whar had,
at first glance, appeared to be the same tumor,**

Using computer graphics, programs can create the three-dimensional
structure of malecules on screen. By srudying the shape, structure, and
acrive sites of molecules known to be medically useful, scientists can then
atrempt to design similar or improved structures. Already some drugs,
such as the high blood pressure medication, Capropril, have been de-
signed this way.
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Similarly, chemical structures known to be toxic can be analyzed to
predict toxicity of new substances without resorting to animal teses, One
program called COMPACT, ar Surrey University predicts chemical tox-
icity based on likely interaction with body enzymes. The system has
already been tested on more than one hundred chemicals and so far has
an accuracy of 82 percent. That is far greater than the average accuracy
of animal resting. COMPACT could have predicted the oxicity of
Opren, an ant-rheumatic, anti-archritis drug withdrawn after causing
liver damape.

The Electric Cell Substrate Impedance Sensing (ECIS) device uses elec-
tricity to study complex cell behavior. This non-invasive technique for
resting cell cultures follows a cell’s behavior ar quanter-second intervals.
Imagine conninuing the animal testing convention in an epoch when this
kind of observation is possible, Some call the people who work in these
computer-driven hiotech indusiries “robochemises.™

Medical srudents now use interactive computer models that mimic
vanous body systems to learn physiology. Students can prescribe drugs,
monitor changes i heart rate, blood pressure, uring output, and so
forth, and iovestigare the effects of altering certain variables, This
software saves graff cime, money, and space compared with animal
experiments.

Instead of repeaning previously conducted experiments, students, sci-
entists, and physicians can access comprehensive medical databases o
glean information, then devote valuable time and dollars to Fresh explo-

ratons.

Genetic Research

Genetic research, such as the technologies creared in the government-
funded Human Genome Project and parallel pursuits funded by privace
enterprise, are changing the face of medicine. They have produced high-
thronghput DNA sequencing, gene mapping, and bioinformatics—fancy
words for discovering what genes do. Scientists hope to identify the hun-
dreds of thousands of genes that make up the genetic map by 2010.

The genetic variability that is so apparent in such features as heighe,
skin and hair color, as well as temperament, extends to our health, Dhf-
ferent penes afrer suscepnbility o discase, drug metabolism, and drug
response. In other words, genes not only determine how we look, they
also govern whether we will contrace certain diseases, and how we will
react to therapies. We do not yet understand even a small percentage of
the total gene map and the Human Genome Project and private efforts
will not answer all these questions. It may be a century before we know
what all genes do and how they cooperate, Bur it goes withour saying
that the more research dollars devored to this effort, the more expedi-
ently useful knowledge will reveal irself.
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By inserting new or different genes into existing DINA strands, scien-
rists can already correct or alter some genetic traits. They use a restric-
tion enzyme as a sort of genetic scissors to cut a gene from a donor
organism. Then they insert it into a viral DNA or plasmid (segment of
DMNA independent of chromosomes) that will carry it into the hose cell.
Scientists now use this recombinant DNA technology, as it is called, for
the questionable purpose of atrempting to creare human diseases and
human characteristics in lab animals. Instead we should be funding re-
search that will allow the information to be used to cure human disease.
It has the potenrial to correct birth defects and cancer susceptibility,
frr ubern,

This research has already vielded insulin from humans instead of an-
imals, decreasing the side effects of animal-derived msulin. {Many pa-
tients were unable to tolerate insulin injections or developed allerges
to cow or pig proteins, after years of injecting it.) Vaccines, enzymes,
antibody fragments, and growth hormones have also come from recom-
binant-DMNA research. Using recombinant DNA in combination with mi-
croorganic hosts such as bactena, mstead of animal rssee, decreases the
risk of side effects and cross-species contamination as has occurred with
SV40 and the TSEs, the most notable being bovine spongiform enceph-
ﬂlﬂj:lulﬂ'l‘lf' or Mad Cow discase. Ir also allows a more pure medication,
vaccne, or other product to be markered.

Ciene msertion or DNA insertion could replace the aliered gene thus
preventing the child from ever experiencing the birth defecr. We could
prevent the diseases affecting rwenty million children.

Pharmacogenetics derermines how genetic factors sway response 1o
drugs. Pharmacogenomics 15 applied pharmacogenerics, a “gene-to-
drug"” strategy. It predices a person’s response to a given drug before
expasure ta the drug. Though still in developmene, pharmacogenomics
will be able to customize therapics to meet explicit genetic criteria, as
described i more detail later.

John Bellenson of Pangea Systems Inc., says this about technology's
contribution to studies of the human genome:

Robotics, automated sequencing, and data compilanon software
have enabled the sequencing of thousands of genes and gene frag-
ments . . . Making sense of this information, and understanding
how these DMNA sequences and sequence fragments correlare to spe-
cific genes and molecular targers has required the development of
new analytic and visualization rools and the abilicy to think abour
biology in new ways. '

J.S. Greek, R.C. Greek, Sacred Cows and Golden Geese: The Human Cost of Experiments on Animals, © 2000, Continuum International Publishing,
reproduced with permission.

149 /ISSUE 4 / ANIMALS IN SCIENCE



SCIENCE/BIOLOGY TEXTS
EXTENDED WRITTEN TEXTS (NON-FICTION)

J.S. Greek, R.C. Greek, Sacred Cows and Golden Geese: The Human Cost of Experiments on Animals.
(Continuum, 2000), pp. 99-111.
Extracts from Chapter Six: Alternatives.

“New ways,” as he descnbes them, are essentally more sensible ways.
Watching the basic components of our human systems to see how they
respond to medications and our environment makes sense. The old
way—waorking exhaustvely to give animals diseases thar only vaguely
resemble human diseases then trying to cure them—does not.

Dr. David Valle of Johns Hopkins University emphasized thar the in-
tormational biology that s emerging from human systems analysis is
synonymaous with transferring the focus on treatment to a focus on pre-
vention. “There’s no question that if you can find a way to prevent
disease onset, you're way ahead of the game.""

Diagnostic Imaging

Why should researchers plumb animals when state-of-the-art diagnostic
imaging technology lets physicians peer into afflicted and non-inflicted
patients without invasive dangers or discomforts? The most commonly
nsed scanning tests are ultrasound, positron electron tomography (PET),
computed tomography or computer-aided tomography (CT or CAT),
and magnetic resonance imaging (MRI), A new imaging technigue called
the Flv-Through uses software to assemble shices of CAT or MRI im-
agery into a 3-I) image of a patient’s interior. Physicians can use this to
simulate the operation before touching the patient.

Postmarketing Drug Surveillance

After drugs make it through clinical trials and are approved, pharma-
ceurical compames release them to the public. Postmarketing drug sur-
veillance (PMDS) is the reporting of any side effect of a medication after
its release. Since no surveillance systems are presently required, and only
infrequently do doctors volunteer to report side effects, it is impossible
to keep comprehensive data on any given drug's potential for negarive
reactions, Moreover, there is often confusion as to what caused a side
effect. Withour reporting systems and methods of analyzing input, the
key postmarkenng drug surveillance component is almost nonexistent,

Nevertheless, were PMDS in place, it could prevent many disasters,
Thalidomide might have affecred a few children, but not 10,000, The
methodology would also increase the odds of finding new uses for old
drugs. As you will read, many of the medications used oday were in-
tended for other illnesses. Only serendipity allowed us to discover their
real potential.
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Scientists have this to say regarding post marketing drog surveillance:

Another abpective of PMDS is o discover benehicial drug effects
{anticipated or unanticipated) afrer a drug has been markered. Al-
though it is not possible to systematize serendipitous discoveries, it
is desirable to approach the discovery of new indicarions for drugs
maore systematically. For example, careful follow-up of published
reports of new effects of marketed drugs . . . or the moniroring of
trends in medical events {e.g., cardiovascular deaths) in our popua-
lation may provide useful clues abour unanticipated beneficial ef-
fects of drugs. This objective is by no means a trivial one, as many
additional benefits of drugs have been discovered afrer the drugs
have been approved for marketing. Such discovery is not only ben-
ehcial for pﬂJHJ!:][tnni having a disease treatable by the new use of
the approved drug, but also represents an improvement in safery
and cconomy in drug development, since many new uses may re-
duce the cost of development and simultaneously prevent unneces-
sary exposure of subjects to potentially toxic andfor ineffective ex-
perimental drugs, ™

The sheer bulk of these viable alternatives knocks the legs out from
under the animal experimentation community’s position, yet govern-
ment, research insticutions, and corporations continue to insist that an-
imale are necessary to “validare” human fndings. You will read
throughout this book how ludicrous the insistence s, Soentists have
gone on record supporting the fact thar laboratory teses on animals . . .
cannot provide reliable risk assessment.” and thag, ™. .. for the greas
majority of disease entities, the animal models either do not exist or are

really very poor,"*49

Many of the canses of disease in humans cannot even be reproduced
in animals. Even if animals could model the acrual diseases exactly,
which they cannot, the influence of human genetics, emotions, and life-
style 15 essentially irreproducible,

In conclusion, it is becoming increasingly difficult to marpginalize these
outstanding alternative modalities, given their overwhelming superiority,
Plus, scientises who recognize the inefficacy of extrapolating animal data
o humans, as well as the efforts of biotech Arms that wish to replace
animals with their superior technologies, are making some inroads inco
change. As Stephen Sullivan, chairman of the board of biotechnology
company Xenometrix, Inc., said,

I'm going to guess it could be ten or twenty vears, but eventually,
gene expression and protein expression testing will probably replace
animal testing . . . It's going to be an evolutionary process, not a
revolutionary process.™

Many people and conventions thwart a rapid conversion of animal
studies to these sophisticated alternatives. But 1t will happen. Why wait
in the dark ages when the Star Trek sick bay is at hand?
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And How to Test Their Safery

Ammal reses conducted oo establish the effect of medicamenrs
for humans are nonsense.

—Dir. Herdegg, animal experimenter presenting at
Contérence on Laboratory Animals, Hanover, Germany, as
quoted in LMW Doclors against Vivesecton®

'I‘hl.: altesnarives to animal experimentation are elegant. They are for-
ward thinking. They save hives. But the public is still mired in the ata-
vistic mindset that medicine will not progress without cages full of furry
gquadrupeds. They keep asking, “Where will medications come from if
wi do not test them on animals?™” The truth is that new medications do
not spring from lab rar o bortle,

Lab animals are only an unnecessary intermediary step between the
design phase and clinical rrials. Before the animal-testing stage, other
factors suggest a given substance’s usefulness and deploy scientists to
verify their hypochesis. Great new medications are not hiding in mouse

urine or chimp spit. There are four tried and true methods for finding
fresh drugs:

* Discover new substances from nature,

* Uncover a different curanve value in an existing medication.

Muodity the chemical structure of a similar medication.

* Design a new medication from scrarch based on what you wane
the medication o do,

Omnce researchers have rtheorized about a substance’s usefulness and
tested it in test tubes, they administer it to animals 10 see whether or
not it works on them. They abrain plenty of feedback abour ivs effect-
iveness 10 the species tested, and if it 18 positive we will find out about
it 1n the media, Mevertheless, just because it cures mice does not mean

it will do the same for humans. As demonstrated in previous chaprers,
this animal testing often works at cross-purposes to discovery.

From prehistory forward, humans have gathered informanion about
human cures anly from teying them out on humans. Everything we know
about drugs relates back to this data. The truth s, even now with the
prevalence of the animal-model, real developments always anse from a
human-modeled foundaton.
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Wamral Legacy

Prior 1o the 19005, all medicntions resulted from astute observation and
skilthul appiication, Thangh cermainly pharmaceatical development has
acceleraved enormosly since the mid nineteench century—a pill for
every ill —many, indecd meost therapies have their foundation in curarive
ingredients passed from generation o geseradon throughout time.
Te say otherwise is deceptive. ©H these, the following are but a few
pramples:

* Clurare, a subseance the Incas used to parahze their prey, 1s now
psed to relax muoscles during surgery. The drug is extracted
from the wourali moar,

« Vinerisrine, an anticancer drg 15 derived from the rose periwinkle
plant. It is a frequently used chemotherapearic.

* Yohimbine, a medication wed o reduce high Bood pressure in
homans came from the bark of the African Rubacae tree.? [ Yo-
himhine is used for the epposite purpose in dogs, in which it
inceeases blood pressure following certain types of anesthisia.)

+ Digoxin 15 also a botanal extracy, fram the foxglove plane, dig-
italis, William Withering, an English physician interested in bot-
any, heard of this folk-remedy for “drops™ from his patients.
Llnlike: many physicians, he liseened. He found foxglove in
1775, excracted digitalis from the plang, and gave it to patients
suffering from the condivon. It woeked, Today “dropsy™ is
koown to he a svmpiom of heart failure, and is treated with
the modern version of digitalis, digoxin. Doctors also prescribe
the medication for irregular hearcheats, In 1905, Dr. James
Mackenzie gave the drug 1o padencs suffering from rapid heart
rates, It improved dheir condition and has been used ever since.
This was discovered clinically as weil.™*

* Morphine is 2 potent painkiller extracted from poppy flowers.

« Quinine, a medication to treat malaria comes from cinchona bark.
Serendipitously, a famous physician discovered that quiniding,
also derived from cinchona hark, could trear irregular heart-
bears.” In 1914, a patent of the now legendary Dr. K. F. Wen-
kebach was diagnosed with atnal fikollation, which then had
no treatment. The patient wold the great docror that he would
just take care of it himself. The next day the patient retarned,
apparently cured. Wenkebach reporredly locked the door and
told the patient thar neither of them was leaving until the pa-
tient had explained how chis miracle occurred, The patient was
a businesaman whose travel required him to take quinine for
malaria peotection, He had noticed thae this somerimes helped
his atrial Abrillagion. Wenkebach ok chiz informanon and
published it. He noticed that quinine did, in fact, work, but not
all the time, He, and others, therefore soudied quinine, quin-
dine, and cinchanine and compared their abiliey so mhibit acrisl
fibrillanion, Quinidine was the most effecrive and is still used
coday.S7
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« Artemerher, a new antimalarial medication, was derived from the
Chinese shrub wormwood plant. Physicians use aremether to
treat cerehral malaria and forms of malaria that are resistant (o
more commonly wsed medicadons for malaria soch as qui-
mine.*?

< Atanine, a drug derived from the plant Evodia rutaecarpa, kills
the parasite responsible for schistosomiasis, a debilitating dis-
T

= Aspirin was first prescribed by Hippocrates, around 400 p.C.E,, in
the form of willow bark. In 1853, a German scientist refined
the active ingredient from willow bark. Bayer began commer-
cially producing aspirin on August 10, 1897, making it the first
mass-produced drug. The most commonly used medicaton in
the world, it owes nothing o animal experimentation.

Weighing the whole of modern pharmaceutical progress, it is impos-
sible to disagree with the following assessment by Dr. Anthony Dayan
of Wellcome Research Laboracories:

The weakness and intellectual poverty of a nave trust in animal tests
may be shown in several ways, e.g. the humiliatingly large number
of medicines discovered only by serendipitous observation in man
{ranging from diuretics to antidepressants), or by astute analysis of
deliberate or accidental poisoning, the notorious examples of val-
uable medicines which have seemingly “unacceptable™ toxicity in
animals, e.g. griseofulvin producing rumors and furosemide causing
hepatic necrosis in mice, the stimulant action of morphine in cats,
and such instances of unprediceed toxicity in man, such as the pro-
ducrion of pulmonary hypertension by Aminorex and SMON. The
rapidly increasing interest in clinical pharmacology, and the drive
to better means of measurements in man, also reflect the uncereainty
of animal experimentation and realizacion that the study of man
alene can ever prove entirely valid for other men. '

Modifying Chance Cores

Consider what acrually raises scientists” awareness of a compound’s cher-
apcutic potential for a particular condidon. Look hack over the history
of drug development. Trace the antecedents of drugs like protease in-
hibitors, They were developed by rearranging chemical structures al-
ready known to produce specific effeces. You will find that each has,
at its origing, one aspect, and one aspect alone that directed recogni-
ron of the drugs® applicability to specific purposes. That aspect is
chance,'*1*
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Some scientists take credit for discoveries which, in fact, were brought
about by observing unexpected resules. True, they had to notice the re-
qults and that demanded artentiveness, but the truth is they were just
lucky. Chance favors the prepared mind. It is time that science and so-
ciety stop crediting new drugs to animal experimentation and instead
credit serendipity when appropriate,

We have already described what is possibly the most serendipitous
occasion in medical history—the discovery of penicillin, Many other for-
mitous discoveries, made without use of the animal model, or despite
the use of the animal model, are described throughour this book. Ex-
amples are the use of nitrogen mustard, prednisone, and actinomycin I}
as cancer treatments, as noted in Chapter 8, Cancer, OQur Modern-Day
Plague."'"'* Porassium hromide was introduced as an epilepsy treat-
ment when in 1853 it prevented a young woman from having further
seizures.” The bulk of curative compounds, accidentally discovered
throughout history and acring as the foundation for present-day phar-
maceutical development, is persuasive.

You have read how animal testing frequently arrribures properties to
compounds that ultimarely prove incorrect when they reach the clinical
trial phase. The effects that these compounds demonstrate during human
testing sometimes suggest other uses. Or as one authority described,

Perhaps a look into the past can give a glimpse of the future. In
this regard, the potential of serendipity cannot be overlooked when
evaluating rrearment strategies, Throughout the history of medicine,
there are examples of significant advances coming about as a resule
of careful clinical monitoring of a drug that was supposed to do
something but had an effect in an unpredicted direction.™

Hence, humans now use the same drugs for entirely different purposes.
Some are as follows:

» Catapres (Clonidine) is a drug originally intended to contral head-
aches and sinus congestion, Allegedly, animal expeniments sug-
gested clonidine’s effectivencss for these symproms, though this
does beg the queston, how does one know when a rat no longer
has a headache? It was cested and FDA-approved as a headache
remedy, In poine of fact, clonidine proved more useful as an
anti-hypertensive agent, a uwse discovered clinically by physi-
cians. 22 Ope unforcunate side effect of chis drop is a wich-
drawal phenomenon, Padents must taper off the medication
over a prolonged period of time, lest they suffer severe with-
drawal symproms, After the fact, sciennsts were unable to re-
produce this withdrawal in rats, cats, or dogs®** [ronically,
physicians discovered that clonidine aids humans in withdraw-
ing from other drugs, a purpose for which it is now routinely
administered.
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* Another drag caregory, antdepressants, sssued from clinical ob-
servition, not animal experimentation. Docrors administered
iproniazid o miberculosis parients to control secretions. The eu-
phoria it caused suggested a new chass of antidepressants, In
1983, M. Sitaram and ¥, 5. Gershon noted iproniazid was ef-
fective in relieving depression in humans, and found that the
drug induced hypothermia in mice. They conjectured that any
ather drug that could induce hypothermia in mice might also
act as a human antidepressant. However, it turned out chat this
effect was unique to iproninzid, lproniszid provided the basis
for moncamine oxudase inhibitors. Ancther example of drugs
conceived for orher purposes are the tricyclic antidepressants
originally developed as ancpsychotics **

Antabusge developers designed the drog as an ANCPATASIEC agent,
They took ic themselves, chen had 2 cockeail and became vio-
lently nauseous. Antabuse is now osed to discourage alcoholics
feosm imhihing, **

Non-steroidal anti-mflammaroey drugs introduced as arthriris
crearmenrs are now wsed for dysmenoerhea, pain, and other or-
thopedic conditions.

» Selective serotonin-reuptake inhibinors such as floxetine {Prozac)
and sertraline {Zaolafr), Arst prescribed for depeession, are now
used for balimia, anxiety, obsessive-compulsive disorder, aloo-
holism and other psychiatric conditons.

« Insulin has hesn found effective for loweriog potassium as well as

foor trearing dizbetes,

Calcium chanmel blockers, mroduced for treating angina, now
help patients with high blood pressure, headaches, earonary va-
sospasmy, and dysrhychmias.

« Lidocaine 15 a commonly used medication for ventricular dys-
rhythmias. Tts use was discovered accidentally during a beart
cathetenization. ™™™  Another medication used for irregular
heartbeats is phenviom, It was onginally designed for use in
epilepsy and is still used for that, However, during chinical trials
it affected the irregular heartbeats of some patents. ™"

* Beta-blockers were origmally used tor irregular heartbeats, and
still are, but during clinical use sciennses noticed that the med-
wation lowers blood pressure and relieves angina and head-
aches. "

» Grapefriae has an enzyme-suppressing ingredient that, should o
be added o certain drugs, will reduce the needed dose, This
wias discovered accdentally by a doctor with 2 pn:fumm:e ier
grapefruit joice.™

These are bur a few random examples. The point is this: Narure, ex-
perience, and human observation have always provided us with abun-
dant direction. They continue to di so, and che directions benefit from
all that modern biotechnology has o offer. This reservoir of indicarors
is mire than sufficient, used in tandem with human-modeled assays, for
drug development and testing, Any processes that employ nonhumans
are sensebess and dangerous,
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As we have already pointed our in previous chapters, the inabilicy to
extrapolate data even berween species of animals exaggerates this mean-
inglessness. A recent article in the Jowrnal of the Veterinary Medical
Associgtion reinforced this with examples: the LDS0 of digitoxin is 670
times greater in the rat than in the cat. The anticancer medicaton azaur-
idine is tolerated by people but causes fethal bone marrow suppression
in dogs. Serotonin raises blood pressure in dogs and people, but lowers
it in cats. To examine other incongruities, how about diphenhydramine,
marketed most commonly as Benadryl? Benadryl works well in humans
and dogs, bur at widely discrepant dosages. If humans take more than
ane-fourth the dose recommended for their Labrador retriever, they sleep
for two days, The female mouse microsome metabolizes chlorotorm ten
rimes slower than the male. Male mice are more susceptible to kidney
damage from chloroform than are females. ™" Mice, rabbits, and horses
cannot vomit, while dogs and cats can. As the journal aurthor concluded,
“It is unwise to extrapolate information concerning drugs from one spe-
cies to another,”™ And this from the journal Bio'Technology in 1992:
“One fundamental deficiency of animal tissue is that it contains animal
receptors—a boon in the development of drugs for rars, cats, and dogs
but of dubious value in human health care.”™* (Emphasis added.) Since
animals cannot predict the reactions of other animals 1o a drug, it is not
surprising that they fail to predict human reacrions.

No matter how exhaustive the animal testing, problems can stll de-
velop, Fenclozic acid, a potential new anti-inflammarory drug, showed
no side effects in mice, rats, dogs, rhesus monkeys, patas monkeys, rab-
bits, guinea pigs, ferrets, cats, pigs, cows, or horses. But the drug caused
acute cholestatic jaundice, a rype of liver failure, in humans.** Tragedies
like these happen all the ime.

Animal models for human reactions o medicanons simply do not
exist. A renowned pharmacologist, Dr. B B. Brodie, while accepring a
prize for pharmacology, said this to a room full of scientises who make
their living resting drugs for toxicity on animals, it is “a marter of pure
luck that animal experiments lead to clinically useful drugs.,”** Relying
on luck to prove efficacy s neither scientific nor safe,

Neom-animal methods are not comprehensive, bur they certainly offer
mare secunity than animal rests. And eliminating animal teses would friee
up funds for more comprehensive non-animal methods.

One important point glossed over by the animal-experimentation
lobly is this: new medications muse still go through clinical wrials prior
to being released 1o the public. This stage alone has the potential to
predict adverse reacrions accarately. Unformunately, clinical trals are
usually way too brief, both in scope and duration.
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12

The Costs and Benefits of
Animal Experimentation

Unanswered questions aboul the precise psyehological abilities of Libo-
ratory anbmals inevitally result in'a degrée of uncertainty about the
mature and rmagnitode of the suffering likely 1o result from invasive
procedures and protocols, 1t has been theorised that only those spe-
cles with brain structures swch as a cerebral cortex and thalimus snd
the capacity for synaptic feedback betwesn the two have the capac-
ity for senttence (Buller 200401, 1f trae, this would include most verte-
brates, with the possible exception of dwwdriclthyes (sharks and rays)
and cpclestames (Jampreys and hagfish), but not invertebrates, Although
many invertcbrates display complex behaviour, there is [[tile evidence
of brain structures compirable to those belleved to support conscious-
ness in higher animals (Mical 20000, Cephalopods, however, display
electroencephalogram patterns (i.e. electrical activity or ‘brainwaves')
similar to those associated with differing wake—sieep staves of con-
sclostiess in vertebrates (Edelman & Sech 2004, demonstrating their
possibie sentience, and alsa the limits of our understanding about what
pedroanatomicil mechanisms are necessary for sentience, and aboul
which animals possess the, ad 10 what degree.

Where such doubt exists, it seems reascnable to apply a precautionary
principle - to assume until proven otherwise that suffering smay occur,
and to consider restrictions on procedures likely to cause such suffer-
ing. Simillar precautionary principles are, after all, enshrined in funda-
mental social institutions, because they are considered to be rational,
reasonable, and humane. The Western legal system, for example, gener-
ally assumes inmocence until guilt is proven beyond reasonable doubd.
Where such doubt remains, judicial pinishment should be withheld.

Conversely, a precautionary principle could be applied in favour of
human patients or consumers who may potentially benefit from animal

experimentation: where healthcare sdvances or other human uthlity

miay result, perhaps such experiments should proceed until lack of ben.
efit i proven beyond reasonable douba,
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These viewpolnis represent diametrically opposite positions, comsis.
entl with ideclogles that consider (e interests of animals ar people,
respectively, to be overwhelmingly more important than the interesis
ol the other group. These are but twa of a diverse range-of philosophical,
cultural, and religious viewpolrits an our moral duties towards animals
and people that could be applied {Armstrong & Boteler 2003, Caoungil
of Exnrope 2006, Busche 2008},

It is the opinion of varlous philosophers fe.g. Singer 1990, Busche
2008) that a reasanable and rationsl balance should be sought between
upholding the interests of people and those af laboratory anlmals, This
requires balanced consideration of the interests of bath BrOlipE: pri-
marily, the human interests in obtaining benefits such as new clinical
Interventions and the identification of toxins, and the interests of ani-
mals in avoiding harms such as involuntary confinement, social distup.
tion, various lorms of sulfering, and death, This wtilitarkan assessment
almis 10 achieve the ‘greatest good for the greatest number’, and consid.
ers Lhe interests of all thase affected, whether human or other creatures
likely o be capable of experiencing states as ‘good’ o 44 ess desirahle

Such a utilitarian assessment forms the basks for most régulation gowv-
etning scientific animal use. Disective 200083/ on the protection af -
rnarls used for sclentific pupases, which directs such animal use in ali £
member states, asserts that It is essential, on both moral and sclentific
grounds, to ensure that the scientific or educational validity, useful-
ness, and relevance of each wse of an animal are carclully assessed, [t
specifically requires that the likely harms to the animal should be bak
anced against the expected benefits of the project (EU 2000,

Fortunately, although uncertainties remain, sufficient evidence exists
to draw somie key conclusions about the likely costs to anbmals, and
benefits to humans, of animal experimentation overall.

Animal costs

Numbers and species of animals used

Accurate estimation of global laboratory animal numbers is markedly
impeded by the lack of published national statistics. Amdng those
countries that do publish data, lack of standardisation hinders Intes
pretation. Nevertheless, using a validated prediction model based on
animal study publication rates, Taylor and colleagues (2008} were able
to provide evidence-based estimates of national and global laboratory
amimal wse [Chapter 2p Application of the most accurate statistical
methods revealed that, worldwide in 20035, at least 1269 million non-
human vertebrates were subvjected to fundamental or medically applied
bimmedical research, toxicity testing, or educational use; were killed for
the provision of experimental tisses or as surplus (o requirements: or
were used (o malntain established GM strains (Knight 2008a, Tayior
efal. 2008}, Although this 1otal represents the most accurate recent, evi-
dence-based estimate of global labomtory animal vie, it remains highly
conservative, due to seversl factors. It also excludes certain categories
that mise ethibcal concerns, such as the wse of advanced foetal devel-
opmental stages and of certain invertebrate species believed 1o possess
stgnificant capacity for sutfering.
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O the basis of the latest EU reports (EC 2010a & 2000b; see alsa
Chapter 3), the overwhelming majoeity of animals used are mice
{around 5% per cent) and rats (around 18 per cent). Poikilotherms (fish,
amphibians, and reptiles; 10 per cent) and birds (6 per cent) are the
next-lirgesk groups.

Cleaely, almost all animals subjecied 1o scientific procedures are
higher vertebrates, These animals possess the neuroanatemical mecha-
nlsms and psychological capacities necessary to experience significant
pain, fear. and psychological distress. Great apes in particular have
advanced emotional, psychological, and social characterlstics which
enhance thelr potentlal for suffering in faboratory environments. To &
lesser degree capacities for sentience may also exist in the small [ropor-
tion of other anlmals, such as certain inverbebrates, which are used.

Effects of streseoes on welfare and sclentific outeomes

A wide variety of stressors have the potential to cause significarit stress,
fear, and possibly distress in laboratory animals, These stressors may
be associated with the capture of wild-sourced species such as primales
to supply laboratories or breeding centres; with transportation, which
may be prolonged for some animals; with laboratory housing and envi-
renments; and with both routine and invasive laboratory procedures
[Chapter 4),

A large minority of all procedures are markedly invasive, These
Include procedures resulting n death (whether or not the animals were
conscious), surglcal procedures fexcluding minor operative procedures),
major physiological challenges, and the production of GM animals, On
the basis of Canadian figures, the proportion of markedly invasive pro-
cedures has ranged between approximately 29 per cent and 44 per cent

owver the past decade, with a figure of 40 per cent recorded in 2008, The
prevalence of such procedures may be increasing (CCAC 2009, see ali
Chapter 3.

A sizeable majotity of all proceduees utilise no anaesthetics of any
kind. Canadian figures are nod available, bt in Britain procedures wilh-
cut anaestiisia have fluctuared belween approximately 54 per cent ang
69 per cent of peoorded totals over the past fwo decades, with a Figure of
67 per cent recorded fn 2009 { Home Crfice 2000; see also Chaprer 1

Tor asgess andmal Impacts further it would be helpful to know the
frequency of unalgesic use, the degree of correlation between markedly
inwvasive procedures and anaesthetic or analgesic use, and the preya-
lenre of ervizommental enrichiment and soctalisation opporfunities.
Untoclwertely, swch information s Langely lacking,
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Meverthieless, & large number of studies have demonstrated that the
stress cansed by lahoratory boustng and envlionments, and by routineg
labaratory procedurnes, may result in profound, satistically significant
distortions in a range of physiological indlces, mduding cardiovascular
parameters and servm concentrations of plucose and various hormones.
Behawiour may be markedly altered, and Delavioural stereciyples
and incregsed aggression ey develop over timg, as may alterations
in cerain neurcanatomical parameters and even cognitive capacities
(Baloombe et al. 2004, Balcombe 2006, Baldwin & Bekolf 2007; see also
Chapeer 4. Some of these effects are also likely to be sequelae of other
streasars such as invasive procedures and transportation.

Linsurprisingly, the chronic stress cxperienced by most laboratory
apbmals may reslt in immusocompromisation, and subsequently
increased susceptibillty Lo a range of pathologies. As well as creating sig-
nificant animal welfare dmud cthical problems; such stressors and their
effecis on labaratory animals nay diston & wide pnge of experimenial
outenines, such as those dependent on accurste defermination of pliysi-
climgical, behavioural, or cognitive characieristics.

Human beneflts

Human clinical and toxlcolopical wtility

fa thee EU, aronnd 42 pes cent of all procedores in 2008 were tocused on
the development, production, nr safety ewaluation of clinical Interven-
Vions amd ofher produces, almast all of which were intended for human
whe {80 20004},

The historical agd contemiporary paradigen that animals are rea-
soniably predictive of lwman cutcomes provides the basis for such
widespread use in wokicity testing and bicmedical reseanch abmed an
combating human diseases, However, thelr use persists [or historical
and cultural reasons, rather than because it as been demonstrated to
e scientifically valid.

I Bt moost systemmatic resiews pulilistied in peer-reviewed scientific
journals have demonstrated that animals are insufficiently predictive
of humdn culcomes 1o provide substantial beneflis during the devel-
opment of human clinical inlerventions or the assessment of human
foxicity. [n only 2 af 20 such reviews located during & comprebensive
survey (Knight 2007a & 20080y did the authors conclude that animal
inodels were elther significantly usefol in contributing to the develop-
messt af Clinical interventions or substantially consistent with clinical
autcames, Furthermore, one of these conclusions was contentious,

Andrew Knight, The Costs and Benefits of Animal Experiments, © 2011, Palgrave Macmillan, reproduced with permission of Palgrave Macmillan.

161 /ISSUE 4 / ANIMALS IN SCIENCE



SCIENCE/BIOLOGY TEXTS
EXTENDED WRITTEN TEXTS (NON-FICTION)

A. Knight, The Costs and Benefits of Animal Experiments. (Palgrave Macmillan, 2011), pp. 179-193.
Extract from Chapter 12: The Costs and Benefits of Animal Experimentation.

Included were reviews examining the human clinical utility of inva-
sive chimpanzee experiments, of highly cited anmimal experiments puk.-
lished in leading scieniific journals, and of experiments appraved by
gthics committees at least partly on the basis of specific claims that
thiese animal experiments were likely io lead 1o concrete advances In
human healthcare. Seven additional reviews also taited to demonstrate
reliabbe predictivity of human toxicities such as carcinogenicity and
teratogenicity. Results in animal models were [requently equivocal oo
inconsistent with human outcomes (Chapters S=a)

Those systematlc reviews |nvestigating the human clinical utility of
chimpanzee experimentation of the toxicological wtility of carcino:
gendcity bioassays are particularly significant, given that other animal
micclels wne every fess likely to be generally predictive of human outcomes
than chimpanzees, and other fields of toxicity testing are even less
likely to provide public health benefits than carcinogenicily testing. By
extrapolation, our current reliance on animal models of humans st
be questioned in all telds of clinically oriented bicmedical research and
toxicity testing.

Canses of poor human ukility

The likely causes of the poor human clinical and toxicological wilivy ol
animal models include inherent genctypic and phenotypic differences
betwesn human and non-human species, the distortion of experimental
outcomes arising from stresstul experimental enviconments and proto-
cols, and the poor methodologlcal guality of many animal experiments,
which is apparent from numerous systematic reviews of experimental
utitity (Knight 2007a & 2008b), Mo reviews were identified in which a
majority of animal studies were of good methodological quality.

Problems arising from stressors and poor methodological quality
might theoretically be minimised, although fundamental changes i
the practice of laboratory animal science would be required, given theip
widespread prevalence. However, limitations resulting from interspe.
cies differences are likely to be technically and theoretically impossibia
L EeRCnE,
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Mon-animal alternatives

duch animal use in biomedical research and toxicity testing can be
repiaced by a broad range of non-animal methodologies, either indj-
widually or in combination (Chapter 8), Prior 10 commencing any bio-
medical research project or toxicological evaluation, researchers should
collate and examine all relevant existing data to determine which, if
any, remaining studles are necessary. Current commercially motivateq
restriction of access wo important proprietary data has significant impli-
cations for the detection of toxicity in compounds under developinent,
as well as for the wider development of clinical interventions, animal
welfare, and resource allocation. New regulatory mechanisms are thiere-
fore necessary to enhance the sharing and assessment of such data,
In other cases, information is publicly available, but its assessment is
inadequate.

During pharmaceutical development or toxicity assessment, qualities
such as absorption, distribution, in vivo concentrations in various body
compartments, organ systems affected, toxicity, efficacy, clearance, and
metabolic fate can be predicted to varying degrees through physico-
chemical evaluation, chemical grouping with interpolation or extra-
polation of propertles, and computerised modelling, including the use
of structure-activity relationships and expert systems

A varbety of tissue cultures are available, including Immaortalized cell
Hmes, embryonic and adult stem cells, and organotypic cultures. In vitro
assays using bacterlal, yeast, protozoal, mammalian, or human cell cul-
bures cin predict a wide range of toxic énd other endpoints. To increase
the spectrum of toxins detected, individual assays may be combined as
test batteries. Human hepatocyte cultures and metabalic activation sys-
lems may allow identification of metabolic pathways and of metatsolites
produced, and assessment of organ-organ interactions, Toxlcity onset,
magnitude, and levels over time can be measured by analysis of bicmar-
kers in the outflow of pertused cultures. Microarray technology will
increasingly allow genetic expression profiling of toxins, increasing the
speed of detection, well before more invasive endpaints,

Mevertheless, 1o predict the likely effects of test compounds most
accurately, human studies will remain necessary, The safety for vel-
unteers and predictivity for diverse patient populations. of human
clinical trials may be increased throvgh mieasures such as microdos-
ing, staggered dosing, larger study populations; and longer durations.
Additional humap-based studbes could use surrogate tissues, advanced
imaging modalities, and homan epidemislogical, socislogical, and psy-
chological investigations to shed light on illness actiology and patho-
genesis, and o facilitate the development of sale and effective clinical
interventions.
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Weighing the costs and benefits

When considering costs and benefits overall, one cannot reasonably
conclude thit the benefits accruing to human patients or CONsUmers,
or 1o those motivated by sclentific curiosity or prodit, exceed the costs
incurred by animals subjected 1o scientific procedures. On the contrary,
the evidence Indicates that actual human bemefit is rarely - if #ver - suf-
ficient to justily such costs. The more speculative the human benefit
becames— as in the case of lundamental (rather than clinically applicd)
biclogical research, for example, which constitutes a major category of
laboratory animal use - the more obvious the resultant disparity,

It Is, in fact, only possible to conchude that such research isethically
justified if a profoundly unequal weighting s applied in which rela-
tively minor or infrequent human benefits are copsidered more [mpor-
tant than the significant adverse Impacts commonly experienced by
laboratory animals, However, this position is increasiogly inconsistent
with our growing understanding of the psychological and social char-
acteristics of laboratory animals, including theic ability to experience
suffering and pleasure; of the lmpacts on laboratory animals resulting
from taboratory environmenis and procedures; and of the mosial abli-
gatlons that stem from this knowledge. It also profoundly distorts the
utilitarian cast/benefit analysis that [undamentally wnderpins most
policy and regulation governing animal experimerntation.

Even wlen animal interests are marginalised o such ways, it remains
far from clear that animal experimentation is justifiable, The famous
‘mreatest happiness” definition of utilitarianism ormulated by the noted
utilitarian philosopher Mill (1971} asserted that one should always act so
as to produce the greatest happiness for the greatest number of individ-
uals, However, animal experimentation is unreltably — and frequently
poorly - predictive of human outcornes, and CONSUMEs. ENOCMOUE
firtincial resources and human expertise, which are then unavailable
te other research flelds. Those potentlally affected include patiemis,
consumers, and sclentists. The maral implications are profound when
consusners suffer serious loxic reactions to products assessed as sabe in
aninal studies (Chapter §), or if patients with serious conditions age
dented effective clinkcal interventions partly because potentially more
efficacious research fields are under-resourced.
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The costs of scientiflic animal usa can be surprisingly wide-ranging, as
ilinstrated by ronsidering the case of veterinary students, Students are
exposed tn highly el chemicals used 1o presérie anatomy specimens
between dissections, at levels that mayv excced reconunended safe limits,
Thetr learning may be adversely affected by the stresees arising from the
comflict created by simultapeons requirements (o indlict grlevous harm
anel to care bor thedr animal sablects during laboratory classes. Finally,
stidies have demonstrated rhat senior veferinary stdents may suffer
cogriddve phenomena such as docreass awarcneds of animal sentience
ard inhibilion of normal develepoent of mozal reasoning ability. They
ate also less likely to provide analgesia, and 1 appeaes likely that the
animal welfare standards of velerinarians afe adversely aflected as a
result {Chapter 113

Such desepsitization-related phenomena ace almnst certainly adaptive
coping mechanisms Lhat enable previcusly caring students to withstand
substantial psvehological stress resulting from corricelar requirements
to harm andd Kill anianals. The implications for laboratory animal sci-
entises and rechniclans subjected 1o similar streses of even grealer fre-
quency and magnitude, and the potential for adverse impacts on the

welfare of animals in their cace, ace b obviows and disturhing,

The case for invasive animal tesearch bs furiher weskened by con-
sideration of the patential offered by the diverse and growing array of
non-anirmal or non-harmfol research, lesting, and educational method-
elogies. In the latter case the evidence is remarkably consistent: students
wsing humane alternatives designed o impart kiowledge or surgical
skills ®irtually alwavs achicre learning culeomes at Jeast equivalent -
and in svine Cases supcTio = to those achieved through traditional,
barsiitul anlmal wse,

Kon-animal research anid testing ethodologies are not yet able o
ateswer all potential questions about humans, pacticulady glven cur-
pent technologleal limitatlons. Yet the same criticism applies to anlmal
models, which have a considerably more limited rapacity for further
developmient.

O the other hand, non-animal models can offer dertain imprortant
advantages. Particularly when humans or humian tissues are used, such

methods may penerate faster, cheaper resullts which are more reliahly
predictive for humans, and may yield greater nsights into human
kiochemical processes, Such legistical considerations are increas-
ingly impartant, given the unprecedented challenges posed by high-
throughput US and EU toxicity testing programmes such as HEY and
REACH respectively, as well as rising social pressures to find alternatives
to laboratory animal use. These pressures are increasingly resalting in
legistative or regulatory changes, such as the seventh amendment to the
Europesn Cosmetics Directive J6/ 768 EEL,
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[he case of chimpanrees

Few research issues generate as much controversy as iovasive chim-
panzer experimentation, The unequalled phylogenetic proximity of
chimpanzees 10 humans makes them potentially seperior to all other
lahoratory species for use as human mcdels In toxicity experiments and
in pathelogical or therapeutic investigations it would be hazardous to
conduct on humans, However, their use also raises greater animal wel-
Fare and bioethical concerns than the wse of virtaally any other labora-
iy species, because of thetr advanced emaotional, psychological, and
social characteristics, Thess: characterisics markedly increase their abil-
ity to sutler when chimpanzees are born inte unnatural captive envi-
roviments, or captured from the wild (as many reseanch chimpanzees
enee wereh and then subjected to confinament, social discuption, and
invotuitary pardcipation in potentially hacmiul blomedical research.
The pestifications praposed for invasive chimpanzes experimentation
rely v the important contributions advocates claim such research has
miitde te the advancement of biomedical koowledge, and, In particular,
to combating major human diseases, Howewer, a recent large-scile cita-
tiomn arwalysis of the medical wtility of chimpanzee ex perimentation lndi-
cated that the benefiis are significantly less tsan is sometimes claimed.
Half of the randomly selected published chimpanzee studies examined
wiere not cited by any subsequent papers, apparently generating data
of questionable vilue which made little obvious contribution 1o the
advancement of binmedical knowledge. In addition, closer examination
failed toidentify any chimpanzee study that made an cssential contel-
buticn, or, in a clear majority of cases, a significant contribution of any
kind, to papers describing methods efficacious in combating human
diseases (Knight 20071 & 2008c0; see also Chapter 5), These conclusions

have since been conflrmed by additicnal sludies examining the coutn-
bution of chimpanzee rescarch to AIDS research and vaccing develop-
prvent (Bailey 2008), cancer research {Bailey 2007, and HCV researnch
and vacciae developmient (Bailey 20010, Botlauer 2010,

The costs 1o chimpaneees encolled in such cxperizments iuchide
trwpluntary confinement in laboratory settings, social disruption, and
participation in pateatially hasmtul research protocols. Recent studies
have estahlished beyvord all reasonable doubt that the effects of labova.
tory confinenent and procedures, especially long term; can be sevese,
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Many captive great apes, including chimpanzess recently retired from
L% luboratories {Bradshaw e al. 2008), show gross bebavioural abnor-
malities such as stercolypies, self-mutilation or other self-injurious
behavious, inappropriate aggression, feay, or withdrawal (Brine ef al,
200, Bourgeois et al, 2007), [t is increasingly acknowledged that such
abnormal behavtours resermble symptoms assechited with human psy-
chiatric disornlers such as depression, anxisty disorders, eating disorders,
and post-traumatic stress disordet, and thae pharmacological treatment
micslalities similar to those applied to onan patients may be appro-
priate, and, indead, tnorally compelled, for severely disturbed animal
patients (Brime of o, 2006, Bourgecds et af, 2007 ). Long-term therapeu-
the combination with positive reinforcernent waining, environmental
enrichmeent, and social and envieormenial modification may be neces-
sary in severe cases {Bourgeois et al. 2007).

Considersvion of an analogoass legal scenarlo s Hluminating,
Although these highly sentient creatures are innocent of causing any
human grievance, imduding the serfous diseases we attempt to Induce
i them, we sometimes sulject chimpanzees to conditions that would
cause widespread entrage it wsed Lo punish the most beinoos of human
criminals - for vears on end, and, in some cases, for decades, Bradshaw
ang) colleagues (2008} abserved: "The costs of laboatory-caused trauma
are imeneasuralile in their life-long psychological Impact on, and conse-
quient suffering of, chimpanzees.” In contrase, hipan criminals are not
normelty punished until peoven guilty beyond ressonable doubt, The
application of such diffaring treatment standards to humans and chim-
panzees reveals a lack of ‘humanity” paradosically less characteristic of
chimpanzess, than of ourselves.

The logic of Bradshaw and colleagues' coroflary is elementary, yet
compelling: ‘In buwman traumatology, the lirst step In freatment is o
arrest its causes, This limplies that prevention and treatment of chim-
panzee psvchopathalopgy entails considering the factors and institutions
that have beought chimpenzees to the poing of fereversible disteess: in

stmple terms, desisting from using apes as blomedical subjects in laa of
biierians is compelled if trma is not to be perpetuated.

The remarkable biokogical characteristics of chimpanzees (which are
rare in their own right) and their advanced emotional, psyehiological,
and soclal chamcterlstics {which have some stmilarities to those of
biirmians) create a strong ethical basis for scknowledging the necessity
of respecling at leasi the most basic and essential inferests of clilm-
pangess, such as their interests in avoiding death, pain, suffering, and
captivity {Cavalieri & Singer 1993, Morton 2000}, When reasonatsle
conskderation is atforded to the interests of both humans and chimpan-
dees, it cannot be concluded that invasive chimpanzee experimentation
is.ethically justifislde.
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Implications

Ethical oversight

Almost afl the chimpanzes experiments examined in Chapter 5 would
have been approved by at least one institutional ethics commities
obliged to permit only those experiments likely to result in substantial
benefits, given the considerable animal weltare, bioethical, and finan-
cial costs inherent In chimpanzee experlimentation. To varying degrees,
similar costs are incurred when all higher vertebrates, and probably
some invertebrates, are subjected to invasive experimentation.

Although the concept of ethical review is sound, these results dem-
onstrate that its implementation is currently flawed. This fTaw appears
ber have resulted from an overreliance on the sssumption that inva-
shve experiments on chimpanzees and other laboratory animals were
likely 10 be af substantial use in advancing biomedical knowledge. The
approval of large numbess of such experiments despite their guestiona-
ble mersits clearly demonstrates o widespread failure of ethical oversight,
adding significantly to previous concems about the effectiveness af
ethics comumittees in saleguarding laboratory animal subjects (Schappli
b Fraser 20415),

By approving these experiments on the basis of unfoumled assmmp-
tions about their likely benefits, the ethics committess responsible
faited In their duty w society, and to the anlmals they were charged
with protecting.

Model validation

Drespite substantial ongoing progress in the developmient of non-animal
alternatives, compllance with the spirit of the 3Rs and, indesd, with

the letter of sprme soriated tegulations reniiins poor In many sectoes
of government, academia, and indastry. Conlinued reliance on animal
models 15 understandable when they are truly required by negulators
for the licensing of drugs and chemicals, The positinn of such regula-
tars themselves appears less ustifiable; howeser, Some apparently “feel
mware cormfortable’ with animal data (OFConmer 1097), a7 even belisve
animal 1ests sre inherently valid simply bocause they are conducied In
animals {Balls 2004}, despite a lasge and growing body of evidence 1o
the contrary iChapters 5-61. Ammal-based toxirclogy, at least, appeacs
to he ‘frozen in thme, osing amd accepting the same old animal models
again and again, oflen without stringent examination of Hedr validity’
{ Harruns 2008a; see also Leist of af, 204080}
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It is clear that esther thamn relying an asswmptions of human wtility,
we should subject animal experiinenial models to the same standards of
sclentific sevutiny currertly regquired for pon-animal alternatives prior
to regulatory acceptance, Such sclentific walidation has traditionally
pownived the demonstration W muliiple independent laboratories that
the test o question is 1elevant o and reliabde For its specilied parpose
{praeiical validation; Balls et al, 1595), suck as the prediction of a cet-
tale in i outcoine. Hiweewer, it 13 not always scentiflcally necessary,
or even logistically possible, to conduct mult-centre practical studles,
Herce weight-ofevidence valldafion, also known as wlidation by wirospec-
the gnafysis (IOCVANM 1957, QECD 2003), may be conducted by assess-
ing existing data in a strociured, systematic, and transparent manniee
— peowvided rhat data ot sulficient quantity and guality are available
{Balls & Combes 2006}, Where practical validation studies do oecur,
thev shoold adhere o best practice standards designed o ensure goorl
methodological yuality, lociuding, lor example, statistical justification
ol sample sizes, randomised allocation o test geoups, and bilnded tiest-
ment and assessnent of resulis, Whese feesible, inter-laboratory repro-
ducibility shouh) be demonstrated (Balls & Combes 2005,

Scientitic validation should lead to a reasoned oversll assessment
thal sfticient evidense exials to demonstrate that a madel is, or §5 not,
selevant to and reliahle for the specifled purpose, or that insufflcient
evidence exists o be regsonably cercain either way. ol spme cases, an
interim assessment may be made until fucther evidence becomes avail-
ahic (Batls & Combes 20:40G).

The European Centre for the Validation of Allerpative Methods
was cieated by the BC (o 1997 to fulfil the requiraments of European
Dirsctive BeAAI9ERC on Hhe protection of animels ased for experimental and
oblier scientific purposes, This Directive required the EC amd its membser
siates actively to support the development, validation, and acceptaice
of methods which could replace, refine, or reduce the use of labora-
tory animals (ECVAM 2010a). The US equivalent is the Interagency
Coordinating Committes on the Validation of Allernative Methods,
which has similar goals. Despite the high standards required for suc-
cessful validation, between 1998 and 2000, 30 distinct 6585 or calegories
af test methods that could replace, redece, or refine laboratory animal
use were assessed and declared by ECVAM 1o be scientifically valid, of
which 24 achieved regulatory accepiance (ECVAM 2010h).

Unilike non-animal models, animal models are generally assured
1 be reasonably predictive of human outcomes in preclinical drug
development, toxicity testimg. and other felds of biomedical research
without the need to undergo formal validation studies. Yet the 27 sys-
tematic reviews examined in Chapters 5-& demonstrate the invalidity
af assuming that animal models are reliably predictive of human out-
comes, even when in use for long periods, without subjecting them to
critical assessment,
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Clearly, frrmal validation should be consistently applied to all pro-
posed experimental models, regardless of their animal, oon-animal,
historical, contemporary, of possible [uture status. Model cholces
should also be based on mechanistic relevance 1o the hypothess onder
investigation; on speciflcity, semsitivity, predictivity, durations, and
other relevant scientific data; and on ethical, legal, and resource con-
siderations. Such standards should be upheld regardless of historlcal or
contemporary acceptance. Models not meeting these standards should
be discarded, whether animal-based or otherwise,

Likely benelits of adherence to such standards would include grearer
selection of models truly predictive for human oulcomes, increased
safety of people exposed 1o chemicals that have passed tosicity tests,
increased efficiency during the development of human pharmaced-
ticals and other therapeutic Imerventions, and decreased wastage of
hurman and financial resources and animal fives,

Reduction and refinement

Where scientific animal use does continue, a range of strategies should
be implemented to reduce animal numbers and minimise thelr suffer-
irg, Strotegies toodeceease aniotal nombers can be applied at the level of
individual experiments (fnba-experiveniil reducion), lmprovements in
experimental design and statistical analysis are kev examples. Réeduction

strategies can also focus on implementing best practice policies at Insti-
tutions where animal experiments occur (supra-experimental redisction),
Improved education and training of staff, the Inclusion of statisticlans
on animal ethics committees, and retrospective evaluation of experi-
ments all fall into this category. More distantly related developments
such as international harmonisation of testing requirements also have
great porential to reduce animal numbers (extr-experimental reduction),

Refinerment strategies aim to minimise animal suffering, They include
appropriaste use of analgesic and anaesthetic agents (which remain
underutilised), non-invasive imaging modalities, telemetric devices,
positive reinforcement techniques, and environmental enrichment and
socialisation opportunities, In many cases simultaneous implementa-
tion of different 3Rs strategies can have synergistic effects, improving
both animal welfare and scientific guality.

Andrew Knight, The Costs and Benetfits of Animal Experiments, © 2011, Palgrave Macmillan, reproduced with permission of Palgrave Macmillan.
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Extract from Chapter 12: The Costs and Benefits of Animal Experimentation.

Ethically justifiable research

Aniral restarch ranges from feld stedies of free-living (wild) popu-
laticms, through non<invasive behavicural or psychelogical studies
af sinctuary of laboratory populations, womildly harmful invasive
experimentation, more harmiul experimentation, and. Goally, proto-
cols resulling in major harm or depth, According due respect to ani-
mal Interests does not require the terminstion of all animal-based
research, Bipethical concerns are minimised in nog-invasive observa-
tonal, behavioural, or psychological studies of free-living or sancluary
peopaslatinms,

For animals with advanced psychological amd soctal characteristics,
such ws chimpanzees, there are tisks of boredinn and associated pathol-
gy in sanctuary settings, unless these settings are highly enriched.
Offering chimpangees the chelee to participate in behavioural or
psychelogleal studies may, in fach, constitute a valuable fonm of envi-
ronmental envichunent (Matsuzawa ot al, 2006) When participation
remains waly vulwitary - @eher than coerced throogh conditional tul-
filinent of imporiant needs such as food, water, or soclal contact with
compatitde conspecifics - bioethical concerns are minimised, Such
studies are permissible under existing bans on great ape experimenta-
tion in countries such as Sweden, and are consistéent with the US Cidmgp
Haven is Home Act (20017), which prohibits further research an chimpan:
zees retired to federal sanctuaries, other than non-invasive behavioural
siudies {Participatory Politics & Sunlight Foundations 2008; see also
‘Retirement of laboratory chimpanzees' in Chapter 13).

Limiting animal experimentation to non-invasive observational,
behavicural, pr psychological studies of free-living or sanctuary popu-
lations would imevitably restrict the range of sclentific guestions that
could be investigated, [t would, however, strike the correct ethical bal-
ance berween satisfying the interests ol anbmals and sstisfving these ol
lwiman befngs.

Andrew Knight, The Costs and Benetfits of Animal Experiments, © 2011, Palgrave Macmillan, reproduced with permission of Palgrave Macmillan.
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) .- PLAY SIGNALS AS PUNCTUATION: THE STRUCTURE OF
SOCIAL PLAY IN CANIDS

i by MARC BEKOFF

(Department of Environmental, Population, and Organismic Biology, University of
Colorado, Boulder, Colorado 80309-0334 U.S.A.)

(Acc. 15-11-1995)

Summary

Actions called play signals have evolved in many species in which social play has
been observed. Despite there being only few empirical demonstrations, it generally
is accepted that play signals are important in the initiation (“I want to play”) and
maintenance (“I still want to play”) of ongoing social play. In this study | consider
whether a specific and highly stereotyped signal, the bow, is used to maintain
social play in adult and infant domestic dogs, infant wolves, and infant coyotes.

To answer this question the temporal placement of bows relative to actions that
are also used in other contexts (dominance or predatory encounters) such as
biting accompanied by rapid side-to-side shaking of the head was analyzed to
determine if bows performed during ongoing social play are used to communicate
the message “l want to play despite what | am going to do or just did — | still want
to play”. The non-random occurrence of bows supports the hypothesis that bows
are used to maintain social play in these canids when actions borrowed from other
contexts, especially biting accompanied by rapid side-to-side shaking of the head,
are likely to be misinterpreted.

Introduction

Why do many animals, especially mammals, who have been observed to engage
in social play, use specific signals primarily in the context of play? Many people
who study play have addressed this question (BEKOFF, 1975, 1977; BEKOFF &
BYERS, 1981; FAGEN, 1981; LOEVEN, 1993; TOMASELLO et al.,1994), although
there are few empirical demonstrations that what are called play signals actually
might serve to initiate or to maintain ongoing social play (BEKOFF, 1975, 1977;
BEKOFF & BYERS, 1981; FAGEN, 1981; TANNER & BYRNE, 1993). SIMONDS
(1974) has suggested that in some primates there are two sets of play signals,
one to initiate play and another to reinforce continually that the ongoing activity
remains play. He also claimed that play signals are repeated whenever a clear
statement of purpose (e.g. “this is still play”) is necessary. Various actions appear
to be important in the initiation of play in various canids (Fox, 1971; BEKOFF,
1975, 1977; LOEVEN, 1993) but their possible role in the maintenance of play
has not been rigorously investigated. Here | reconsider the question of whether

a specific action, the ‘bow’, is used to maintain social play in various canids: Is
there a temporal pattern underlying when a bow is used, and does its position,
relative to other behavior patterns, suggest that it might be used to punctuate play
sequences (e.g. HAILMAN & DzELZKALNS, 1974; HAILMAN, 1977) such that it
communicates to the recipient messages such as “I still want to play”?

M. Bekoff, ‘Play Signals as Punctuation: The Structure of Social Play in Canids’. Behaviour. 132 5/6. Leiden: Brill, © 1995. Reproduced by permission of Bril.
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To answer the question of whether play signals are repeated when a clear statement of
purpose is necessary, | focused on a highly ritualized and stereotyped action, the bow, that
is used almost exclusively in play. When performing the bow, an individual crouches on its
forelimbs, remains standing on its hind legs, and may wag its tail and bark (BEKOFF, 1977).
The bow is a stable posture from which the animal can move easily in many directions,
allows the individual to stretch its muscles before and while engaging in play, and places
the head of the bower below another animal in a non-threatening position. Previous data
from a preliminary study of free-running adult domestic dogs (predominantly mixed breeds,
Canis familiaris), infant domestic dogs (beagles, three to seven weeks of age), infant gray
wolves (C. lupus), and infant coyotes (C. latrans) playing in controlled staged encounters
(BEKOFF, 1974, 1977) indicated that bows were used to initiate play but were also
performed randomly during social play; they did not occur regularly as every Nth action,
they did not occur regularly every N seconds, and they were not used either immediately
before or immediately after specific other actions; (see BEKOFF, 1976, Fig 4, p. 181 for
further discussion). The present results from a larger data set suggest, to the contrary, that
bows in some canids often are used immediately before and immediately after an action
that can be misinterpreted and disrupt ongoing social play.

The present study is concerned with analyses of the structure of play sequences.

The social play of canids (and of other mammals) contains actions, primarily bites,

that are used in other contexts that do not contain bows (e.g. agonistic, predatory, or
antipredatory). Previous work on infant eastern coyotes (C. latrans var.) indicated that bites
directed to the tail, flank, legs, abdomen, or back lasted significantly a shorter time and
were more stereotyped than similar bites performed during agonistic encounters (HILL &
BEKOFF, 1977). However, bites accompanied by rapid side-to-side shaking of the head
were not studied. Actions such as biting accompanied by rapid side-to-side shaking

of the head are used in aggressive interactions and also during predation and could be
misinterpreted when used in play. | asked the following questions: (1) What proportion

of bites directed to the head, neck, or body of a play partner and accompanied by rapid
side-to-side shaking of the head are immediately pre- ceded or followed by a bow? (2)
What proportion of behavior patterns other than bites accompanied by rapid side-to-side
shaking of the head are immediately preceded or followed by a bow? Actions considered
here were mouthing or gentle biting during which the mouth is not closed tightly and

rapid side-to-side shaking of the head is not performed, biting without rapid side-to-side
shaking of the head, chin-resting, mounting from behind (as in sexual encounters), hip-
slamming, standing-over assertively, incomplete standing-over, and vocalizing aggressively
(for descriptions see BEKOFF, 1974; BEKOFF & HILL, 1977). (3) What percentage of bows
in play sequences occur either before or after bites accompanied by rapid side-to-side
shaking of the head? (4) What percentage of bows in play sequences occur either before
or after behavior patterns other than bites accompanied by rapid side-to-side shaking of
the head? | did not consider the situation in which the recipient of bites accompanied by
rapid side-to-side shaking of the head performed a bow immediately before or immediately
after its partner performed bite accompanied by rapid side-to-side shaking of the head or
other action, because these rarely occurred. Thus, this study is concerned with an analysis
of individual signaling and not an analysis of dyadic signaling sequences (M. PEREIRA,
personal communication). | hypothesized that if bites accompanied by rapid side-to-side
shaking of the head or other behavior pat terns could be or were misread by the recipient
and could result in a fight, for example, then the animal who performed the actions that
could be misinterpreted might have to communicate to its partner that this action was
performed in the context of play and was not meant to be taken as an aggressive or
predatory move. On this view, bows would not occur randomly in play sequences; the play
atmosphere would be reinforced and maintained by performing bows immediately before
or after actions that could be misinterpreted. To the best of my knowledge these ideas
have not been analyzed empirically.

M. Bekoff, ‘Play Signals as Punctuation: The Structure of Social Play in Canids’. Behaviour. 132 5/6. Leiden: Brill, © 1995. Reproduced by permission of Brill.
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Methods

Films and written notes of 10 free-running owned adult domestic dogs, and four
infant domestic dogs (beagles, three to seven weeks old), four infant gray wolves
(three to seven weeks old), and four infant coyotes (three to seven weeks old) playing
in controlled same-pair staged encounters were analyzed (BEKOFF, 1974, 1977).
Infants were hand-reared from approximately 10 days of age and were all treated
similarly. They were housed alone but could see one another between observation
periods. Pairs were observed by me and the same co-observer (Suzanne KING) for
15 min per day (at the same time each day,

| h after feeding) from 21 to 50 days of age with a similarly reared littermate in a

1.5 m x 1.5 m four-walled arena, so observations were not independent. (Rearing
conditions, as long as they allow for regular social interactions of the kind permitted
here, do not seem to have any effect on the structure of play sequences in the
young of these species; Fox, 1971). Thirty-five discrete actions were catalogued and
coded. When films were used they were analyzed frame-by-frame. All play bouts
that were used in the present study had been initiated with a bow (solicited bouts) to
control for differences between bouts that begin with a bow and bouts that do not
(unsolicited bouts). Solicited play encounters tend to be longer in duration, contain a
greater number of individual acts or exchanges between the participants, and are less
stereotyped than unsolicited play encounters (unpublished data). Data were pooled
for all observation periods and analyzed using proportions tests (BRUNING & KINTZ,
1977, p. 222ff) which generates the z statistic. | used p < 0.05 (two-tailed test; Zcrit
> 1.96) to indicate significant differences between two proportions. The phrase “no
significant difference” or similar terms means that z _< 1.96 and p > 0.05.

Results

Of all bows observed in this study, the total percentages performed either
immediately before or immediately after bites accompanied by rapid side-to-side
shaking of the head were 74%, 79%, and 92% for the dogs, wolves, and coyotes,
respectively.

(1) What proportion of bites directed to the head, neck, or body of a play partner and
accompanied by rapid side-to-side shaking of the head are immediately preceded

or followed by a bow? Results are presented in Table 1. Cross-species comparisons
showed that the percentage of bites accompanied by rapid side-to-side shaking of
the head preceded immediately by a bow was not significantly different between

the dogs (there were no differences between the adult and infant dogs so data were
combined) and the wolves. However, for coyotes this measure was significantly
greater than for either the dogs or the wolves. For all groups, the percentage of bites
accompanied by rapid side-to-side shaking of the head and immediately followed by
bows was significantly greater than the percentage immediately preceded by bows.
There was no significant difference between the percentage of bites accompanied by
rapid side-to-side shaking of the head followed immediately by a bow between the
dogs and the wolves, however, for coyotes, a significantly greater percentage of bites
accompanied by rapid side-to-side shaking of the head was immediately followed by
bows when compared to the dogs and to the wolves. Within species, the difference
between the percentage of bites accompanied by rapid side-to-side shaking of the
head immediately preceded by a bow and immediately followed by a bow was largest
for the coyotes (z > 3.5, p < 0.001).

M. Bekoff, ‘Play Signals as Punctuation: The Structure of Social Play in Canids’. Behaviour. 132 5/6. Leiden: Brill, © 1995. Reproduced by permission of Bril.
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TABLE 1. The proportion of different behavior patterns that was immediately
preceded or immediately followed by bows in adult and infant dogs (N, number of
sequences, 649), infant wolves (N = 215), and infant coyotes (N = 292)
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BHSH = biting directed to the head, neck, or body of a play partner accompanied by
rapid side-to-side shaking of the head; B/NOHSH = biting in the absence of side-to-
side shaking of the head; MOUTHING = chewing or gentle biting without closing the
mouth tightly; SO = STANDING-OVER (see text). For each action, the differences in
percentages between numbers labeled with * or + are not statistically significantly
different (z 1.96, p > 0.05; see text); the numbers labeled with ** or ++ are statistically
significantly different from the numbers labeled with * or +, respectively (z > 1.96, p <
0.05). See text for discussion of within- and cross-species comparisons.

(2) What proportion of behavior patterns other than bites accompanied by rapid
side-to-side shaking of the head are immediately preceded or followed by a bow?
Temporal relationships between bows and eight behavior patterns were analyzed.
Only biting without rapid side-to-side shaking of the head, mouthing in the absence
of rapid side-to-side shaking of the head, and standing-over (one individual places
its forepaws on the shoulder or back of another animal and incompletely or fully
extends the forelegs) occurred in social play frequently enough (> 5% of the total
number of individual actions performed) to make useful comparisons (Table 1).
Within-species comparisons showed that dogs, wolves, and coyotes all performed
the same percentage of bows before biting without rapid side-to-side shaking of
the head, mouthing, and standing-over, and significantly higher percentages of
bows before bites accompanied by rapid side-to-side shaking of the head. Dogs
and wolves performed the same percentage of bows after biting without rapid
side-to-side shaking of the head, mouthing, and standing-over, and significantly
higher percentages of bows after bites accompanied by rapid side-to-side shaking
of the head. Coyotes performed the same percentage of bows after biting without
rapid side-to-side shaking of the head and mouthing, and a significantly higher
percentage of bows after standing-over than after mouthing. Coyotes also performed
a significantly higher percentage of bows after biting accompanied by rapid side-to-
side shaking of the head than after the other three behavior patterns (Table 1).
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Cross-species comparisons showed that there was no difference in the proportion
of biting without rapid side-to-side shaking of the head immediately preceded

or immediately followed by a bow between the dogs and wolves, however, a
significantly higher proportion of biting without rapid side-to-side shaking of

the head was immediately preceded or immediately followed by a bow in the
coyotes when compared to the dogs and the wolves. The percentage of mouthing
immediately preceded by bows did not differ significantly between the dogs,
wolves, or coyotes. Likewise, the percentage of mouthing followed immediately by
a bow did not differ significantly between the dogs, wolves, or coyotes, and was
not significantly different from the percentage of mouthing immediately preceded
by bows. There were no significant differences for the proportion of stand-overs
immediately preceded by a bow between the dogs, wolves, and coyotes, however,
the proportion of stand-overs immediately followed by a bow was significantly
higher (z > 3.5, p < 0.001 ) for the coyotes when compared to the dogs and the
wolves. For the coyotes, the proportion of stand-overs immediately followed by a
bow was significantly higher than the percentage immediately preceded by a bow.

(3) What percentage of bows in play sequences occur either before or after bites
accompanied by rapid side-to-side shaking of the head? There were no significant
differences for the proportion of bows occurring before biting accompanied by
rapid side-to-side shaking of the head between the dogs (43%), wolves (38%),

and coyotes (48%). There were also no significant differences for the proportion of
bows occurring after biting accompanied by rapid side-to-side shaking of the head
between the dogs (31%; total percentage of all bows performed either immediately
before or immediately after this action = 74) and the wolves (41 %; total percentage
of all bows performed either immediately before or immediately after this action =
79). However, a greater percentage of bows occurred after bites accompanied by
rapid side-to-side shaking of the head in the coyotes (44%; total percentage of all
bows performed either immediately before or immediately after this action = 92)
when compared to the dogs.

(4) What percentage of bows in play sequences occur either before or after
behavior patterns other than bites accompanied by rapid side-to-side shaking of
the head? For the three behavior patterns listed above that occurred at a high
enough frequency to be included in the present analysis, the total percentage of
bows that immediately preceded any of these acts was 6.6 (dogs), 8.2 (wolves),
and 3.4 (coyotes), while the total percentage of bows that immediately followed
any of these acts was 8.2 (dogs), 7.1 (wolves), and 2.3 (coyotes). There were no
significant differences for within-species comparisons for the total percentage of
bows that immediately preceded or immediately followed these behavior patterns.
However, the total proportion of bows that immediately preceded or immediately
followed these actions was significantly lower in the coyotes when compared to
the dogs or wolves. In light of the data presented in (3) this result is not unexpected
because coyotes perform a larger percentage of bows either immediately before or
immediately after bites accompanied by rapid side-to-side shaking of the head than
either the dogs or the wolves.
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a3 Discussion

I - Bows, the maintenance of social play, and species differences.

=— The present results, the nonrandom performance of bows during ongoing sequences

of social play, support the inference that bows might serve as a form of punctuation

that clarifies the meaning of other actions that follow or precede them. In addition to
sending the message “I want to play” when they are performed at the beginning of play,
bows performed in a different context, namely during social play, might also carry the
message “| want to play despite what | am going to do or just did - | still want to play”
when there might be a problem in the sharing of this information between the interacting
animals. The species differences that were found can be interpreted by what is known
about variations in the early social development of these canids (BEKOFF, 1974; See also
FEDDERSEN-PETERSEN, 1991). For example, infant coyotes are much more aggressive
and engage in significantly more rank-related dominance fights than either the infant (or
adult) dogs or the infant wolves who were studied. During the course of this study, no
consistent dominance relations were established in either the dogs or the wolves (see
also Fox, 1971; BEKOFF, 1974), and there were no large individual differences among the
play patterns that were analyzed in this study. Social play in coyotes typically is observed
only after dominance relationships have been established in paired interactions. Coyotes
appear to need to make a greater attempt to maintain a play atmosphere, and indeed,
they seem also to need to communicate their intentions to play before play begins more
clearly than do either dogs or wolves who have been studied (BEKOFF, 1975, 1977).
Indeed, one dominant female coyote pup was successful in initiating chase play with

her subordinate brother on only 1 of 40 (2.5%) occasions, her lone success occurring on
the only occasion in which she had signaled previously with a play bow (BEKOFF, 1975).
Furthermore, subordinate coyote infants are more solicitous and perform more play
signals later in play bouts (BEKOFF, 1975). These data suggest that bows are not non-
randomly repeated merely when individuals want to increase their range of movement

or stretch their muscles. However, because the head of the bowing individual is usually
below that of the recipient, bowing may place the individual in a non-threatening (self-
handicapping, see below) posture.

The present results, considered together, support the inference that signals such as the
bow can reinforce ongoing social play when it is possible that it could be disrupted due
to the aggressive, predatory, or sexual behavior of one of the interacting animals. The
comparative evidence presented here also supports the claim that in situations in which
it is more likely that play (or play-fighting) might spill over into real aggression (e.g. in
infant coyotes), there is a greater attempt to prevent this from occurring by performing
bows. Play in canids (and in other animals) requires a mutual sharing of the play mood
by the participants (BEKOFF, 1976). This sharing can be facilitated by the performance of
bows immediately before or immediately after an individual performs actions that can be
misinterpreted, especially biting accompanied by rapid side-to-side shaking of the head.
Standing-over, which usually is an assertion of dominance in infant coyotes (BEKOFF,
1974) but not in infant beagles or wolves of the same age was followed by a significantly
higher proportion of bows in coyotes when compared to dogs or to infant wolves.
Because bows embedded within play sequences were followed significantly more

by playing than by fighting after actions that could be misinterpreted were performed
(unpublished data), it does not seem likely that bows allow coyotes (or other canids) more
readily to engage in combat, rather than play, by increasing their range of movement (as
suggested by an unidentified reviewer), although this possibility can not presently be
ruled out in specific instances.
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How might information between sender and recipient be shared? It is possible
that the recipient shares the intentions (beliefs, desires) of the sender based

on the recipient’s own prior experiences of situations in which she performed
bows. In an important paper on human behavior that has yet to find its way into
comparative ethological circles, GOPNIK (1993, p. 275) has argued that “...
certain kinds of information that comes, literally, from inside ourselves is coded
in the same way as information that comes observing the behavior of others.
There is a fundamental cross-modal representational system that connects self
and other.” GOPNIK claims that others’ body movements are mapped onto one’s
own kinesthetic sensations, based on prior experience of the observer, and she
supports her claims with discussions of imitation in human newborns.

In addition to the use of signals such as bows, it is also possible that the greater
variability of play sequences when compared to sequences of agonistic behavior
(BEKOFF & BYERS, 1981) allows animals to use the more varied sequences of
play as a composite play signal that helps to maintain the play mood; not only
do bows have signal value but so also do play sequences (BEKOFF, 1977, 1995).
Self-handicapping (e.g. ALTMANN, 1962), occurring when a dominant individuals
allows itself to be dominated by a subordinate animal, also might be important in
maintaining on-going social play.

Bows as punctuation.

It is possible that bows in canids might be punctuational signals, as has been
suggested for tail-wagging in mallard ducks (Anas platyrhynchos). Tail- wagging
in these birds is performed before and after certain displays (HAILMAN &
DZELZKALNS, 1974; HAILMAN, 1977, p. 267 f and appears to clarify the
meaning of other signals. As with other signals that have been identified as
possibly being punctuational signals, bows occur relatively frequently and are of
relatively short duration (HAILMAN, 1977, p. 268).

While the search for possible functions of play remains a challenge for future
research (ALLEN & BEKOFF, 1994, 1995), it is clear that play does serve some
and perhaps different functions in most animals in which it has been observed
(BEKOFF & BYERS, 1981 ; FAGEN, 1981; CARO & ALAWI, 1985; BURGHARDT,
1988; BYERS & WALKER, in press). Social play does seem to be an important
activity, but one that is not engaged in for large amounts of time by individuals
who play (FAGEN, 1981; MARTIN & CARO, 1985; BEKOFF & BYERS, 1992).

One way for animals to insure that at least some play will occur when they want
to begin to play or after they have begun to play is to communicate messages
such as “what follows is play” or “this is still play”. Most animals in which play
has been observed appear to communicate their intentions to play or to maintain
ongoing play based on casual observations or anecdotes, although the data base
remains scanty. The present data suggest that stereotyped signals can be used
to maintain social play, and more comparative data are needed to determine how
widespread is this phenomenon.
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DESCRIPTIONS OF ACTIONS USED TO INITIATE SOCIAL PLAY

Bow (B): The soliciting animal crouches on its forelegs and elevates its hind-end (Fig.
1); from this position the animal is able to perform a wide range of other movements
such as leaping, dodging, and springing back-and-forth.

Exaggerated approach (EA): The soliciting animal approaches its prospective play-
mate in a “loose, bouncy” gait, at a speed greater than that observed during normal
walking; this has also been called a “play rush” and “gamboling” in the non-human
primate literature; during the approach, the shoulders and head are frequently moved
from side-to-side in an exaggerated fashion.

Approach /withdrawal (A/W): The soliciting animal approaches its prospective
playmate and then withdraws; withdrawal may involve stepping away slowly, or
running away for a few meters and then approaching (and withdrawing) once again;
it is not uncommon to observe the soliciting animal approach, stop, and then rock
back-and-forth in one spot, making intention movements of running away.

General movements (GM): These include movements of the head and eyes, such as
head-tossing and eye-rolling, and also body movements such as shoulder swaying;
stalking of the prospective playmate is also included-one animal slowly circles its
partner, and then slowly, stealthily approaches; the approach after a stalk may be
exaggerated, and may also involve rapid approach/withdrawals.

Face-pawing (FP): This action involves extension of one of the forelimbs toward the
face of the other animal (Fig. 2); it is not uncommon to observe rapid extension and
flexion of the forelimb when the animals are at a few meters from one another (in this
case the action is called a “paw intention”).

Leap-Leap (LL): This action involves two high-amplitude leaps in which the fore?
limbs are lifted off the ground, and hit the ground, simultaneously.

Barking (Bk): See below. We have also had the opportunity to observe some red
foxes (Vulpes vulpes) (Bekoff and Fox, personal observation). Some actions which
they perform to initiate social play, that are not observed in other Canidae include
high-leaping (Fig. 3), flattening out (the animal lies flat on the ground and moves its
head from side-to-side), and “high-stepping” with the hind-legs.

FIG. 1. A “bow” performed by the dog on the right. (After Bekoff 1972a, with kind
permission of the Quarterly Review of Biology.)

M. Bekoff, ‘Social Play and Play-soliciting by Infant Canids’. American Zoologist Vol. 14, No. 1, Oxford University Press, © 1974,
reproduced by permission of Oxford University Press.
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FIG. 2. Face-oriented pawing by the beagle on the right.

FIG. 3. High leaping during play soliciting by a red fox.

M. Bekoff, ‘Social Play and Play-soliciting by Infant Canids’. American Zoologist Vol. 14, No. 1, Oxford University Press, © 1974,
reproduced by permission of Oxford University Press.
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FIG. 8. This sequence of photos shows a play sequence between two 30-day old
beagles. The beagle on the right performs a bow (A) and his littermate approaches (B).
As she approaches he makes direct eye-contact and she turns her head away for a
brief moment (C). D, the female (on the left) rears and leaps off the ground; E, the male
responds by moving closer. A play bout consisting of wrestling, rolling, and inhibited
face-biting occurred (F).

M. Bekoff, ‘Social Play and Play-soliciting by Infant Canids’. American Zoologist Vol. 14, No. 1, Oxford University Press, © 1974,
reproduced by permission of Oxford University Press.
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Summary

Social play in the kaka (Nestor meridionalis), a New Zealand parrot, is described and contrasted
with that of its closest relative, the kea (Nestor notabilis), in one of the first comparative studies
of social play in closely related birds. Most play action patterns were clearly homologous in
these two species, though some contrasts in the form of specific play behaviors, such as kicking
or biting, could be attributed to morphological differences. Social play in kakas is briefer, more
predictable, and less sequentially diverse than that shown by keas. Kaka play also appears to

be restricted to fledglings and juveniles, while the behavior is more broadly distributed among
age groups in keas. Play initiation behaviors were relatively more frequent in kakas and more
tightly intercorrelated in occurrence. A primary grouping of action patterns in kakas consisted
of arboreal play, which was rare in keas. The most striking species difference was exhibited

in social object play, which is pervasive among keas, but which was not observed in kakas.
Although the two species are morphologically similar, they differ strikingly in several aspects
of their ecology and social behavior, including the duration of the association between juveniles
and adults, the degree of exploratory behavior, and the flexibility of their foraging strategies.
The observed species differences in play behavior are discussed in relation to the contrasting
life histories in the two species, suggesting that many features of social play may reflect
evolutionary responses to particular ontogenetic and ecological constraints.

Introduction

Although play has long been recognized in birds, it is not nearly as prevalent as it is in mammals
(reviews in Fagen, 1981; Ortega & Bekoff, 1987; Power, 2000). Play has been described in

only ten avian orders (Fagen, 1981; Skeate, 1985; Ortega & Bekoff, 1987), and in our review of
social play in birds (Diamond & Bond, 2003), we found only five avian orders in which there
was unambiguous evidence of social play. Three of these, the parrots, corvids and babblers,
showed evidence of such extensive social play as to be on a par with that of many groups of
mammals. Within these orders, social play has been most extensively studied in keas, ravens
(Corvus corax), Australasian magpies (Gymnorhina tibicen) and Arabian babblers (Turdoides
squamiceps) (reviewed in Diamond & Bond, 2003).

There is a well-established literature on the definition of play and the criteria by which it can

be distinguished from other forms of social behavior (e.g. Bekoff & Byers, 1981; Fagen, 1981;
Barber, 1991; Bekoff, 1995; Pellis & Pellis, 1996; Power, 2000; Burghardt, 2001; Spinka et
al.,2001). Social play involves at least two individuals that interact with and respond to each
other, it incorporates actions from a variety of contexts into labile temporal sequences, and the
actions are often repeated by mutual initiative (Bekoff, 1974; Ficken, 1977; Fagen, 1981). The
interactions in social play lack consummatory behaviors; thus, they are frequently not resolved,
but rather are repeated until the play partners are distracted by other stimuli (Lorenz, 1956).
Social play may include components that are facilitated, but facilitation alone does not constitute
sufficient evidence for social play (Diamond & Bond, 2003). Social play is characteristic of
juvenile animals, but its incidence among different developmental stages varies across species
and types of play (Bekoff, 1974; Fagen, 1981; Simmons & Mendelsohn, 1993; Diamond &
Bond, 1999; Power, 2000). In this study, we categorized behaviors as constituting social play if
they fell within the limits of the readily identified play categories described in Diamond & Bond
(2003): Play chasing, play fighting, play invitations, and social object play.

J. Diamond, A. Bond, ‘A Comparative Analysis of Social Play in Kaka (Nestor meridionalis) with Comparisions to Kea (Nestor notabilis)’.
Behaviour, Leiden © 2004, reproduced by permission of Brill.
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Age and sex can generally be determined at a distance in these parrots. Fledgling and juvenile kakas
are identifiable by a pale periophthalmic ring until they are nearly a year old, and as they age, their
eye rings gradually fade. Females appear to retain eye-rings longer than males (Moorhouse et al.,
1999). Keas are even more amenable to age categorization, displaying distinctive morphological
features for up to four years after fledging (Diamond & Bond, 1991). Adult females of both species
have conspicuously shorter bills than males and are significantly smaller, though sex differences are
less conspicuous and less reliable in younger birds (Bond et al., 1991; Moorhouse & Greene, 1995).

Method

In 2001 and 2003, we observed the behavior of kakas that aggregated at a sugarwater feeder
adjacent to a private residence in the village of Oban on Stewart Island. Below the feeder and
extending to each side was a cultivated flower garden that sloped down away from the lawn,
terminating in a thick growth of native forest, primarily tree fuchsia (Fuchsia excorticata), kamahi
(Weinmannia recemosa), and tree ferns (Dicksonia spp.). In addition to the sugar water, kakas

fed on both the flowers and fruits of the fuchsia and took nectar from the kamahi and most of the
flowers in the garden. This was a well-established resource, in that kakas had been making use of
the feeder during the spring months for at least ten years. The kaka population using the feeder was
unbanded, but we were able to reliably identify about twenty individuals on the basis of unique
patterns of erosion and fracture lines on their bills (Pepper, 1996). Several of these individually
identified birds appeared to be local residents, in that they visited the feeder several times each day.
One mated pair held territory in the tree ferns and tree fuchsia adjoining the feeder, giving song
and aggressively asserting their priority at the resource. Several other mated pairs of recognizable
individuals also made regular, but less frequent, use of the feeder, sometimes temporarily displacing
the primary residents. The feeder was visited by up to 20 kakas at a time in 2001 and up to 13 in
2003 during the early morning and again during late afternoon and early evening. Over the course
of 110 hours of observations at this site, we recorded 41 instances of social play among juvenile
and fledgling kakas on the lawn below the feeder, on the top of tree ferns, and in the nearby tree
fuchsia.

Observations of kaka play behavior were contrasted to a database of records of kea play that

we accumulated between 1988 and 1991 from a population at the Halpin Creek refuse dump,
adjacent to Arthur’s Pass National Park (Diamond & Bond, 1991, 1999; Bond & Diamond, 1992).
Additional observations of kea play were made during the spring of 2000 at a refuse dump near Fox
Glacier in Westlands National Park. From these studies, totaling over 450 hours of observation, we
obtained 21 instances of kea social play on open ground, on piles of rock scree, or among beech
trees surrounding the refuse dumps. Both settings offered numerous objects that could potentially
be incorporated into play. The garden on Stewart Island was littered with shells, small stones, sticks
of all sizes, and pieces of flowers. The refuse dump at Arthur’s Pass and Fox Glacier contained
many similar small objects, ranging from food containers and pieces of plastic to bones, stones,
sticks, and flowers.

Instances of play in both species were generally recorded on video (18 instances for kakas; 3

for keas), as time-event sequences on a computer-based event recorder (8 instances for keas), or
documented in detailed, written field notes (23 instances for kakas; 10 for keas). Each play instance
consisted of one or more bouts. A bout was defined as beginning with the first recognizable play
behavior, usually a play invitation, and terminating when the individuals separated, either when
there was a pause in the action long enough for the birds to begin to engage in other behaviors or as
a result of one of the play partners’ leaving the area. When a pair of birds terminated a play bout by
engaging in other behaviors for up to two minutes and then subsequently resumed social play, they
were recorded as beginning a new bout within the same play instance.

We constructed ethograms of the play repertoire of each species, and we recorded the time of day
and duration for each play bout, which we subsequently analyzed for species differences. To avoid
biased sampling, we used only the time of the first bout in each play instance in the analysis of time
of day.

J. Diamond, A. Bond, ‘A Comparative Analysis of Social Play in Kaka (Nestor meridionalis) with Comparisions to Kea (Nestor notabilis)’.
Behaviour, Leiden © 2004, reproduced by permission of Brill.
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Discussion

The social play of kakas on Stewart Island is as robust and interactive as that of keas, and many
of the action patterns appear to be homologous. Kakas and keas do, however, differ in the
structure and context of their play behavior. Kakas play in smaller groups, they play in shorter
bouts, and they are less likely than keas to play in the early morning. There were also striking
differences between the species in the relative frequency of particular action patterns and in the
correlational structure of play interactions. Ritualized play initiation behaviors, such as head
cocking or rolling over, were relatively more frequent in kakas and clustered in a tighter, more
coherent grouping. The other primary cluster of action patterns in kakas was dominated by
arboreal play, which was relatively uncommon in keas. Keas generally showed a less tightly
correlated behavior structure, with one cluster of intense, close-contact action patterns and

another, looser collection of larger-scale movements and play initiation behaviors. Actions
involving social object play collected in a third, virtually independent cluster for keas, but these
were not observed in kakas at all.

The size of the displayed play repertoire increased significantly with bout length in kakas,
something that was not observed in keas. Short bouts in kaka consist mainly of initiation
behaviors, with long bouts displaying a larger portion of the repertoire. Keas exhibit a
repertoire of behaviors that does not vary with bout length, suggesting greater variability in the
sequence of action patterns. The implication of the cluster results, as well as the analysis of the
relationship between repertoire size and bout duration, is that social play in kakas is in some
ways more predictable and less sequentially diverse than that shown by keas.

Other species differences in play behavior may be dictated in part by differences in
morphology. The frequency of bite attempts did not differ between the species. Kakas appeared
less likely to grasp their play partners with their bills, seldom locking bills or biting down on
legs or feathers. This may reflect a species difference in how hazardous a bite can be. Kakas
have a powerful, shearing bill that can break open the toughest nuts and bark. Keas tend to
grasp and twist or pry, rather than to crush or shear, and when they bite other keas, they do not
generally draw blood. The contrast between keas and kakas in the use of the bill during play
may, thus, be evolutionarily similar to the differences in aggressive behavior that Serpell (1982)
observed among species of lorikeets, in which the birds with the most formidable weaponry
were the least likely to use them in conspecific interactions.

Both species use their feet to push and kick at each other during fighting play, but keas are far
more likely to kick their partner from a standing position. Again, this may be a morphological
difference. Keas have much longer legs than kakas; the individual leg bones are 16-24% longer
in keas than in the South Island kaka subspecies (Holdaway & Worthy, 1993) presumably as

an adaptation to foraging on the ground. It may be that kakas cannot readily stand on a level
surface and kick forward. The absence in kakas of the mutual jumping and flapping that is a
dominant element of kea play may also be a consequence of the kaka’s primary adaptation to
arboreal movement. During this display, keas generally hold their bodies and heads almost
vertically while striking out with wings and feet, and it may not be possible for kakas to adopt
the same erect stance.

J. Diamond, A. Bond, ‘A Comparative Analysis of Social Play in Kaka (Nestor meridionalis) with Comparisions to Kea (Nestor notabilis)’.
Behaviour, Leiden © 2004, reproduced by permission of Brill.
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In kakas, social play appears to be restricted to fledglings and juveniles, while play
is much more broadly distributed among age groups in keas. Birds with a clearly

adult appearance were not observed to participate in kaka play interactions, though

we did see several instances of kakas that were morphologically adult unsuccessfully
attempting to solicit play from younger birds. In contrast, we have commonly observed
play between juvenile and subadult keas, and we recorded a number of instances of
social play between adult females and younger birds. Keas also exhibit a separate,
distinctive form of social play between adult or subadult males and females (‘toss’
play; Diamond & Bond, 1999), which may be part of the process of courtship and pair
formation. No such behavior was exhibited in our kaka population.

Kakas and keas do exhibit a variety of significant differences in the structure and
context of their social play, however. Kakas engage in play bouts that are shorter and
less variable than those in keas, they play only during a more limited developmental
period, and they do not display social object play. This suggests that ontogenetic and
ecological factors, such as differences in the length of association of juveniles with
adults, degree of exploratory behavior, or flexibility in foraging, may also influence the
structure of social play.

Two conspicuous differences in the biology of these species may have been influential
in determining the manifestation of their social play. First, young kakas remain in

the presence of adults for a much shorter period than do keas (6 months vs. 2 years),
and social play is commonly less extensive in species with more limited associations
between juveniles and adults (Pellis & Iwaniuk, 2000; Diamond & Bond, 2003). Our
observations provide some support for this interpretation, in that kaka play is less
structurally complex than that of keas, and individual bout lengths are shorter.

Secondly, kakas are more neophobic and far less flexible and exploratory in their
behavioral ecology than keas, and the occurrence of play behavior has often been linked
to exploratory behavior (Vandenberg, 1978; Hall, 1998; Power, 2000), innovation
(Fagan, 1982; Spinka et al., 2001), or ecological generality (Fagan, 1981; Ortega &
Bekoff, 1987). Although kakas do play socially, they do not engage in social object
play, and it is this behavior that may show the strongest relationship to foraging
flexibility. Social object play is relatively common among the larger Corvidae,
suggesting that it may be related to their reliance on exploration and neophilia in
foraging contexts, which is more characteristic of keas (Diamond & Bond, 2003).

J. Diamond, A. Bond, ‘A Comparative Analysis of Social Play in Kaka (Nestor meridionalis) with Comparisions to Kea (Nestor notabilis)’.
Behaviour, Leiden © 2004, reproduced by permission of Brill.
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J. Diamond, A. Bond, ‘Social Play in Kakapo (Stringops habrotilus) with Comparisons to Kea (Nestor notabilis) and Kaka (Nestor meridionalis)’.
Behaviour. 143 No. 11, Leiden: Brill © 2006, Reproduced by permission of Brill.
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Table 2. Percentage ol play bouls including one or more occurrences of the
ﬂpu‘l!lcd action patlern, based on samples of 114 bouts from kakapos, 55

from kakas and 28 from keas.

Behavionr Kk Kea Kiaka
Bite SR.TT b T NS GT2TMS
Hzad Cock - 1T 6f.E2
Wing I'lap 43480 H2. g =% B7.27 v
Tt st 1667 T143 3= RO ==
Hamg 158 I5T NS A6 A =
Hop 439 b T R &6 55 ™
Jumg 379 R2.14 == SH56 "
Hill Lock 47,37 1571 NS | R &=
Manipulaie 158 A A3 FF -

Rall Cwer 439 31 == 9 (1) =
Toss - 1.7 -

Chin Orver H1EK - -

Diashes indicate thad thee bebaviour was nol ehserved in the given species, Significance of
cifferences between kakapos and cocl of the other ivwo species wore wested with Fishe's
exacl s =¥ =p <001 *F =g < 005 NS = nol gignificant.

J. Diamond, A. Bond, ‘Social Play in Kakapo (Stringops habrotilus) with Comparisons to Kea (Nestor notabilis) and Kaka (Nestor meridionalis)’.
Behaviour. 143 No. 11, Leiden: Brill © 2006, Reproduced by permission of Brill.
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ABSTRACT

In this review, we present a new
conceptual framework for the study

of play behavior, a hitherto puzzling

array of seemingly purposeless and
unrelated behavioral elements that are
recognizable as play throughout the
mammalian lineage. Our major new
Sfunctional hypothesis is that play enables
animals to develop flexible kinematic and
emotional responses to unexpected events
in which they experience a sudden loss

of control. Specifically, we propose that
play functions to increase the versatility of
movements used to recover from sudden
shocks such as loss of balance and falling
over, and to enhance the ability of animals
to cope emotionally with unexpected
stressful situations.

To obtain this “training for the
unexpected,” we suggest that animals
actively seek and create unexpected
situations in play through self-
handicapping; that is, deliberately
relaxing control over their movements

or actively putting themselves into
disadvantageous positions and situations.

Thus, play is comprised of sequences in
which the players switch rapidly between
well-controlled movements similar to
those used in “serious” behavior and self-
handicapping movements that result in
temporary loss of control. We propose that
this playful switching between in-control
and out-of-control elements is cognitive&
demanding, setting phylogenetic and
ontogenetic constraints on play, and

is underlain by neuroendocrinological
responses that produce a complex
emotional state known as “having fun.
“Furthermore, we propose that play is
often prompted by relative& novel or
unpredictable stimuli, and is thus related
to, although distinct from, exploration.

We argue that our “training for the
unexpected” hypothesis can account for
some previous puzzling kinematic,
structural, motivational, emotional,
cognitive, social, ontogenetic, and
phylogenetic aspects of play. It may also
account for a diversity of individual
methods for coping with unexpected
misfortunes.

Teix “Trariws For The UvexrecTEn®
Hyromueses OF Pray

THE ADAFTIVE VALLUE OF PLAY

We hypothesize that a major ancesiral fiene
tinm of play is to rehearse behaviorl sequences
i which animalks lose full control over their
locosmsntion, |mu'i|jr.r1'.|.n.r.1:'ruim‘_|-'_-"'5-|}.a.lia.| il
atnel peoind Lo peggakn Lhese Facultes guickly. Ani-
mials learn how e improsise their behavior by
rhrl'ining conventional movemenis with a:}'piu
cil mavemenis o get themsebes back intooa
standard posion, Sequences that link highly
efficient species-typical motor patterns and
smndard body positions with anpical move-
mienis necessary for recovery from awiowand
poitions often oocwr in biologically signifi-
cant sinmtions, For example, when fleeing a
predator, an animal ries to e the most eff-
cient pattern af Sight, but may be disoriented
ar intermpled unpredicably by rapid changes
in visgl input, actions of the predator, or cok
listesns with otber berd members of manimale
obstacles; The ability of the antmial @ recover
rapidly using atypical movements could mean
the difference between life and deatl in a
predawor ansck. Similar nilshaps may acour
during inrraspecific interacgons and during
pursuit of prey. The opponent (or the prey)
adds significant unprediciability o the envi-
ronment Skilled movemenis often cannod be
t:l::lplel:rl cr Frrnpcrl:,r SETYLIET rer because of
interruption by the other animal

Eeesiclos ile lll.-'l.'l"]rl-pl'lll.'rﬁ of [OoomotoT ver-
satifity n unalﬁir.ip:.:l!_r.«l:l sitatioms, we hﬂ'll:l-rh-
esize 1thal animaks in '|'.|I.'|:r' bezmrny hiow eor deal
with the emotional aspect of being surprised
oar IrmFu-.-mﬁ'I:.-' deomienied or disabled. Loss
of controd in & serious situation, despite active
attempds to cope, will normally result in activa-
tion ol both sampathetco-adresiomedullany and
pitubian~adrenocomical systems  (von Hols
1088}, These systems prepare the animal for
immediate acfion, but can have long-term
coats; sspecially in ssppresed Immunooom-
pevence (Apanius 1998). In adverse social situ-
ations, emotional overreaction may lead 1o iin-
dise escalation of conflicew. In the presence of
a predator, emaotional overreaction leading io
airnbess panic will decrease ananimal's chance
of survival, In general, adaptive responses in
sericus sitnations depend upon the animal's
ability 1 avodd incapaciation vie negative
eintions. Wi propose that the experience of
“seli-induced” misluaps during play belps ani-
il Lo avodd emotbonal overreacton during
unexpecied stresaful slations.

M. Spinka, R.C. Newberry, M. Bekoff. ‘Mammalian Play: Training for the Unexpected’. The Quarterly Review of Biology, June 2001, Vol 76, No. 2,
Copyright © 2001 by the University of Chicago. All rights reserved. Reproduced with permission.
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The uliimare benefis, olmained from play
are probably bow, judging fromn the et that
play is dropped from the behavioml tme bod-
geLunder karsh conditions { Baldwin and Bal-
dwin 1074; Berger 1980 Barret &1 al, 1992).
However, it may be that individual differences
in petaining play doiting lwassh daes were besi-
eficiad during evoluton. All in all, play could
probmbly be comied among “oppormuniny be-
Tirviars” (o erm ooined by ¥Fraser anad Darncan
16 ); that is, these behasviors thay bring low
ultimnate bemelit ancd are therelose actuaned ar
meanenis when the cost -e'h:l'p-erfnrming them
abrogs toan even lower level

In short, we proposs thear plar. (1) results
in lncreased verssauliy of mosements used 1o
recover frim sucden “gravitational,® “kine-
maic,” oF "pmil'inn:l‘ shincks such as Im"rng
ground uncerbeod, Ellimg over, being kmocked
over, being pinned down, or being shaken vig-
arnisly; and (i enlanoes the alilin of anl-
miks to cope ematicnally with umespecied sit-
dativgs, These may include both “locmnooe”
sluocks an descrbed above, and “pevehologi-
cal” shocks such as sudldenly being faced with
frightening or dangerons slimuli, unespec-
ndk]. mmn’.ng A ErAnger, or EIPEl'i.IEﬂEiI.'IF a
sidden teveraal in domdiance,

BELF-HANINCATPING —SEERING AND
CEEATING THE UNEX PECTED IN PLAY

I play tias the hanetron of raining bor the
unexpected, then unforeseen siiuntions shoold
occur frequenty in play. We sagpest thal mram-
malsactively seck and cremie unexpocted sinm-
ticms in play. Specifically, we propose tha
meanemalian play ks asequential mixnire oft (a}
welloonirelled vigoroms |ooomodor move
ments similar i tose used in “secious” bela-
ior that loed heavily on fimess mais soch as
escipe from predators, intraspecllic agoaism,
ar hunting Giss or rl'.mgfml.u. preY: and {b)
movements durnng which posoeral conomol s
mmprm'r:imd.. ar the chance for random fhe-
s b bafliiende mdvemenl i mcseased so
that ihe animal & more likely to be knocked

off bakance, fall over, lose control of a play ob-
ject, or fail i counter the schiond of another
anliral.

Amimals can actively seck amd crepte anes-
pected events in play through selbhandicap-
pring; that is, deliberaely relaxing eonmrol over
their movernenis or actively patiing them-
sebves dnito disadvaneag eons positions and situ-
ations. For examjple, animaks may seli-band-
cap by moving in a way that is les than folly
atalde or efficiont, or by peforming olyoc ma-
ni|1|.||;|lu'nn while pn:lil.'inn:d im & wary mot heess
suited Par full edowred over the abject. They
ey also impair their sensory dod spabil o
entarlen thraugh highspeed angolar and -
tnfory mewements of the hesd, putbing thely
head ino umsual positions in relation o grae
ity o horizon, or teiatiag Wsckr body inan w-
visal way. By w:ln.g ph:r:liu.l prnperri.m. al the
tsviranren L s h as deep s snow, a slippery
:|lr.r|'_|r. ar g:niinhc.lllemurjllg waler, dndnals
can enlumee the grokbabibicy that they will be
thrown ofl balance isibo winasus] pusilimh.
They can aboincrease the profahility of expe-
riencing unespeecied evesis by playing with o
AT reladively nove] ervironmendd fesbures
or wmoay fesianes Lhat ape maning in onpre-
clictabée ways (e, die o wind}. In sodal in:
ternctions, aninab can sel-handscap by using
pm.i:inrﬂ. and movements that illq:hz.i'r thaeir
competitive ahillyyand enabile ihelr playmates
to gain the “attck™ posttion. For example,
they may inhilian the foroe of their bies and
pamhies, asd allow themseles o be pushed
iwerand chased, seenwhien they have the ahil-
ity b0 haro or dombnate & plavmate, They may
als pad chemsehes at a selffnduced disadyvan-
mge by playing with larger, sronger, or more
experienced play partners, or even witl aini-
miaks of 4 differentspecies. Because playis ondy
perlormed when s cost remain low, -
ever, there is an upper limit of unprediciabil-
1y ainid Inss of conenl akove which animaks will
weot play.

M. Spinka, R.C. Newberry, M. Bekoff. ‘Mammalian Play: Training for the Unexpected’. The Quarterly Review of Biology, June 2001, Vol 76, No. 2,
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THE EELATIONSHI HETWEEN
EXFLORATION ANIN FLAY

Expluratlon can be vewed asasenaims eoun-
terpart 0 phay. During o imidal eacousber
with g novel environmental feaiure, animals
first investigove H through “serious® explom-
o, ﬂumin:ing whether it 1s thnglgrrruu aml
whether 1 has any resoutce value o them, 1T
I_hl:-].'ﬁn.d the nowvel F:n.:.ll.reh:beniu.l.il.t'[}' (R[at)
threatening, play may follow, Throwgh their
plavful belavior the animals seem o sddress
thi qugtiun. “Whai il it really were danger-
onsF” Although exploraton & olien iempo-
ralty assocmated with play, it diffess from play
in three impor@nt aspecis. First, a Tumction
of exploration nay be i beam how o avold
getling inbe trouble (by pathering inkormae
tion}, whircas we propose ihar an bm et
aim oof play is bo lesrn B 6o get ot of roulsle
qmmugl} enhanced |mpl\miu1im1 skills). Sec-
ond, there i no deliberate seli-handicapping
in ruplm-.u.i-nn. Third, whereas ph.}' {5 assori-
ated with a relarively relaxed and secure siate;
exploration is more closely assockated with
Lear and pereeived danger, Ian animal lses
contral in play and s oo ouch diffieulo e
gﬁ.ining i, o the sinmmtion becomes d:mgrn
o, thie anineal shoald withore and reassess
the simuation through further e:-l:pluru.l'u:u:l.

HAVING FUN—THE DNDERLVING
EMECFTIEAN N PLAY
Accooreing tooner ly 2, ey ernables ari-
il o develop emocinnal fexibiliy by vehears
ing the Emotonal dspocyof being surprised o
emperarily disorientased or dissbied. Although
unexpected events tha accur in g dangerous
situmtion wouldl Beely magmity s in inesperi-
encerl animals, we suggest that fear s modn-
lated i play by the relasively safie consext in
which play nccwrs and the improbability tia
lewsieng conbrol will leve serious consequences,
In sddition, regaining control following an
nnespected challenge is likely (o e rewarding,
andl the poskive nawre of this experience may
b intensified by ihe rapind repetidon of -
control and ourofcontrol clements that oc-
cam in play. Thais, we Tivpothesize thar play is
r.rllm.inn:ll:r n:-du'ng ﬂpurh:.]u e rJ.1ri.IIinE'.
though nat imensely frighiening) and meward-
img, mayhe even fecourably, while ag the sme
el belng rafered, We sugggest thad this combi-
ninfion ef affective anrilnbes s ankgoe o play,
pr-nduring thie r\nmp'ln; ematiori] state thai
is relerved 1o as “having fun® in human fnlk
poychology. We propose that the three phe-
nomenological aspecos of this “having fun®
teeling are dircely rellected in the kinemaric,
strisctural, and motivational charsciers of play
Lebuavior, The escliemenl iy rvealed tn the
vigor amd speed of play movements and se-
rjuences, the pleasurable a.ipm:tirldm!.':utr.hat
animals aciively seck oul and work for oppor-
tunktes ts play, and e velasaion by the will-
inggaeess of anitnals (o selb-handicap inoplay ancd
pla}.' oaily when I:m.-lr.a.re refativredy safe or uwne
stressed, [Lomay also be thar play belwaar s
suppertid by @ unbgoe pagicm of seurobai-
logieal response in the i centers asioc
atiel with complex somatossnsation, mobor
patiern comtrod, :nmtimuhiq.'. anad e

M. Spinka, R.C. Newberry, M. Bekoff. ‘Mammalian Play: Training for the Unexpected’. The Quarterly Review of Biology, June 2001, Vol 76, No. 2,
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Society
Animals....

Historically, reatrmen for pain rellef has varied according fo the foctal s
af e ngferer. A rmilor rerdevcy 10 make arbirary disdncnons gfféching pain
retiefwas foend I an etfasgranhic snidy of arimal research Inboranres, The
sl ndserarion of pale-reteving deugs for aodmeedy (e loboratoriey difered from
stamdizrd pracice for fosmans and, perhaps, for companion arlmals, Alsiough
ariesthexie was wied roatinely for surgical procedicres, i adminlsfration wear
sumeiimes kaphazard, Analgexics, kowever, were rarely wied, Most
rexgarchers had nmer thought abowd dng analpesics amd oid aot consiger the
sualtfect warthy of serious amention, Scicnilns indervinwed for dhis sy agreed
readify tar animals are capatile of feeling paiw, bur suck asserions werd piied
try an overriding view of lab saieeely av creaneres enlming solely for the
purpares of researci. As g resalt, (0w e exceptional scleanist who was abls
b0 focus on aaytuny about the animal’'s subleciive experience that might lie
duililde the bowndiriey of the research pramcsl

As Manin Pemick sells it, "The Case of Me(Gonigle's Fool™ is a hoomar siory (Pemick.
L9835, pp. 3-8). On a sumamer day in {862 a Philadeiphis laborer named MceGonigle ook
a fall and fraciured his anklc. He weas nushed 1o a hospital, where doctors immadisichy
ampatsted the man's fool —withow aesstheris. This occurred 16 véars allér a public
demonstrition of ether anesthesia af the Mussachus=ls Genaral Hospital had shown an
astomished workd that surgery could be painless. The Pennsylvania Hospical, where
McGonigle was taken, had been among the 1251 of the major medical instirutions in te
United States 0 inroduce aresthetis drugs, bat even them siher had been in e for o
oo 10 yeurs, Crilordinm ol nitroas axide had been in peneral we for slmest a8 long
5 ether, and all wene inexpensive and readily avaikable i 1862, S0 why no inesthesia
for poor MoGonigle? (Wheo, incidentally, died of shock two days Iaster.)

The case was not an fsoloed incidenl For severnl decades alier ils discovery,
anesthesia was withheld in & laree proportEon of sargical operstions. According to
recoeds oneanbied by Permick and discussed in hig fascinaling susdy of 19Uh-cennery
airudes wward paln, about 32 perceni off all magor limb ampalationg perlformed at the
Peirsylvania Hospital from 1853 10 1862 wers done without ancsthesia, Pemick gives
i coenpanble fguse for smpualations done at Mew Yok Hospstal dusing the Fve years
fllorwing the inroduction of elher there (Pemick, 1985, po4h

T reasors fiog this drew upan a comples, idealogy of pain that attebated sensitivity
{0 pain selectively, scconding 1o sockal slanas (sex, race ar cthnic origin, age, educalion,
social class) and personal habiis (especially aloohod and dnap use) us well as the raum
of the surgical operaion. People considered mos sersitive 10 pain (and therefons the
mast Hkecly to receive ancsaliesio) were women, e educsed ard wealthy classes, whites
{except for recent immigrings), children and the elderdy, and people with no history of
alcobal ar drug stuse, Their social opposies — males, the uncducsied, the poor,
“savages" (meankng blacks ond Indiunsk, Irish and Cesman immigrants, young adubis,
ard aleohalics — were considened bewst Bkely 10 nesd anesthesla because of their relatve
insensitivity io pain, MoGonsge i penfecdy the moded for insersliiviry: the man was
an uneducated frish immigrant who hid been drinking when hie fell (Permck, 1985, pp.
4, T4R-167).

Dovwn at thee batvom of the: hicrarchy of sensidwity, along with the lower classes, was
the place of animals Silas Weir Machell, 19th-ceniury physician and pioneer in
newmlogy, wioles 1o ou pocess of Being civilized we have won, 1 saspect. intensified
capacity o suffer, The savage docs nog foel pain as we do; nor, as we examing he
descending scale o Tk, der animsls scem o hive the scuteness of pain-sense at which
wie have amived” (JAMA, 1967, p. 124).

M.T. Phillips, ‘Savages, Drunks, and Lab Animals: The Researcher’s Perception of Pain’. Society & Animals, Volume 1, Number 1, published New York City,
Copyright ©1993. Reproduced with permission.
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Society
A

This hicmrchicad view of Tife, o much s par of e 19%-Cenlurny el of colanislism,

coems differerces of skin caler =md class and culiuee (a0 spocies; te exGme cisc) 48
erdwiidgeshle chusms. Sudh a perspoctive did nal fomer mich empaby for e sullezing
ol o, s ihise pisode (roen the hisiory of anesthesia ilipsiraes, *“The descending scale
af lite" however. s & memphar from a by gene age. Alrendy in the Vicirien e {2 lime
of great humanilarian and agivivisedaonist movements), the soope ol empatly was
grvwing. Social hisioriams e remarked upon the dawning, o aboul this e, of &
distincily medemn sensilivaty (o the Teelings of & widenitgg circk: of others. By e im
al the century, secial gatien was no peger cosmidersd o nelevans considemilon in the
derishon b adminisier aresihetie drups, Today we woukd no moe condone operating oo
a Marhee Americnn wishaot anesthesta (or an Irish immigrmt, drunk or G tan we
wiradd candone callig him ar liss 5 tevupe.

I e wee o documeid e use of anesthesia in velsnnary segery over the pest
cenniry, we would probably frd & pasien simzr o Uil of e bess fornste clases of
humans. Arsmal serpecnd i te 19680 compary wem siow o adopi siplesd mesabesia,
in spim of & swong campalgn by de Brifdsh sxivivisemion movement o counter the
beliel tha simals were insensithes 0 pain (Pemice, 1983, p. 1T8). Anvivisschorsl
pressare prompied the British Asseciation far ihe Advancement of Stience io ptilish
puidelines in 1871 that canlained 4 sequirement Gor the wse of mesthics in
expemimenltion. B o siaky by Sewan Richeds (1980; 1987 suggesis that even the
authors of these guidefmes ofien did no follow them. John Scai Busden Sanderson,
vl o o O the sk of e TRTL guddelines, omiticd sy mention of mesthesa
in demcribing many expermens; in his Mandhook for the FPlpsiclogion Laboraiory
(17T Bickands® detabed analyss of the Hondbooi: eveals tha about 15 perceni of the
poscnially panful experancenes gd aot specily the use of any anesthedic.

Mevenheless, the use of anesihesis for all major sungery, bodi animal and B,
5 mavw monstine. This says semithing abau how sttitdes lave chanped, bui (i haedly
the end af the sinry, In 3 %yer staly of srimal esearch Eabarmioges in Mo York, |
found ihal she adminisralion o pain-relicvng drugs o animals wed o sclemific
experimens dilles considenbly from the andards o human paienis — and, 1
suspect, for pets In veseringsy hospials, In the emainder of this paper, 1 will present
soite eimpinical findings fram the stedy, and 1 will segpest 3 famework Jor
amdérsianding scientists” beliofs and praciives regasding pain in laboesary animals. As
will be seen, reseuchers gl o view lsb animals & somehew different froen olher
angnald, builonging 1 an ahogedher ditines caegory of being, Now, & I centanics past,
such nighd caspoazacion schemes can hee fir-reaching conseouences. Among those
corsequences are beliefy about the olber's pan, and mesisures tkin — or e ket —
[ s pelied,

Methods and Procedures

This neport i beered im a0 edwogrphic sudy of kibdepanes located 5 leo maeah
instisgions in the Pew Yok iy aren. At one off the ingiutiors (fermfier efmead o
& e Instiluie], panicipinis were seleged u<ing o radom sampling lechmique,
weightedl b asnaine sléquuie repreeniation of beltinacrss sod of those using speeies
other than mice and raa Al e ather, smaller, insdulion (herealfier meferred o as the
Univemsity}, every cligihle peseacher was selected. A mial of 27 sciemizs in 23
larmaries panicipmed i the stady, for an overall panicgaton rie of 7749 af those
SEecd

From Janusry, 1985 trough Moverber, 1987 | speil hundieds of hours observing
EEPETITEILS DL Fats, mice, hanssers, sonds, birds, mbbis, cats, monkeys, and figh | ook
nodes during these observations, from which | lster typed a dowiled account of cach
session Afier seveml weeks or months (or, I one case, yeash @ a given labarmocy, |
irgerviewed ihe Bb's sludy parGoipan, using & snenmed, open-ended imisndew uide.
Inierdows, which lisiod s twn hours, were ape mooaded and lser mescribed, In
sddhion, aach study panicipont flled ol o questionnaine stach prvided back prosand
inlomattion am such visiables & gender, age, maral seGs, pel owneship md
educaiioral backgraund. All Qs prpoaied below ae rom obeervalion noiss, Focrviow
Erans pis. ar hackpgrosnd questionnains,

M.T. Phillips, ‘Savages, Drunks, and Lab Animals: The Researcher’s Perception of Pain’. Society & Animals, Volume 1, Number 1, published New York City,
Copyright ©1993. Reproduced with permission.

195/ISSUE 4 / ANIMALS IN SCIENCE



SCIENCE/BIOLOGY TEXTS
SHORT WRITTEN TEXTS [JOURNALS)

M.T. Phillips, ‘Savages, Drunks, and Lab Animals: The Researcher’s Perception of Pain’. Society & Animals,
1/1, 61-77 (1993).

Society
il 2

Anesthesia in Anlmal Research

Lkl the passege of ihe [abomiory Ardmal Wellare Act (PL #5546 in (5966
expetimerien i s couery i (e rneo do whaever they waniod manimals i ihedr
labormoes. Bven afier 1966, reemchens were niol mcpsrad 10 ust incsthesia o gy
ailier pan-relicatig drps, s B Act wis primsirily imendsd o ensun: thie andmals
purchased by scieriific laborien s wen: mot siolon pets. The legisaion alsocshibished
smme maremnm Mandands for g homang cane ol snimals geniting cxperimemation.
H-uwnvu.Hmrmdmﬂrhﬂiﬂumlmddmﬂ{m.mitmr:w
fmm yegeaibion the mestment of animads “during acual neseach o expereniation.”
(Fur g sare detked discussion of e Arnsil Webfare Ao and releyen guddelines, ses
Priflips md Secheer, 1585, pp T30

Tie Al b been amended g tives: b 190, 1904, and 1985, The 1970
smendmems charged 25 rame i the Animal Wellae Ao (dropparsg “Labartin™),
enseniled coversge (0 2ok and cintuses and o many moes species, and insened @
povision requining the apprpriaie use of dnesthelic or moepaliding dnsgs, when such
usar weiruld b pioper @ e opinan of the smending weserinarian of sach meensh
facilitien” This was backed by a pegquirement {50l in lfac) than each meseprrh facility
covened Iy the A submis an annudl wpes (o the govemmon showing how mimy
mnimals of sach species 'wene used in sipeimenis dunng the previos year, how masy
of these animals recefved palnerefieving druge aoad how many animal wore wed @0
painful experimens withoul mociving any pain sliel. The mepon mua include an
explinngon ey innaes of B laner. Thess wenal repons aee public oo,
availahie by mequest under the Freedem of Infanzation Act | will noom e (his sshjea
presnily for o chose Took S0 e (e by Wi paniculss S Sxamined in
e gy,

The 1576 mncndmenis. were cancesmied with Eeas imclevam 1o (his discussicn
{Inierstsie wranspoeaiion of onimals and anima! fighling veniues), bl in 1985 the pax.
redief provisions were siengihencd semewhat, An explici peofdbition wirs plaoed on e
w0l paralytio drags withogt ancsibesia (onog a popralar peocedure in visiom ressanch),
anl mson: autharity was vesiad i the Biciliny s velerzanian o make decldlonz about pain
neliel. Tn sddition, the 19H5 emendments mquired tha o Instlistonsl Animal
Commimer be eaallichod o vacdh Dacilily o neview sdpedments thanmight invalve pain
anal iy enisure tha pescach meets all the sadands of B Acl, inchading these alher new
prmvisions: th the principal investigator cocsdder allemasives b paindul proced i
that animail pen 2nd diseess he misamiaed; and “the e wakdoidng of endgaliren
anesihesa, analgesiv orcutharasia when scientlically teoessary shall oeteme [pronky
1he necessary pencd of dme”

These fgaiaioes mercly codified moomerendain aleady esablished in the
anarnal weseach guadvlines of mimerous. proledcnal scimmahc soomelis, o well 5 e
puidetincs of e Maionil [rstivstes of Healil (MIHL Comiplinnée. wigh e NEH
guidetmes, fim pubdished in P, is mandaiony for reseanchers recenving MEH fmds —
il el meane the Magoniy of them (USDHHS, 1985} Meezorver, the MNUH guidelines
gt el wamm-Blondod animals used in reearch, thus llllng 3 gap lefl by the Animad
Wielfwe: Aci's eaglusion (umil reoenily) of mice, mis and binds [rem s coverage.

T camulative ellad of thise reputalions and guidelines is cansimining, despie the
Loapdiorke: thid aiones seieenists 0 withhold aneshesta when “sibeniHlcally necessuy,”
¥ clsacrvnd no ioesandes i wiltich sargery was periivened om unascsthietized animats, and
wilhinul exception messanchers w0 e ey wondd comider i wraoepanlle 1 dis 50,
Legal. palitical, and sechmizulfscientilic maank Gy using anesthesia anz overshelming,
quite gode foom the ethicl qualms @of many secerchers expesssed, They foamd the
comeduences of hreaking the lww and bringing dosmn ibe wrath of anémal advocaies.
They poiked oul i i is moes convenbent o opersie on aresheurad animids than oo
srugpling oren. In addition, sceimiss have ome o appeviaie e many wuyd @ which
pain and sirss con sber physialogicil fmetions s themeby affea the valality of
researeh resulis, The dincher, pertaps, i e s reputible sticitile joomals will no
publish resuls of painfal rescasch done an iminesgheitend animals. One sescandher wld
e frunicly ghai he s wanisd b0 curaize some menkeys withowl anestbesia for visin
experimonis, bl be vwos deemd by the knnwlede tei be could never el ihe work
pubdised.
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Society
a2

Hizwes e, nane of these rules of e gulaiions can prevens & resesioner o boooming

irtieniive or s in mersionng an wimal s hvel of ancatliesia during sumpery.
While pne labamiary | visied had an elabopns army of eguipment oo moneor the
physinlogicad state of e s end monkeys wdergoing surpery these, many sclendsns
wha workid with mis and mice relied on rething mee thes e mimal’s paneral
appeaanc. Unliks hasan opemlng sooms, animal latosodes bove o full-time
anestlesicligist siasling by whose sole respommdbikity i b adminisier and manitar the
ancsihefia. Somelime, during very long experimonts, anesfcdoed anomzs s even
feft alpne for hoer ol a time

O momidng wlien | anfved 2L @ reuriscino. [aborinry @ obseree Die nale of
ol cxperimiers om a cal taal had begun the day befons, [ feund the mvesagaion siging
areund glumby, They tud worked s shon DI e clock the nigh before, ey 10l me,
lemang. the Gl ancsnciiead w8 condaion ol drggs (wiedane ol surial)
alminisend cominuossy treugh o veim. Whis 8 geaduaie gulent genvod the nost
cating ab sbwoud Bel am, the cat wes dead, Theee is no neasin 1o suppose that the ol
ever gaincd consciowmes, e 1 1L had, lis open wourds would Boave cased inense
waffering, Leaving anestheiired nrnemals unaiendod thmugh the nigh wis sandend
prictice in this bboreory, and i appanenily #0 n ey Dol 1ate, when
expersmenis ofien List lor 3 hiours or innger, The oo is nesor i G pain (nor,
ceriainly, kil ihe animal presaiunclyd, b i s impladsble o believed i never happens,

It inother kaborroey, | wais prosem when o mn regaened conscacasnes durieg brain
sargery, The raw was one of 20 given hndn wmnsplaiis an one day by o team consising
ol ihe semioe invesipscs (maly parselpend, @ posdociard fellow, e Faclitys.
selerinaran, @ad an undergralusie sudenl The peocadun: wi fise the velerinsnen o
fmgedt each ma with anesthetic (chiompest, & commeroally availatle drug corsaining
peitcbarbiial mad chiprobydmig) atout 1) mises prior wesurgery, Then: an kecision
v Fde n B o o the ml's head, the siin drawe back, el 3 dill wsed 10 make 8
szl Bl i e skl brma this opening the researcher ingociind & titry amoent of material
2t bed been estmeied (roem the Brain of a @i (ous 2 fow hous carfier The incision way
Sen Cloeed wath sargical sieples and the rat wes plaged on d wasming pad w recover.
The whole pocedurn: ook zbout 2 minues,

Ky noics for the allemoin shaw thal @ 235 pm, fe posidacional feliow began
drilling i e skull of @ mal which smedisel v hegand squim and Spple, The rls
binal legs bepan strumblisg in o coonlinaied rening sowemenl, eventually nunming
fight o the small andbcanl bos being used = 4 makeshif eperating plifm. While
s ird qpuamers wene kanging over the edge of the platfovem, the mi"s hisad s sill heid
fEmly in place by et bas, pan of e sl devics that keeps the andmal s bead
ooy Bignod for predise plascient of the il The mecanher kejp on woding on
fhe: sk, payieg ni-allemsion o the mL's fase smnigghen. Aler aaverl minues of this,
ihe sl manaped t Kick pver the bos-plrelorm, makieg |t Impossitde for he reseascher
I v, Al Bl poinl. e asked the velerinarian formane: anesthesia, which e Taer
immednicly Fpected. The nescortlo dghiind Uie b, npusilionad Be rl en il and ai
once resumed drilling. The vt apsin aroggled uniil ke ol i body had slipped off the
box, The eesearcher ontinued drfling for shout M) seconds, then anee mon:
mpasilionel ihe mr By s me—i was D45, ©0 mingec sfer the ed's G
movemens=—Er bier dose ol anesthean had wken elfect, 2 the snimal become
quiet, ond remsired %0 (o the dursion of the surgeny. Dhing all this me, the seniar
inwesriganor, serid & pw Toey uway poitoeming on o operaon on anather et i
facrl bkt v B vk, Thie cilicers puaidl ik i, vither. They all s s though
nathing wrreual or oricwend was going o

1 askes] the seniar invesilgator about ihis inciden when | inierviewed him some
three munihs Laier, 1 elescribed whan |had seen, wd asked if fe ghaeght th ran ud bhees
iy pain. He replied thai *in dan e of siuation, 8 probably mon: unoosfon tian
wything e Bul tem he asked, deodeally, “li 0 wonswhile giving & general
mrestheiic in proven) the anbmad from feeling thier two surdes af pam tha woold be
frsenlied in surgesy and rish killing the mimal®™ He continued, explaining ol some
gty the statisiizal probability af aucidents dos o anesthetic cvenlose, (it al every 3
imdnals, be sadd, ore o two aee llkely s be moe nisitent b @ abieshes tun the
cahers. Bl "% pomem of de aimls (el e befoee you wani b iemiraie them, §i%s
becauie of miesthetic ™ 1 thisk thal in arder 1o eliminae gl pan,” be congluded, e
changes fre B o wolld be killing a lof moee srtmale™
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Society
Aﬂ ﬂlﬂg{i h This sciemtist did not soem very conwinced, hmsell, tha the vt el "mose

unCOme B any iy e That the questhon wis not reslly imponast fof fm. Mach
et brrperian wars Lhe possibility ol kesmp dada By inadwenendly ilimg animals wih
iney muich aneshesia. The misk is ot thal animals migh dic — they were all i be kil
ek o Paay Dater — Buil (hat iy i e die “Telione pou wasl 0 igminee thém ™ In
this peape, e scioniia hes sibaly coghed his inionest s dhe sucoess ol by ox perimeni
in e nobker parh off concem For e animad’s B

Analgesla in Anlmal Research

In spiee of these ks of inpees, thow s 1 wide onsersus among reseaches that
anchetios Sacald he wsed in pogp modh the same SRuanons @ [ur humens, @6 in
mrtian this ik uaially Slleved. AL oy e, msearchicn feve vissally no |atipsde in
idociding when w adminiser inesthetios. Analgesics - painkillers, such as apirn —
e s entiety Sffen mater, The uee of aredgesion in onimel resstichy, s praciice; o
ol it enry; b D4k almesal emnisedy o the disgrvtion ul e Snvesti gaoer, For Lis Tessii,
the: setwni g rson of g penios cen provide es withaa far mene smaiee indicaior of the
wirr ol vl pain i oulTering ol by acieadfic researchen: than can e ke of
aneahetic

Oy e face of i, the feder regpdations estaine the use of asalpesos no less than
snehelics, The Arinad Wellre Ax mindses e “aemal puin and disress fhe
migirinsd, inchding s seirinary fam wih the appopnale sse ol snevdetn,
anal e, inauitizing dngs; oreuhansa’ {1908, PL BS54 S 13 (30 Ay and thai
iy e whiich could s foEn 1o anamsls — () dot 2 docior of weiednary
medicine |bej cosselicd i the plansing of yoch procedurce. [il) Tor @ we of
e pilbaein, decdyencs, o waoalation™ | 1965, PL BS54 Sec 193 |3 (il The
B Glake'e i mome spocilic, N s “Posisengical cre should inciud: obsenving the
mnimal o spure nevent(l rrosery [om, amosilesis o sapery; admisdnesing
ey Meiik, ardpedis, el oy (ngh ssomdpaimd . 7 (LSDHES, W85, p 36

Al v ame routingdy grach to humen et foliowang sungery. and im o a
mumber of commeniaioe have made s of msiem Wesoemens” dependence m
pairkillen (e, Mich, B4 sec ok Pemick, 1585, pp 233280 In e dwmal
Inbornicries, bowever, anagesios were ranedy used 3 onc (wilh the possitie exncpiion
oo e amsi el woel it saleocsiecss) onessaiens s arvindationod e regelstis, bun railer
a (mome o lois) fegiimaic Ricrproistion ol the “appopriain =™ and "2 miind™
chares. Wheres the reguladings sere invanabiy inepemed i rquin: sneahess fo
arpery, ey wes i ool o reguire analgenic dnigs weder iy spoofic
condithons. Anslgesos were comdikered—whes tey weie consdeisl o al—o lea
mianer for indvw idual julgenens

It 21 bomoncs | visaed, Dnover sew en enalgesie miminsiconsd, athough vwo
pesstrclicn mpoicy meglir Snulgeiic e miokeyy were sk 1o D gven Tylenel
facctarmmophicn dller brath meptry in one lobomiary; and mis B had had Gmn
surgeny in aneiher lahminry were eooselly g Tobwin (perimocine. 5 poes
nennansRk analgesicl, = e

veterearie s mypodion, | was Tibbe 1.
ot presers hmmediausly aer | USSDH anaigesics by study paricipants
warprres ih diber biraiory, b M. oF

I 'have no réason m doubs s =

npom hhmm L]
(hrbrail [bad a
In & thind |sbnnncry, tho R LTS
snorimveiigeonokd meihafe | ion sgics srasi e
pivEl po-ogemlive fE an | oreopeni procsicaent
wpinn i itk waier Yall B B. Anidigaic wie 2
Ume” {He lwer mpdified this ahar mirgery roporisd
ot 0 ey g, when | S8 T Base
preseed, "noi msemabiv.") Eﬂ-’“"‘-’i“’“_ l
Movwever, this labomory chirt M:::"'_ Bk
hadl his pradnaie pudens ks dll 'ﬂﬂlmﬁh
the wargencs, ard Ihe seakesl | 6 s .
Byes i
Tmlm“':wm Sy e
mpat, ohearuel
me that ehe never diil i berauw = -

wpifin 18 eod sproprie foe e, | B Mo anaipees ua mpened 1§
11 e B Tigl tivas Al e ‘b"'ﬂﬂfméﬂw ¥y
are o oeelpewacs appopra for

v Nl a Tounk oo,
monkeys mosived no mialpeSos altor hoad mrpery @ the dime of my visis. bu ol
Eoicias usrvieued-hore saad @eir inenion o begin the usi ol opsaied for Lhis
PUMPISE So0n,

M.T. Phillips, ‘Savages, Drunks, and Lab Animals: The Researcher’s Perception of Pain’. Society & Animals, Volume 1, Number 1, published New York City,
Copyright ©1993. Reproduced with permission.

198 /ISSUE 4 / ANIMALS IN SCIENCE



SCIENCE/BIOLOGY TEXTS
SHORT WRITTEN TEXTS [JOURNALS)

M.T. Phillips, ‘Savages, Drunks, and Lab Animals: The Researcher’s Perception of Pain’. Society & Animals,
1/1, 61-77 (1993).

Society
.Aﬂfﬂ’iﬂfsw 1L shausd be noted that in five labomorics thers was really ne opportanity &
o P it | yfrimister sl gesies, ither bociuse the animals wens kitked whibe stll under surpical

ancsthesia of bocawse nothing that woeld nomadly be congdend painful was done o
them, This Eoweion, which sssusies thal the quesian ol whether ar ni o ademinisser
an analgesic & an applicable one, should be urdersiood w0 reler only 40 1l emaining
18 lubgeuindies. In mastaf the Lanier, majorsuryival surpery provided asisabon inwhich
one posalid resscnably wonder i a0 wilgesic might be sppropriue (see Table 10

The large majorily of msearchers inenviewsd for the present @udy who did neg
administer analgesics (Table |, Category E} appeassd] sumprised wihein [ asked about
them. Some arswened ps thoegh they thought | meant anesthetics; othens sabd the bes
bl ever gocurmed o emy; miany stsured mi thal thear animals @ not seem i nead
palnkiilers a few, Bke the gmdome sudent performing mt surpery, taophd nane was
awalable; and 8 sizabde propodson added thal, inany event, they woudd not wand
mntroduce the onjredictibile elfacis of a new wirable inlg their esennch esuls,

The [ollowing inerelkew cxcerpes are drawn from many that Russrse hese hemes

MTF: [0 the mis saffer much coming out of ancsthesta, alber the sangeny

Resegrcher: 'Well, [ can imaging they have & headacha,

AT Do Ay ever ot anaigesics?

Hesearchiers Um [pause] Mo, T dan’t thenk g0, OF coutse, they dre cenainly
anesihelized for surgery, Um [imils off)

MTP: 15 that sonsething vou've ever glven any thaugh !

Rezewrcher; T've never given il any theught, U'm not sem | would, anywiay, | glve
pravielan Tew drugs as possibile, even whenl 'min pain., . Thal sincky, o dwell
o that iggue, One could lwm down qll sans of dlleyways ol thoughl.

MTF: e here any paln moovenng from ihal surgery [rils fecdwesing [nam
eyinemnies]?

Researciver: | would imzpine thal alber aoy songeny tiere must be some pain, They
diria't Sewm b dnvw any discomivel They em as well, They deink as well, They
walk arourd as well as belor. But | can't ask (hem,

MTP: Do you ever use, ar e you ever considensd wsing, onalpesics?

Researcher: Mo, we don't usse thay

MTF: 15 ihore any paniular rewsoaT

Rezearcher: | think sirply becuuse il wisald ald anceher variahle io the esperiment.
Al becaosr you don't see the animal 0 any apganens discom oL

LLL

MTF; Da yiu gver give analpesics i mdents of monkeys, o eats when you work
with them?!

Reésearcher; Arasdhelcs.

MTF: Mo, analpesics, Painkillers. [pause| Things fke iy, Tylenol

Resemrcher: U [pause| Mool never have,_You would firg hawve ooask the
gucsteon, is the aspann ging o &llem any prengmena you're oeking m. Tn
oraber 4z investigate Wi, and what dess, ans] Bow (o . vou 'l e 40 do
an experitenl.. You'd have o add an exin oonind groupJE waubd jus
be adiling another varuble.

MTFP: Has this ever been @ sobject of discussion with anyhedy?

Reseqrcher; Mever: (chuckl=s) Bever mentionsd whether sndmals should ke
aspiirin of nol 10 youl give an animal an aspinn B cvarome its discomiat,
ihen whal abou slecping on & wire mesh floor? 1 medn, shouldn’t you Fave
sommee shavings for the srimed i sbaep on? 'Wokldn 't ihey be momr comionablz
i vou did that?., The goal of your research Bien betomes providing a
pleasan sumasleng o your ansmals,
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Society
Animals....

Ivbost meteapciios had never sought a veberinanian's advice on this subject, and the
last quoted above even seemed amused by the idea. Yet they had had very little tmining
in thig arca; and ofien admitied ignomnce sbout available drugs The only sceeniisg who
did consult a velerinarian — & endocrinologisn. who was worded ghow the poor
appeararice of her ras afler surgery — was advised (o sdmindsier 3 paimkiller, a practice
thr she 1okl me frad since become routing in her laborory (this was the labomony in
which | was told Talwin was given). In only two other liborltnes wen discusEons
about the isswe repored 1w have tiken place, und in both coses the decision was
subsoquently made 1o give analpesics. Elsewhere, the question was nol treated as worthy
of serigus discussion

Inaccuraie beliels wen sometimes given & meosons for nd considenng anslpesics,
For instance, a scentist wold me that he could nol give cais morphine-rolaxcd analaesics,
because “cals don't wierke morphing drugs.” Another tokd me that “Demen] drives
fesis] crxy; they go bananas if you give them Demeral.” In fact, 8 standard veterinary
aurmial reecommends Demmerol (the trade name fermepenidine. & marphine-like nomodic)
and other oplpids, such s buprenorphine, for cats (Flecknell, 1987). In another
laboratery, 8 newroscientist assured me that the nembutal anesthesia he used in monkey
surgery had an analgesic effect that kasted for “hall a day"” aller the animials regained
consciousness, On te contrary, the velermary mamsl siaes tha one of nombutal's
undesimble charactenisiics is i3 poor analgesic activily (Flecknell, 1987, p 35),
Fecovery from nembuial anesthesia (6 from other barbineries) i prolonged, causing
the animal 1o remaim grogiy for hours afleraands; tat effect may have led the rescancher
iy think, misiakenly, it rembutal & s an analpesic,
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Society
AT

1 do noe mean o wmply ke @l of the animali were in pain afier the surgical

OpETEaET 1 ofmepved or shat they sholy have been gven painkiliend. § am nol claEning

a privileged position En which o Judpes sech nemen, In fa, 1w smsed, e
some scientists sl gy wene, by how active and nocmal many of the simeak appeamd
i ey e rged Troim afestlvessia, {On s ol Band, daene wens wlso sn Sl Inoked
mezmble | Hovwever, ot the tme of niy feld work, tene was growing discesssion of s
isue i the samal saence and sekanery Reciumn, Eewhere 1 Rave doossenind a
sharp e in pubicanions onehis iof: beginning in ghe mid- 1500 (Phillips s Secheer,
1882, pr. S8-601, Expe s i e fiekd of animal pain wen: poinging oul (e pain may be
prescm incspiic of an andmal®s Yrormal™ appeanmee {Duekins 1950 and many were
g the war o Eruilpesics, capecially ailer sepery. Masrzils and papers wilh sdvise
o oppropeize drigs and doesapes [or vanoes species were readildy. ovailable (e,
Hesdch st Kem, TURS; Bhictell ¢t al, 1983, Soma, 155 Wiighs o al,, 1905), The
niw climaie of opiricn waes summed o9 in one pam specialisa’s comment that “one of
the: peychaloglea murdosites of thempoutls decison making s the shihbclding of
mulgesc dmgs, becrse the clinidan is mot absolngy certsin bl the sinal s
experiencing paine el twe same individusl will adindiisier saibicGes withoot
idlooamenting the presence of bacieral infection. Paim and sulfering constitule the only
situsttion i which T beliove @, iin doule, one should go alead and uear™ (Dands, 1983,
p. ETSL

This attitade towand analgesics can be founsd in af least two sets of imendiscplinary
wams mestah paidelioes davn up by organization with & bead speeniaim
(includicg veserinanars and paln speclaliss). One, adopied & a0 interodongd
eanfemnce oo animel neseaech beld under ée suspices of ke World Heahh Oegardrasion
anil UMESCD, suied han “Foswcpentive pain thould e peesemad of nelioved by
analpesics™ (CIOMS, 1983, VIHLL The ather i the New Yook Academy of Scences’
Frrerdiiplingsy Prisciples und Guidpliney o phe Dve of Anbnals i Research, Teding,
aned Edweation, which gmes tha X Postsungical dralpesia musi be provided sppeapriaie
for the Lypo af suigichl insevention” (NYAS. 1988, p. 5L

1 is sgguinst this hackgmund thel one oeed coreader the almeas? ot Inck of misven
in anireal pralgssia tha I Teund @mong recehcrs, The subject was besng reaied vwery
seripusly by spodaliss in vélermry medicne and pain, while msmrckes i the
Iaboemnnics mchuded inthis sudy wem iEoning ik The point beag mads ke icnol s
much iho anefgesics weve withhichl, bul thal &9 lew eeanchers even chnsilensd be
sultjeet woet (hinking aboul

USDA Data on Pain in Animal Experdmentation

Smtistics compéled by the Unbied Saies Depanmerns of Agncsdsune show Uil
nakarwiile, ik wpoel Sl the magiy of ressenth antmali ane st expasad 1o
paniul or desnessmg poceduns: the peroenlage of snimals in this cailegomy hes mnged
from uhool SER: 1 62% in rooom years. OF the oiliers, maf meetved “appraptice pain
el The perenisie of animuats reposed 10 have sy expenienced palmar dismess,
wilhoul any pain reliell rmages fmom gbout &% 16 8% cach year (so: Table 2 These
fipars are proyded by the animnl faciliies themssives, in the annisl stpons mentsneg
earlier thal am meguined weder T provisions of e Animal Wellane Ao

Conparadike daki For the Unbversity and the TIresinne sone e given in Table 3. T
years 1585 1987 nepresent the porind danng which my fiekd work wis camied out (mast
of i i 15655), Uiniversty scicesisg mponed a0 animals subveded o “poin or disoess
wiiboui sdminizrian of appropnisic aneshetic, malgesic, or tmnquilizer dngs™
{Cmegoey D) during all three yeam. Besranchers ar requird i aitach ceplanatians fod
all Categoey [ caet, the explasaions skachod 10 the Insuinme™s repofis far these yoars
reved thal nore of the oypeiments in Cacpory 13 wis perfamesd in any 1sborsosy
inctuded im this sady, We cim anly conchsde il ot one irmestigaior included in e
pesent Budy repamd gy Insterees of unmelicved pin Bor gy ol the experimenis
purformied durirgg this threo-year peiod. These expenments inddaded not ondy ey
iesrances. of major sirvival surpery (wish no post-operitve dnalgesics), bui als mice
irprected wilh cobm veram, L0500 iexs in wiich mas dicd (som Rarge dised ol @ omis
sbaranee, and caruers in mie md mus, Mo aneadeiics of analpesics wene adminisseed
i i o surpical smations,

M.T. Phillips, ‘Savages, Drunks, and Lab Animals: The Researcher’s Perception of Pain’. Society & Animals, Volume 1, Number 1, published New York City,
Copyright ©1993. Reproduced with permission.
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M.T. Phillips, ‘Savages, Drunks, and Lab Animals: The Researcher’s Perception of Pain’. Society & Animals,
1/1, 61-77 (1993).

A

MHH Siree the L5 dain reiioes only the schendsts' oum evalustions of inimal pain eed

. e i thesr meveanh, these Nipuns carmd be v i “prove’ Uisl ther 18 vy [kt
fueniil gagermenuuon AD tey show (s tha mesearchers repend very i painful
eaperimeniaiion. When the biomodical metearch establishment uses USDA. Sgoees
wicnbcally o mefoe complii ahoan amimal jais, & he Americin Modes
Auociadon tid in & resen whie geper, pne cuvd bag wonder I the suchin, se restiy
28 unsoplosticaled an ol thee The AMA paper pmugly sies, “The fae thir méa
epertmenls d0 ol eapose animals o poin was monfimed by a repon sseed by the
Depasmmer of Agriculure . " (AMA, B89, po 170 Ths gives tho impeesson t dhe
170N, condios independen eval ot wong sandsnlized ootena whichis far bom
e case.

s wan waly windondira iy soiendisls might 558 wimd @0 fan ihe Temes of the
areml reseseh conimsssy by eponing ey Cuegory O aremsle Assmd vighis
activish o eusly cliai Sopees of fase ppors wnder the Freedom of Informaoson
ADUjuist g 1 10— i target inctividunl reseerh fos T o Tastsament, Tress (s
ocbablty enderhe: seme dockioes o mpon wEmals B Ciegery B {no pain or disses)
rher than Caegrey I ond 50 pu ol andmads tha reeelved meshetics in Dategery ©
(i redicvesd by drapl, myardles: ol whiler oesdgoios bail boen widheld. Hosever,
e regearchens | pedied appeard oovinisl—and 1hey Slearly Toged ol By opening
ir laborsnics 0 me, 1 woeld alio Beome ooy inced—dsat nohing peinfil oo
dsinssing wass Qring oa.

Uyt ety respirshony pavemed o tha in thei r lshomiones. wremels were never
Tuim "1 Doree arumals . 1 saold nod S22l tun T'm o dokeg the mightn thisg il T wouk] di
TR I dmndls el s il baing dome (o Famas beings,” said one. 7 dicheleve in
POl csing pon 1 then,” skl edien, “We cenanly men' inflicing pein oa D
Sl aaid 4 el Ancdier wang, 1 il the kinds of copeamenia dhai | think
iboul jdoing ] w those thal are nol going 10 caese pain and sulfering 10 Be aaimal ™

Seienimls voukd dell me s thageowith sppase asmvciion because they defined
ain and sulering very mamewdy, Pan” mearnt the sone poin of SEEery 0N QONSCIGLUE
andmals, g almeed soibdg chee, Mioa Tell S thise Baimmare: ot pasions wens lullilked
whim #ey mlioved thal paln with mesthesla. Adloegh the VST, spomng Romm sl
i poin or gsires” and g Re infommason mEnslng Testhois, amilprdc o
tranguiizer drugs” no annul nepon for amy of hetf o dooes rescarch facilinkes i 1
examined ever incladed o coegory D expheetion of why anslpedes wene nal
adrmirgsierd, As we lave s, One onainly aon g hi) (his i bacime
arnlgesies alweys were mimedsenl.

Conclusions

The et | ahudiog wers Bl pancpants o e modem scisbilin.” Ther wen no
Liter-thy Camcsions woong, them who Claimsd hal sinad do me G2 pan The
mazgonty off tem bad pets ai home, with whom they seomed cepabic of empaihizing
STty HLL Lheir Peta weit il ol & wihom Dy imew by name, aod wisom Dy
winlkd mévar wC inan tepermml Lobomiony animals wene (ysedyi nomoles, de-
indvidugizal crmincs whode sl puipier in s was s oo scieniific
expenment Rasearhen oomanuily mde distinciions berwoen labanimalsand pois, o
e e T, and beiseen b and willd wkmiels oo the ober,

Although reszanchees dbwanys acknoladged tha abeluy of st o el pain, Uos
Enarwdodas semained n mharacion o mosy Scienmsts rarely ssw any pan orsafaring
im their Iz Thelr view of kb anisaly ds sistisbed] apgrgaie. overshadowod 2y
poroepion of an aibvichad awnedl's Fecliings & sy pven momcil. Ahd wieti | wert
beynad the |sser ol physical pain o ek shosl peychoiogical or emutional sallering,
many meanfers were 4 loe 10 e, Tvpical wal 856 commerd ol one
T TRC IR e, ity arsdodd] slaoisd okl e horeddo, ool minks s kel i bos meisd
capes; ansvernd with o palpebie lack of incnest =W can spoculsie. abowt thise things.
ol § Sk & poindss ™ Anolier sspondsd more anpatendy; *Oh, how would
wrivhod y knew e T e, svhed 7 How ol d swybod y knerw fen? Thene's adger
ol kg dnteojomariie shoul arphing. | pst, | wouldn'| even venise a geess.”

Tt ervape uid e dopk of ypederyise Dod thelr aouiomes in e Mh-ganhery
labomanny, bet ol becaise of aey simple Belbel thol e b enimad | ireonsidve o pein.
Labdraliry wadmaly o cae povtond and pescived  disliscder ¢ whioes
TR nd meianing bs orstissted by thedrrole o bearers of syest o dils Reseahers
belirsie theet all i mals are capatie of Feeling pain, tul whal shey metually sae when they
hok |y cemarmials i dscomilic olgeciive, nol ihe dnine s sebjective cependng, The
roeaihl s thad i rrddy ucuss i theom o oneiter whother i andmal is inpain, is seffenng
—ar wliotier |1 i fcfiing myihuy sall, oubiade Se loodanies of the psearh proseal,

M.T. Phillips, ‘Savages, Drunks, and Lab Animals: The Researcher’s Perception of Pain’. Society & Animals, Volume 1, Number 1, published New York City,
Copyright ©1993. Reproduced with permission.
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A. Bone, ‘Pain Factor: How much do animals suffer in this country in the name of science?’
New Zealand Listener, p. 34 (2002).

How miuch do animals suffer in this country in the name

of science? BY ALISTAIR BOME

whrmianing birw mush an andmad
wialbiey during vivswction 4 »
iricky buslness, diue mostly o
thesr inabilsty o cumplain The
Blimastry ol Agricaliven  amd

Fishenes [MAF) prowvides helpid lips
for all apwecien. Three hundos] horss
or domkeys were used in animal kesting
last yoor, three pormcent were eventu-
ally Killodl. Tn pealonged pain leorses
mchibit symploms fnm ", restlssnes
i chopapveamic

Whn 1wmr enllypan

v oalamd] vy ||||i|:||:|'I Figid
ing.” Cars (304 used, eighl
prrcaid Kilbod ) eharahd T ong, boslthy,
spciabisnd o humans and “...in soveens
may hiowl aod show demented
Iwetivloder withh despardly allpmjda o
rscape”, With bbb (2785 used, S0 par-
el killad) ™., séadie puadn may resuls in
b | s o™,

Brmarch organisotions sem1 reports
un RAF o v miasd ile im Ehadr
carn hive maflrred. MAF inmm provides
Elywrm wwith & guidice relerence docommi
5 R0 animed i, Examplo ol jeeeschires
# thet should bo mepored & “sovers

LY

eaffiring” incode “rmoovery from. emajor
winpeey wilkesd tho we of analgnsics,
markiad aocial of evvirienental  depe
rivotlon. the tnilbecton of severe diar
thuais, smmrm infstions [nuregais or
sevorn aggmssive bahavior®,  Actions
caaming “very smvare suffering” imedude
“rnsducting majd oy withaul thi
use of ararssthrsls whios animsés aro
immnchilised phoscally or with the
s of musschn refaxasts, shadirs of the
pooovery from thded degren boms o
merbins rminuddic injuces, chagion of
pevchoticdike bebavior or  sgunistic
Elensizms thal head f0 severs mjury or
daath”. David Bagwal, MAFS dEodics of
mnienal welfore, =says that i his moperi-
i inedihdms sEnd o oecr oi the pele
of cauitdom, pepiEting eperinienls as
e it than lesx smoere,

Last year 10 pefldts, 108 mis, 08
gulmen pigs and mor than 12,000 mice
pallare] “very sevumly” — e offical
iallmilbem is an act that ©... caisis Sl
or padn of a sy intensity for a bomg:
i o of o vy simovns lidinajiy feor
any dusmion”

Mice bewd Fa wapermomafing:
ey ee kndrisss i bekrts hamen skn.

T Malicewl Anbmel Bhice Advisory
Coinendtbos (MAEACL which  ailvisas
the Minisler of Apmcolure on amimal
Besbing, siys hal crar JEHN stximals
wre usod in resmarch expeziments i
2041, with 17,265 subjoctesd fn “seyvere™
vr “wary wevere sulforing”

flut whi s doingexactly whatso which
e dificult o know, Anbmal righs groaps
ary that the svebem g ol aalliciestly
transparent. Specific deails of simal
wed iy B cbtained ancher the CHTicial
Infrrmation Aot whane thee applies, b
24 prevent of apimal kesting Inst yoar was
comumansinl  werk, wlien  prosedens
ey ke commaerclally - smsiiee, MAF
dlso adwisss, "It wonld e accoplable o
wdthligdd i nases ol pursus invelvecd
in & protonal asd the specific location of
ke the maipaalion @ Eaking plseen®,
cluin b thiroats i “exirosisls.

Anyone wanling to work on lve and-
epala haw 8 gain appeovsl [rom o al
46 Animal Fibles Commiines (ARCs)]
Each ABD confaims threo Eddepoodensd
afibais, who Bava o dhitsemines thin
the pain omused Lo an animal i justifisd
lry the knmwlelge gained. Mombers can
sl pisteisen mnl wiloess ey pesi-
monts avy Hme they ward, Mo o
plaimds. bave aver boon mcrived froen
an AEL atwdad i condiodd al an expesi-
mant. Bayvel has fith in the system.
“Bqum perapla ane pol oonsnas] Uud the
ABUs are effertiyr. Hut Bom nur paing of
vimw, with the (hme miernal menbars.
Ibwire aim |}IHII|1 ol clincks and lalassm
b sy oomqlainis would ba atred. In
muny cames thoy pm weiphivg up novery

il deeksinn.”

Tho MAEAL hes a policy of "Reduo
Liem, Ruplsgannunt anil Feffnemend ™ [Ehy
thrse B's) toand ankmel besbing. This
mary ber a bit of 0 mdsnomer, Last yoar's
g ol 31858 anivsls o secaml only
b 324,595 in 2000 "Whit 1= driving
Lk bital ix the grranfum of authoresed,
eehically justifiod reearch,” says Bayvel,
thr noed for which may Auctuale with
such ihikngn m cothmsks of anionl dis-
misi=s @nil the oppoamnm of pew drogs
kit haave o bar fesstend

A iwakaltae Sroan e Austsalien aml
Mrw Eenland Couneil for the Care of And-
mals in Roserch aned Toeching {AMNPC-
CLART) e Ehat thi ooomsbeer of nlbesals
usisd will modt nocessndy fall. | seys Bl
thin sthical fmpantivn in tw apgilication
of the threa s i “the uss of the appm
prighe muember of animals o schieve
iesailirgghal pesialis, This may, or may nel,
invnlve: a deormss in animal numbeers.
Indieed, in cotnin cipmmsano, mor
animmals sy e nioddiel.” [ |

LISTENER ALVGLIET 34 2002

Alistair Bone, ‘Pain Factor: How much do animals suffer in this country in the name of science?’, page 34. Published 24 August, New Zealand Listener © 2002.
Reproduced with permission.
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J. Creamer, ‘Vivisection: “The blackest of all crimes”’. Resurgence. 27, 24-27 (2012).

AMIMALS: & MEW ETHICS ®m UNDERCURRENTS

Vivisection

“The blackest of all crimes”

- Gandhi

Arimial research is fundamentally flawed, outdated
and inhurmane, writes Jan Creamer

mod i Ersiling 10 Che seCUFily sfitamnd

ik T owalk silesgly wiih my cr_l'Je;Em-

teraaads. the it We prepars

CAMETE 4% wi freeel 1 the npper
flosas. My task 15 subls phocogsagy
inday Will we per i s nsed?

Fanl sop is the moneey-hokiing
foscitris, where differ=ii spctin dze caped
awle by wilde, sharieg thedr comenan
hell foo thelr ki daps an Rarth, They
sittaiil dl ket gl ol humans o bib gear
eniermg the maom

Wee move s the experimensal fooms,
aml  thers she [ Shes  lLesutifal,
l.111|.'"|g|.'n'|. bredalisisl.  Large  clrosilar
sl Cacisgs dre oemen i dndo her heald
wed she convuandy ek pandully ar the
sabs apound the implans The Liwely
Blisa, destigest] s end ber davs h||13
fteved 1w perform msks while plugged
Inro 3 compiier aennechad s her brain
Chawen for hur large, dexmos, haman
likee hands - she can frish aind pall levwers
Frooal i e gvasd or dodng as shit's todd

Uha ke oiber ode of che [ 0 Aligu
Poor Alice, eritamly 1_1r|;||||5_ ber cape,
ek off what 15 godag o surside of
her own hiesd. She 16 i her owir bell.
Alice anet Hisa are diffeeess apecses,
L r]'pq. Gl cniiwmuoaricats s ny
e ul wag Thene's ne solace hese

T aukee e F\h:.l.uﬁ:’.l.'.im amil v thai
Creir vy will Bss sl

Yivisacoon

Viviesrtion, e enlimg b of 8 live body bs alio proenally
demribed " amamal peiiiduies Or esperiments, Srery
vear in the UE sl 3 milliog esamals safTer and Jie In
upariinhly aml nnedcal experimens, tha's maghly e
abanial ewewy 10 decoeeds Wicklhwele, i |y mtamaneed B
over 100 miflm animals die i labarsisrie gach eis

Ammals are v so sesl all masmer of prodociy, for de
hivsetedd, the vac the gurden, [Dod coloureg, wdiives
and plarmaceiicdls. Anisal e dse the varduick o
paverienl argilor: use &0 pranaunce sometblog Twale’
Tor-himman use

Cimrerrly i UE dnirmal experiments ke plece in e
ﬂ'I'JIIIIII'l'.i'l.PrI.n'ﬂ'Ih'E:'I' wo-allnd ﬁmd-rrlm‘alnvinl".m]l“g
mfrTarian with rey e spphcation m mmd:

Begulagwy sabery sestinng 15 the other hupe secton, where
millicns ol animsds are force-Fed, indecrsd o coerced s
shule products (o e Tor s elfern Thae “adey’ e
alw frodcs cesn e mecker,  Amimal EX Tl
i lnile & wide range of work

* Caghriers implanied . under che sk ol peosaies, wha
werd laced i 4 chambler where they peceived r\egul]r
injmstinng o mimsc human idrig alniee The viviecices
commenoed; “Tie ||.'r||g|rrll'|- of nim dnman prinases
i am Emportans considersiiom, slkmmg for leog-meren
adies 10 B doadeted gnd repested- maasures dt'-lg“'!
i e emnpioyed A single wenoas catherer can be nedily
maintained foo oaer 4 yeds wnd aalijrle nnplang peemi
the wuilut o aell-ad mimistrarion experimes for sevend
pram in endividual subjeca”

* Bbdmbkeps whis wene geed b lesd the potespon el of
im ineemwinence drig; they saffered reoal prolapses a5
Ihetp werre Pestralingd in experismenial chais Cim this sbundy

Crecite i, s comstien 0 Da Hirkaoid die 1 e He

J. Creamer, ‘Vivisection: “The blackest of all crimes™. Resurgence, Issue 271 March/April © 2012. This article is reproduced courtesy of Resurgence magazine.
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J. Creamer, ‘Vivisection: “The blackest of all crimes”’. Resurgence. 27, 24-27 (2012).

e animiads were dowil by i iibe being pobed down Aldeugh we haman primses shane oeer 20% uf oo
their thendls, thes the presdon was poured’ disaly et with viaewt nd o s prisnanecernsing, i
wnn thear somacks, every day dar 51 weeks The lab desemniterares what o difference this imall parcencage can
rrpoirieil Uit st animaly womieed svery dime sy sk Mareoves whion dese anlmuls s snawhod fiom
werre b the wald, capsd, combned,
+ Mlombkeps whin vodndieed ol : mRapered, iesralned
ulivaied  Tepesislly,  Cine The suffering of non-human isgoctud wigh drogs, fire
amimal was w0 wrssid . fhat : : i : fed chemical, deliberaly
e o o1 vy e primates. with their intelligence, ol g

own finger. Cehees. posted emotions and farmily bonds, S T i
Raat hiws min e mouta.pyifomises all that 15 wrong with ey wile

mied %0 hite thn e ; 1
metal food h:mnf::thahd this cruel and secret world MCT.’:LT:'.FLLT:
sxwchew inim cheir maonthe or rexvaled i nnrelbahiliy af
drapged iheir teeth along the using ressies of chingpanzes
tair hark, The powennreni Boenoe dissifed this ez as experimeis [ b salicty, Suher liasy rrvenidy
likely 1o vasse ‘mederaie” pain and sl disorred crocial differssoe in ihe way tha genes are
& Theer micekes don sy mialadon siudy died ar wene expressed i the brain, aed jusn s mmpocaly the are
eushaiised dik o partialy cofapeed or o] s tmmeme-apsiam dilferenoe oo,
Thetw Giber anieali oollapsed. ol were nevived, Imthe 11K and eleewtiore, the e o gresrapes mbaborories
Hecropsesd pasmals were shows s have heckensd S Yorwtat huireseod] ot sy e ancl camenily o gnee apes
lunigs. This wus Binisiad & s ‘il preocedum dge veed i Bupope. The U5 §s oot coly major Wesiem
A mchmphic review oo animal modely of | chesiy s biodn i liere: grval dges remain in leleeaioriss, alifiongh in
conchadei “Mosi of the miret i the shidy of san 100! the LR Mational nenovees of Baahh annouocsd & was
liirean premaivs wed chesmy has been wiih respec endeg the heeeding of chini frr h oy
1 teelr responses. i high far des and g Creer 10,000 primeses [macsgues and marmoses. for
effeom,” amd “Torwgrite all this work, tere ae many exwmple) die i Burjsn libacrries eacl year, ood the
g incear amdersandivg of ko composiiim sl UK in o majgen wier. 18 18 exiimuied that 105 of primages
ety dloraps seoregnlaied, anil g vominoing sesd im B labs sl wame fromn the wild, and the deilss
for the develnpmeni of phanmsoasialy o el uipplying Eurapias liborucrie cegulssly vap Imm the
abesiry Accordingly, reduiibam n e use of animl weild 10 rvpdenish dheir bresding sock.
el while ethically destrable; will 1 be feasible The Tertiataonil Uniss Tor Conservating of Sabame
in e showt 1o eneiliusn 1o, sl orleed an expansiog (NICHY advises that o quarier of primae speces s
m iy wsing apsmal models 1 ericpad s ohe itwesdied wili ouisctin. Guonsssnoams s prismie
epidermic cominues and spreads peographicaliy” higmee rangrs make | emperase elfors s prevem poor aad
AlL ‘anionsdi: aiie terhibly it Whoisories, bt dhe hungry peopks from eadng soine qpeces 1o oldidon Vi

Weseri comiries demaed the right v faks pnmia e for
imoetesary and nnrdlshie sipenmen

Whisthes wikd-cauphi ar capipve—beed, the masorsy o
maskrys wsisd 0 Burope are lnposice from Chara, die
Philijsimes, Vieinam, Bebaneia, Magmits, ‘,ﬂr:,'.ql lErasd

sallering of nos-amin primaees, with their ligh
||||.:~lIJ|,-r.m=. el il |l.|1!l|'|r botaeds, apascirnisis all
that 7 wromg with this croed and seoe word

The primates and Ginyana. They endune kg apdunus joiimeeys, dolaed
All primare spechis and imgelligent, good st problem and mrapiped i il beos Thy cpioemalgue inacsgme
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Z.M. Lyon, ‘Human skin to replace animal tests’. New Scientist, 195/2614, 14 (2007).
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K. Chug, ‘Animal death toll ends cloning trials’. The Dominion Post, (2011).

DOMINION

POST

Animal death toll ends cloning trials the same death rates as cloning.
Unacceptable death rates of laboratory However, at only four months into the

animals have forced AgResearch to end its research, it was difficult to say how successful
cloning trials. the trials would be. “There is a step that is very

similar [to cloning], so the losses are similar
in the first generation of transgenic animals.
However, once the animal reproduces it does
that the same as any other animal.”

But the science agency says it will continue
to create more genetically engineered animals
using new research methods.

The state research organisation has issued
reports into trials conducted at its Ruakura
centre that detail chronic arthritis, pneumonia,
lameness and blood poisoning among the
causes of cattle, sheep and goat deaths.

Last year, two out of 12 kids that were
delivered at term in a trial to develop
transgenic goats died at birth. One suffered
from chronic arthritis in its front legs.

Four other animals died or were euthanised in

The reports, made available to The Dominion . -
another trial to produce transgenic cattle.

Post under the Official Information Act, refer to
trials including those carried out on genetically ~SAFE campaign director Hans Kriek said he

engineered animals being developed to did not believe New Zealand had seen the end
produce a kind of super milk, as well as of cloning research.

animals being cloned. “While the cloning has been halted for now, it
Other trials where deaths occurred included just takes another company to ask for more
those looking for resistance to eczema research.”

in sheep, exploring feeding motivation in
pregnant sheep, and collecting tissue from
genetically modified embryos.

Genetic engineering trials would also cause
unnecessary suffering to animals, but would
continue to be conducted in attempts to make
Applied biotechnologies general manager money, he said.

Jimmy Suttie said that after 13 years of
studying how to prevent abnormalities forming
in cloned animals, AgResearch had ended its
cloning research.

“It’s absolutely not going to be different. There
will be a different set of circumstances, but
there will be problems.”

o ) However Dr Suttie said AgResearch’s work
“The decision was made, enough is enough.” would result in benefits to New Zealand.
Only about 10 per cent of cloned animals
survived through the trials, with the main
problems being spontaneous abortions and
hydrops — where a cow’s uterus filled up with
water, leading to the mother being euthanised ~ AgResearch is developing transgenic cattle,
as well. goats and sheep to produce proteins that

cannot be readily produced in any other
way - the trials include creating animals that
will produce proteins with pharmaceutical
benefits.

“We’re trying out new technologies, and new
opportunities to add value to our primary
products going forward.”

Animal Ethics Committee reports from
Ruakura show that 16 foetuses or calves from
mid gestation onwards either spontaneously

aborted or died in the neonatal period last
year. One goal was to produce a drug like

Herceptin, but one that was more cost-
effective and readily available. “There’s very
definitely a human benefit associated with this
kind of research.”

Another 10 foetuses or calves were
euthanised, as were 14 cows during last year’s
cloning trials.

Although cloning trials would no longer be
conducted, AgResearch would continue

to develop transgenic cattle, sheep and
goats. Dr Suttie said new technology using
embyronic stem cells was unlikely to cause

The work was being done ultimately for

the benefit of humans, but Dr Suttie said
scientists took animal welfare standards and
ethical issues very seriously.

K, Chug, ‘Animal death toll ends cloning trials’. The Dominion Post. 21 February © Fairfax NZ 2011. Reproduced with permission.
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S. Callins, ‘Animal experiments jump 21pc says ethics group’. New Zealand Herald, 16 July. © 2004. Used by permission
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E. Gibson, ‘GM Mutant cows die in trial’. New Zealand Herald, A1-2 (2010).

Mutant cows
die in tral

Calves’ ovaries as big as tennis balls — scientists’
human gene experiment goes dramatically wrong

BY ELOISE QIBS0ON
ENVIROKRMENT REPORTER

Fenetically modified cows were borm with
ovaries that grew so large they causaed
rFupditres and killed the noumals.

Tiee tnurgled experimend Ferppened daring
a sy by Aghessarch scientists at Runkur,
Hamdlton, o fsd homan fectility teatments
thremgh Gl cows” milk.

AnRessareh b= stodving tlssue reon ane of
thres digd calves fo ey bo A out what mads
the ovaries oW up b e sloe of ermis balle
rather tham the nsnal thanabiil-<iu.

Dtalie of the deaths — In velerinarcy
reports rebsased 4o the iFekend Feald undar
the Offictal Informntiog Act — have relgniied
detute cver the ethics of G mrial= on animals,

Aghesearch’s applicd technologies group
muruger, Or Jimnay Sustin, said he did not see
1l denths 2= 0 “hig deal”, and they wers part
of the lisaring process for schémists,

Bul GE-Fres MNE spokesman Jon Carsqiet
gadd details of the call tris] showed the animal
wellsre coifmitiee overseeing ApMesenichs
work was “miles away Irom the ethis ond
values of the oo,

Tha calves died last yesar, aped skt mondhs.
Theny wore foneed whets Fuman genetie code
indected mio & cow el was adkdisd 1o an epp
fram a cow's ovary and puf Ino & cow’s
o

Tha scimntists hoped that the penetlc o,
0 hsupam folficle stimulating hormene (FSH),
wiilid emable the cows thag were posdaced 8
produce milk contninimg compounds that
coulk] be v as a humam fertilisy treatmant.

Uhder permits esusd by the Environmen-
tal Misk Management Authority last month,
ApRiserrh qin pat haman genes men gnats,
sheépp and cows for 30 Years to seo (f the
anfmals produce buman proteine o thoir
milk.

The proteins ooull] eventimlbs be ased B
el fiantan disorders,

AMHGM gruige said the cost to ansmnal
weollare \was too hlgh, clling cises of aiorted
el chdrmed fedvaes, difimed culves and
respiragory comidiikons Smor anlmals beed &t
Raakum,

B Their ovaries grew 50 large thay
caused ruptures,

# Calves grew faster than their clone
sister, wha did not have the gene,

B The cows had noticeably bigger
abdomens and thicker necks,

W One easily grew short of braath,

The Cificinl InSoration At docwsesis
show o Minisiry of Agricaliure and Fooestey
(MAF) irvestigbion found - deformithes - and
respimtury problems aowmg animals ai the
facillty — sonwthing AgResearch had heen
apent Fhoid - but sxid that was »n foresenshls
byt al The projece.

Crperall, the nvestipator Enirel cows weme
beriter caved fior bw vets st Ruakem than they
wrkk] be oy @ seandend dsiry Garm

Selemiisls noticed that e culnes caamying
the FSH gete grew moee quitkly than fheir
chome sisger, which dil nol have the g

The F3H ealves lad Bieeer abdomens amd
thickee necks bt sesfmed offerwise healthy,
mpart rom one thatl eastly grew short of
tweath, sakl a vet's mgwat.

T Surtle sakl the abinormalities were
reparied fo the apimal ethics eommitles,
which tald the comapamy po mosibar He calves.
W Continued on AZ

b

E. Gibson, ‘GM Mutant cows die in trial’. New Zealand Herald. 1 May. © 2010. Used by permission of APN NZ.
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E. Gibson, ‘GM Mutant cows die in trial’. New Zealand Herald, A1-2 (2010).

Mutant cows die when
GM trial goes wrong

B Continued from Al

Tests five months later found three of
the four calves had abnormally larpe
ovaries,

When the calves were six months
old, one died suddenly of a haemor-
rhage to her uterine artery, probably
because of stretching and distortion
canzed by her deformed ovaries.

Five days later, a second calf died,
after her ovary became twisted and
separated from her uterus.

The third calf with over-sized
ovaries was killed the same day so
scientists could study her tissue,

Dir Suttie said the root of the trouble
was that the human FSH genes had
affected the whole calf and not the
mammary glands only, as was
intended — a problem that did not
show up in trials on mice.

“This was not intended to happen. |
But, bluntly, this is what research is all
about,”

Emails between AgResearch and
MAF reveal Agriculture Minister
David Carter sought more information
about animal welfare when he learned
of the calves deaths last year. :

He said vesterday that he was safis-
fied with AgResearch’s response.

E. Gibson, ‘GM Mutant cows die in trial’. New Zealand Herald. 1 May. © 2010. Used by permission of APN NZ.
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NZPA. ‘Animal testing body seeks rigid record keeping’. New Zealand Herald. (2003).

Animal testing
body seeks rigid

record keeping

VIVISECTION: Ethics committee wants to
control humane deaths for research

Animals killed bumanely for research,
testing nnd teaching are being
ecladodd froms flgares kepl by sdvisers
on ik ehibes ol viviseetlon,

The Amimal Wellare Ack Laod
excludes such deaths frome k= forsmal
definition of “manimilation™, an e
mverseen by the Matiomal Anbmal Eth-
ies Advisory Committee,

i the commmdttee aald yesterday i
i anninl thurt b e arcl
ok et e 200 i had meconmmeniel
b Apriculivre Mmister Jim Sution
that the slavehier of apimals for
pesearrh. testing or teaching shoulid be
deflned as “manipulation™ of the
atiiEials

“The midnister declinesd o ek an
ameridivent al that 1imes bat indsento]
a willlngress {o recansider the madter
Il the kEsuae confinved to generate
vaitcein afier the act had heen m fres
for 4 periodl™ the commities snxd in fis
oot [or XA

It =il Gt slill believisd such dusiths
shoild require specific cthical
appivval, and Be biclwded in feaves
&l on andmes] marpukadbon,

“MAEAC expecis o maks o formal
pecmimetsdation s tha niinistsr on
fhis meites,” 14 said

The: commities siil tere was a 17
por cent Arop i the namber of e ani-
E'lﬂ]ﬁ_“‘-'l?‘l.! Fmr resespeh, 1esling or
tenching kst year fmm 218,503 o 3001
o 368, Ther latest Nges etubad
476 unbor mammals and 2484 birds”

1.!Il‘;'ﬂl.ﬂ.'d'l vear's fipares alen showed 8
deap of over 90 per cont in the number
af animals being ussd by the Govern-
menl sector, which in 200 reposrtied
nigher mimbers due to large pesbicide
iriale” =akl & committes member,
MAF rnimal welfars divectn® David
Bayvel

Thie madi animals used wers catile,
sheap. mlee and fsh, amd the two
biggast drops In lerms of animal
perTOnages “WEILEH&UHEMHSIL

b Bagvanl sakil mice were =4l the
mosl commemnly nesd animals for
resepreh and product fesiing

Thers was an neroass ln U nas-
Bers of marine mammels, mopelies and
a oless of motluses enlled cophialopods

which inchides octopeses, sguids
aml cuttlefish — and crustaceans,
melieling crayfisl, vsesd for besic bio
logiical researth

Basi: biodogical seemrch wes the
main reasol Dor ankmal wse during

Sourox

i Cehica .

202, wikch intrssed by 18 peroendn
polnis 1o 5 per cenl of animals u:m?
Othet categorbes of réssarch inclsded
malieal (115 par centh beaching (10 par
centh, cotnmerelad work (00 per cent]
arl vesnrinary (LG per cent), -

Mist (TH ﬂuar cenly amimaks wsed
wxparimnend [itle (436 por cent} or 1%
(34.7 per cend) sufloring on the Jowest
v mangzs of a flve-podot sevarity scala

Buf 4.5 por cont exgerienced “vary
svere suffering” in mandpulations
which G.lmlﬂ. SEVErT Siress or pain for
a fong dirntion or pain of wery severe
Inbensity.

L'Iul]:.' L1 1:-u|:|l. experienoced

Moarly o per cept Of andmals nss]
were "ormaal” and ondy 06 per cent
wern genwlically engireersd, with the
actual nanber dropplng Deus 155 n
AW R 150 Bt wear — the loweal fnim-
Thar of transgenio alimals in i !.%?i

NZPA. ‘Animal testing body seeks rigid record keeping’. New Zealand Herald. 24 July © 2003. Used by permission of APN NZ.

213 /1SSUE 4 / ANIMALS IN SCIENCE




SCIENCE/BIOLOGY TEXTS
SHORT WRITTEN TEXTS (NEWSPAPERS)

C. Woulfe, ‘Headless chickens put to the test’. Sunday Star Times. A5 (2008).

SUNDAY STAR*TIMES

WNW. sstllve.co.nk

Headless chickens put to the test

RESEARCH SCIENTISTS at Massey
University are using scissors to decapitate
young chicks in an experiment to test
whether the euthanasia method is humane.

The chicks are under general anaesthesia so
they do not actually feel anything — instead the
scientists use electrodes to measure electrical
pain signals to their brains.

The world-first study is to confirm that chicks
used for research are treated as humanely as
possible.

Professor David Mellor, co-director of the
university’s Animal Welfare Science and
Bioethics Centre, says the chicks are a few
weeks old when they are anaesthetized and

tiny needle electrodes are slid into their scalps.

Mellor emphasises that the birds are already
unconscious and the decapitation takes less
than a second. Any electrical signals for what
the scientists call ‘noxious sensory inputs’
show up in the chick’s brains which tells the
scientists how painless and quick the method
would be for unaaesthetised chicks.

At the moment decapitation is widely
considered humane, but not used
commercially. It is mostly used when
researchers need to study an animal’s brain
after its death when drugs would complicate
the research.

Mellor says all the scientific evidence from
other studies suggests decapitation is
humane: “[it] is thought to stretch the brain
stem then you immediately go unconscious”.

This study is “an opportunity to double check
... We're just having a look because if it is
[humane], that’s good to have confirmation.

If it isn’t we need to know so that we can
change practices.”

The study is expected to continue for about
ayear.

Massey'’s ethics committee has approved
the study and scientists follow strict ethical
guidelines. No industry funding is involved.

Four or five birds have been decapitated so
far, Mellor says. This will continue until they
have conclusive results — “you can start with
three or four, and review the results, and
then you can go and do another two or three
... you can stop when you have enough ...
Researchers do the very best they can to
minimise the harm they do”.

Hans Kriek, from animal rights group SAFE,
says the group is against any animal testing,
but because anaesthetics are used in this
study it is on the “lower level” of those SAFE is
concerned about.

Consumer awareness about the treatment of
chickens is running high after celebrity chef
Jamie Oliver gassed a cage of chicks to death
for his show Jamie’s Fow! Dinners which
screened in New Zealand last month.

Later in the Massey study some chicks will be
euthanased in this way. Mellor says they want
to reevaluate this method too, because of
concern that high concentrations of CO, could
irritate the mucous membranes of the chicks
before they lose consciousness.

The euthanasia research is part of a larger
study investigating when chicks become
conscious, and therefore able to feel pain.

Michael Brooks, head of the Egg Produces
Federation says that in New Zealand, CO, is
used to kill about a million male chicks each
year.

Another million are killed by instantaneous
fragmentation — “basically they are put through
a machine that’s like a very fast-moving blade
he says.

Male chicks are superfluous to the poultry
industry.

Regardless of the research results producers
would not be making any decisions on their

practices, Brooks says. Instead the research
would be considered by the National Animal
Welfare Advisory Committee.
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C. Woulfe, Headless chickens put to the test. Sunday Star Times. 14 September, © Fairfax NZ 2008. Reproduced with permission.




SCIENCE/BIOLOGY TEXTS
SHORT WRITTEN TEXTS [STATISTICS)

SAFE Inc 2012

Degrees of suffering experienced by animals used in experiments
in New Zealand (1998-2011)

400000
350000
300000 -
=
= 250000
M Very Severe Suffering
M Severe Suffering
'E 200000 - M Moderate Suffering
E 1 Little Suffering
= .
No suffering
E 150000
=
100000 -
50000 | — —
Q : : B : : . | : : . : : .
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Year
Degrees of 'Moderate’' to 'Very Severe' suffering experienced by animals used
in experiments in New Zealand (1998- 2011)
45000
40000 /‘\ A /\
35000 g

30000 v/\ v

25000 Moderate Suffering
1 \ A ~i— Severe Suffering
20000 e =k Very Severe Suffering

15000 A
10000 1/
5000

Firthar o animsin

2003 2004 2005 2006 2007 2008 2009 2010 2011

Years
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Source information from: Ministry for Primary Industries. National Animal Ethics Advisory Committee Annual Reports 1998-2011.
www.biosecurity.govt.nz/regs/animal-welfare/naeac/annual-reports

215/1SSUE 4 / ANIMALS IN SCIENCE



SCIENCE/BIOLOGY TEXTS
SHORT WRITTEN TEXTS (STATISTICS)

SAFE Inc 2012

Total number of animals used in animal experiments in New Zealand (1998-2011)

400000

350000

300000 +

250000 -

200000 -

150000 -

Kumber of pimue b

100000 -

50000 +

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Year

Types and number of animals used in animal experimentation
in New Zealand (1998 - 2011)

180000

160000 /’
140000 R A

M Total

x 120000 / \ / \ / ~—&— Farm Animals

Fish

80000 +

S nf

IRIV.N
L

=< A— £~ TN o
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Year

—l— Laboratory bred animals

§ 100000 +— - \ ~>¢— Birds
=¥ Possums and Misc. spp.

Amphibians and reptiles
== Companion Animals

60000 ‘ Marine mammals
/\ ~—==— Cephalopods/crustacea
40000 — = / y

Source information from: Ministry for Primary Industries. National Animal Ethics Advisory Committee Annual Reports 1998-2011.

www.biosecurity.govt.nz/regs/animal-welfare/naeac/annual-reports
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Purpose of animal experimentation in New Zealand
(average percentage 2000-2011)

M Other
1%
Species conservation
3% Development of

M Environmental alterg;lflves

management

5% [7 Basic biological research
0,
Teaching 22%

9%

B Medical research
11%

Commercial work

(testing, production of

biological agents)
22%

& Animal husbandry
13%

Veterinary research
14%

Basic bio'ogical research ®  Breeding experiments to study evolution and

genetics. Laboratory mice, flies, fish, and worms

Basic or pure research investigates how organisms . .
P 3 8 are inbred through many generations to create

behave, develop, and function. Those opposed to animal . . -
P PP strains with defined characteristics.!'2) These

testing object that pure research may have little or no . )
provide animals of a known

practical purpose, but researchers argue that it may

produce unforeseen benefits, rendering the distinction genetic background, an important tool for

between pure and applied research — research that has genetic analyses. Larger mammals are rarely bred

a specific practical aim — unclear.l® Pure research uses specifically for such studies due to their slow rate of
larger numbers and a greater variety of animals than reproduction, though some scientists take advantage
applied research. Fruit flies, nematode worms, mice and of inbred domesticated animals, such as dog or

rats together account for the vast majority, though small cattle breeds, for comparative purposes. Scientists
numbers of other species are used, ranging from sea_ studying how animals evolve use many animal

slugs through to armadillos.'*! Examples of the types of species to see how variations in where and how an
animals and experiments used in basic research include: organism lives (their niche) produce adaptations in

their physiology and morphology.
®  Studies on embryogenesis and developmental

biology. Mutants are created by adding http://en.wikipedia.org/wiki/Animal_testing - Pure_research
transposons into their genomes, or specific .
barios Commercial work

genes are deleted by gene targeting.l'*l%!
®  Experiments into behavior, to understand how &8 toxicology testing, cosmetics testing
organisms detect and interact with each other .
and their environment, in which fruit flies, vete"na‘ry research
worms, mice, and rats are all widely used.['!
1199 Studies of brain function, such as memory e.g castration and pain experiments

and social behavior, often use rats and birds.

oy Animal husbandry

e.g domestic animals, production animals

Source information from: Ministry for Primary Industries. National Animal Ethics Advisory Committee Annual Reports 1998-2011.
www.biosecurity.govt.nz/regs/animal-welfare/naeac/annual-reports
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Other resources, links and glossary

Electronic Texts

226 WEBSITE

+ PUBMED - NCBI (National Centre for Biotechnology
Information).

226 BOOKS

« Clean, Green, and Cruelty Free? The True Story of Animals
in New Zealand. Amey, Catherine. 2007.

Common Sense, Cognitive Ethology and Evolution. Bekoff,
Marc. The Great Ape Project. Cavalieri, Paola and Singer, Peter
(eds). 1993.

The Use of Animals in Higher Education: Problems,
Alternatives & Recommendations. Balcombe, Jonathan. 2000.

226 JOURNALS

+ AATEX (Alternatives to Animal Testing and Experimentation).
Japanese Society for Alternatives to Animal Experiments.

+ ALTA (Alternatives to Laboratory Animals). FRAME (Fund for the
Replacement of Animals in Medical Experiments).

« ALTEX (Alternatives to Animal Experimentation). Johns Hopkins
University Center for Alternatives to Animal Testing. CAAT.

+ Society and Animals. Brill.

227 JOURNAL ARTICLES

+ Altern Lab Anim. Knight, Andrew. ‘Systematic Reviews of
Animal Experiments Demonstrate Poor Human Utility’. 2007.

+ ALTEX Proc. Knight, Andrew. ‘The Potential of Humane
Teaching Methods Within Veterinary and Other Biomedical
Education’. 2012.

+ ALTEX Proc. Knight, Andrew. ‘Weighing the Costs and Benefits
of Animal Experiments’. 2012.

+ Biology and Philosophy. Bekoff, Marc. ‘Wild Justice and Fair
Play: Cooperation, Forgiveness, and Morality in Animals’. 2004.

» Encyclopaedia of Human-Animal Relationships. Horowitz, A.
In M. Bekoff (ed.), ‘Anthropomorphism’. 2007.

+ International Studies in the Philosophy of Science. LaFollette,
Hugh and Shanks, Niall. ‘Animal Experimentation: the Legacy of
Claude Barnard’. 1994.

+ Society and Animals. Lyons, Dan. ‘Protecting Animals versus
the Pursuit of Knowledge: The Evolution of the British Animal
Research Policy Process’. 2011.

+ Society and Animals. Perlo, Katherine. ‘Would You Let Your

Child Die Rather than Experiment on Nonhuman Animals?’ 2003.

228 MAGAZINE ARTICLES

+ Ecologist. ‘Animal testing: science or fiction’. Published May
2005.

+ Organic NZ. ‘GE in NZ: Trials and errors’. Published July/August
2010.
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229 NEWSPAPER ARTICLES

» AP. ‘Technology replaces animal testing’. Published 14 January
2010.

« Fairfax NZ News. ‘Experiments on animals exposed’. Published
3 October 2011.

« Fairfax NZ News. ‘The moment lab dogs first tasted freedom’.
Published 30 November 2011.

« Kapi-Mana News. ‘Dumped beagle bodies beg several
questions’. Published 10 January 2012.

« NZ Anti-Vivisection Society. Press release. ‘Comvita NZ
misleads’. Published 18 October 2012.

+ Scoop. ‘Science of animal testing thrown into doubt’. Published
6 May 2013.

» Waikato Times. ‘Strong opposition to GE milk’. Tocker, Ali.
Published 2 October 2012.

230 REPORTS

+ Alliance Against Vivisection. Bourke, D. & Eden, M. Lifting the
Veil of Secrecy on Live Animal Experimentation. 2003.

« London British Union for the Abolition of Vivisection.
Langley, G. Next of Kin: A Report on the Use of Primates in
Experiments. 2006.

+ Medical Research Modernization Committee. Anderegg, C.,
Archibald, K., Bailey, J., Cohen, M.J., Kaufman, S.R. & Pippin, J.J.
A Critical Look at Animal Experimentation. 2006.

« Nuffield Council on Bioethics. The Ethics of Research Involving
Animals. 2005.

230 ONLINE VIDEOS

* TVNZ News. Dommisse, Elvira. Dr Elvira Dommisse Discusses
Cow Experiment. 2011.

« University of Toronto. Greek, Ray. Animal, Science, & Research.
2011.

230 MINISTRY FOR PRIMARY INDUSTRIES
PUBLICATIONS AND LEGISLATION

+ Animal Welfare. ‘Animal Use Statistics’. Published by Ministry of
Agriculture and Forestry. November 2010.

+ Animal Welfare. ‘New Zealand Three Rs Programme Strategic
Plan 2010-2015’. Published by Ministry of Agriculture and
Forestry. October 2010.

« National Animal Ethics Advisory Committee. ‘Guide to the
Preparation of Codes of Ethical Conduct’. Published by Ministry
of Agriculture and Forestry. February 2012.

« National Animal Ethics Advisory Committee. ‘NAEAC Annual
Reports’. Ministry for Primary Industries.

« Policy Information Paper. ‘The Use of Animals in Research,
Testing and Teaching: User’s Guide to Part 6 of the Animal
Welfare Act 1999’. MAF Policy Information Paper 33. Published
by Ministry of Agriculture and Forestry. May 2000.



232 WEBSITE LINKS

« American Anti-Vivisection Society (AAVS) www.aavs.org

+ Americans For Medical Advancement (AFMA)
www.curedisease.com

+ Andrew Knight, Bioethicist www.andrewknight.info/index.html
+ Animal Aid www.animalaid.org.uk/

+ Animal Defenders International (ADI)
www.ad-international.org/adi_home/

+ Animal Learn www.animalearn.org/
+ Animals and Society www.animalsandsociety.org/

+ Animals Australia
www.animalsaustralia.org/issues/animal_experimentation.php

+ British Union Against Vivisection (BUAV) www.buav.org

+ Center for Alternatives to Animal Testing (CAAT)
caat.jhsph.edu/

+ Centre for Animals and Social Justice (CASJ) www.casj.org.uk/
+ Choose Cruelty Free (CCF) www.choosecrueltyfree.org.au/

+ Digital Frog www.digitalfrog.com/

+ Frogs are cool www.frogsarecool.com/

+ Fund for the Replacement of Animals in Medical Experiments
(FRAME) www.frame.org.uk/

+ GE-Free NZ www.gefree.org.nz/

+ Humane Research Australia www.humaneresearch.org.au/
+ In Defense of Animals (IDA) www.vivisectioninfo.org/

+ International Foundation for Ethical Research www.ifer.org/
+ InterNICHE www.interniche.org/

+ Johns Hopkins University Bloomberg School of Public Health:
Alternatives to Animal Testing altweb.jhsph.edu/

Visual and Oral Texts on DvD [R13]
CURRENT AFFAIRS

« Campbell Live Lab test beagles looking for homes,
30 November 2011, 14.43 min

+ Campbell Live Animal ethics expert responds to dog research,
5 December 2011, 7.20 min

« Campbell Live More disturbing stories emerge from beagle
research lab, 5 December 2011, 8.46 min

+ Campbell Live Locals outraged over animal disposal,
6 December 2011, 5.33 min

EDUCATIONAL FILMS
+ Wasted Lives The Case Against Animal Experiments, 3 July
2006, 20.14 min, ©Animal Aid

+ Safer Medicines Drug testing procedures — how much has
changed?, 2006, 26.40 min, ©Safer Medicines Trust

+ Their Future in your Hands 10 May 2012, 10.44 min, ©Animal
Aid

PLAY FOOTAGE

+ Kea - Mountain Parrot Play footage (+ slow motion), 1993,
1.42 min, ONHNZ

+ Dog watch Play footage (+ slow motion), 3.08 min

» Medical Research Modernization Committee (IRMC)
www.mrmcmed.org/main.html

« National Anti-Vivisection Society (NAVS - UK)
www.navs.org.uk/home/

« National Anti-Vivisection Society (NAVS - US)
www.navs.org/

* New Zealand Anti-Vivisection Society (NZAVS)
WWww.nzavs.org.nz/

« People for the Ethical Treatment of Animals (PETA)
www.peta.org/issues/animals-used-for-experimentation/default.
aspx

« Physicians Committee for Responsible Medicine (PCRM)
www.pcrm.org/

» Replace Animals in Australian Testing (RAAT)
www.uow.edu.au/arts/research/raat/index.html

» SAFE Shopper (SAFE Inc) safeshopper.org.nz/
+ Save Animals From Exploitation (SAFE Inc) www.safe.org.nz/
+ Soil and Health Association/Organic NZ www.organicnz.org/

» The European Coalition to End Animal Experiments (ECEAE)
www.eceae.org/

» The Green Party www.greens.org.nz/ge
» The Humane Research Trust www.humaneresearch.org.uk/

» The Lord Dowding Fund for Humane Research
www.ldf.org.uk/research/49/50/0/

« Uncaged www.uncaged.co.uk/

ISSUE: 4
A HUMANE EDUCATION RESOURCE

ANIMALS iN SCIENCE

ETHICAL ARGUMENTS AND ALTERNATIVES TO ANIMAL EXPERIMENTS

ANIMALS&US

DISSECTION - VIRTUAL

+ Frog and human circulatory system Comparison of human
and frog circulatory systems, 6.26 min

LECTURE

« Andrew Knight Ethical Objections to animal experimentation,
2012, 16.28 min, ©SAFE Inc

UNDERCOVER FOOTAGE

« Animal testing at Wickham Labs BUAV investigation at
Wickham Laboratories, 2009, 7.44 min, ©BUAV

221 /1SSUE 4 / ANIMALS IN SCIENCE



AN INTRODUCTORY BIBLIOGRAPHY

+ Beauchamp, Tom L. and Frey, R.G. The Oxford
Handbook of Animal Ethics. Oxford University Press.
New York. 2011.

This book of original essays is the most comprehensive
single volume ever published on animal minds and the
ethics of our use of animals.

+ Bekoff, Marc. Minding Animals: Awareness,
Emotions, and Heart. 2002.

This book discusses the emotional and mental world of
animals. Animal cognition, intelligence and consciousness
are considered, along with the importance of responsible
scientific practice and the moral and ethical obligations of
scientists when studying animals.

* Blum, Deborah. Love at Goon Park: Harry Harlow
and the Science of Affection. Perseus Publishing.
2002.

In Love at Goon Park, Deborah Blum charts the work

of psychologist Harry Harlow, who conducted maternal
separation and social isolation experiments on rhesus
monkeys to study neglect on primates. The results of
these experiments contradicted the popular notion that
bodily contact between parents and children be limited
or avoided to avoid spoiling children. They also disproved
the assertion of the dominant behaviourist school of
psychology, that emotions are trivial. Harlow'’s work led to
a revolution in psychology and demonstrated that touch
ensures emotional and intellectual health.

Love at Goon Park is the biography of both a man and an
idea, and ultimately invites us to examine ourselves and
the way we love.

* Blum, Deborah. The Monkey Wars. New York: Oxford
University Press, USA. 1995.

The Monkey Wars tells the story of the people involved
in the controversy over the use of primates in research.
This issue is often inflamed by the combative stance of
both researchers and animal activists. Blum interviews a
wide variety of researchers (many of whom are forced to
conduct their work protected by barbed wire fences and
alarm systems) and activists (from the moderate Animal
Welfare Institute to the highly radical Animal Liberation
Front).
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+ Darwin, Charles. The Descent of Man in Relation to
Sex. The project Gutenberg Etext, August 2000 (Etext
#2300).

Darwin’s second landmark work on evolutionary theory
(following The Origin of the Species) marked a turning
point in the history of science with its modern vision of
human nature as the product of evolution. Of particular
relevance to the topic of animal experimentation are
Chapter three (Comparison of the mental powers of man
and the lower animals) and Chapter four (Summary of the
last two chapters).

+ Fano, Alix. Lethal Laws: Animal Testing, Human
Health and Environmental Policy. Zed Books (1st
Edition). 1997.

For the last 150 years industrial, agricultural and
household chemicals have been tested on animals for
the alleged purpose of protecting the public from their
dangerous effects. Lethal Laws shows that using animals
as human surrogates is not only unethical, it is bad
science.

+ Francione, Gary L. Animals, Property and the Law.
Temple University Press, Philadelphia. 2000.

Animals, Property and the Law explores the moral

issues relating to the suffering of animals and their legal
status. It investigates why the law has failed to protect
animals from exploitation. Gary Francione, Professor of
Law and Nicholas de B Katzenbach Scholar of Law at
Rutgers University Law School, thoroughly documents

the paradoxical gap between our professed concern with
humane treatment of animals and the overriding system of
abuse permitted by US law.

+ Francione, Gary L. Introduction to Animal Rights:
Your Child or the Dog? Temple University Press,
Philadelphia. 1995.

More than 50 per cent of Americans believe that it is
wrong to Kill animals for their fur, or to hunt them for sport.
Yet these same Americans often eat hamburgers, take
their children to circuses and rodeos, and use products
developed with animal testing. How do we justify our
inconsistency? This is an easy-to-read introduction, in
which animal rights advocate Gary Francione looks at
our conventional moral thinking about animals. Using
examples, analogies and thought-experiments, he reveals
the dramatic inconsistency between what we claim to
believe about animals and how we actually treat them.



« Francione, Gary L. and Charlton, Anne E. Vivisection
and Dissection in the Classroom: A Guide to
Conscientious Objection. American Anti-Vivisection
Society. 1992.

Federal and state law in America provides protection to
students who have a conscientious objection to harming
animals in an educational context. This book is an
informative guide for those students, with over 130 pages
of practical and theoretical assistance on the issue of
students’ rights at every education level.

Greek, Ray and Greek, Jean Swingle. Specious
Science: How Genetics and Evolution Reveal Why
Medical Research on Animals Harms Humans.
Continuum. 20083.

In their previous book, Sacred Cows and Golden Geese:
The Human Cost of Experiments on Animals, these
authors demonstrated how an amorphous, insidious
network of companies (including drug manufacturers,
researchers and even cage manufacturers) perpetuated
animal research in spite of its unpredictability when
applied to humans. In accessible language, Specious
Science follows up on these revelations by examining
paediatrics, diseases of the brain, new surgical
techniques, in vitro research, the Human Genome

and Proteome Projects, and an array of scientific and
technological breakthroughs.

Greek, Ray and Greek, Jean Swingle. What Will We
Do If We Don’t Experiment on Animals? Trafford
Publishing. 2006.

Why do we still use animals in testing drugs and
searching for cures? Does the use of animals result in
medical advancements? Are there better methods? In
their third book, the authors discuss these questions
and elucidate how we should proceed if we want to see
cures for diseases like Aids, cancer, heart disease and
Alzheimer’s disease.

Greek, Ray and Shanks, Niall. FAQs About the

Use of Animals in Science: A Handbook for the
Scientifically Perplexed. University Press of America.
2009.

FAQs About the Use of Animals in Science provides
readers who are not extensively educated in science

with a balanced critique of the practice of using animals
in scientific research. Greek and Shanks discuss the
concepts in an easy-to-understand style, avoiding jargon.
This makes the book easily accessible to those who are
not members of the scientific community.

AN INTRODUCTORY BIBLIOGRAPHY

» Jukes, Nick and Chiuia, Mihnea. From Guinea

Pig to Computer Mouse: Alternative Methods for
a Progressive, Humane Education. International
Network for Humane Education (InterNICHE). 2003.

From Guinea Pig to Computer Mouse provides a
comprehensive collection of resources concerning
curricular transformation (rather than mere curriculum
development) and alternatives to the harmful use of
animals in education.

Kalof, L. and Fitzgerald, A. The Animals Reader:

The Essential Classic and Contemporary Writings.
Oxford: New York: Berg. 2007. (Particularly Chapter 9:
Rene Descartes: From the Letters of 1646 and 1649.)

The Animals Reader brings together key classic and
contemporary writings from philosophy, ethics, sociology,
cultural studlies, anthropology, environmental studies,
history, law and science. As the first book of its kind, The
Animals Reader provides a framework for understanding
the current state of the multidisciplinary field of animal
studies.

Kean, Hilda. Animal Rights: Political and Social
Change in Britain since 1800. London: Reaktion
Books Ltd. 1998.

Animal Rights: Political and Social Change in Britain since
1800 concerns the cultural and social role of animals

from 1800 to the present. It examines the relationship
between popular images and public debate and action,
from early campaigns against the beating of cattle and
ill-treatment of horses to concern for dogs in war and
cats in laboratories. Kean further illustrates how interest

in animal rights and welfare was closely aligned with
campaigns by feminists, radicals and socialists for political
and social reform.

Knight, Andrew. Learning Without Killing: A Guide
to Conscientious Objection. International Network for
Humane Education (InterNICHE). 2002.

Countless animals have lost their lives to teach practical
Skills and demonstrate scientific principles which have,

in most cases, been established for decades. However,
thousands of humane educational alternatives now exist.
These include computer simulations, videos, plasticised
specimens, ethically sourced cadavers (obtained from
animals that have died naturally or been euthanised for
medical reasons), models, diagrams, self-experimentation
and supervised clinical experiences. This book is a
resource for students and faculty involved in veterinary
and other life sciences. It is aimed at accelerating and
facilitating the transition towards animal-friendly learning.
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+ LaFollette, Hugh and Shanks, Niall. Brute Science:
Dilemmas of Animal Experimentation. Routledge (1st
Edition). 1997.

Brute Science: Dilemmas of Animal Experimentation
investigates whether biomedical research using animals
is scientifically justified. Animal experimentation is often
defended by its apparent success in terms of increasing
medical knowledge. However, the authors show that

in scientific terms — using the models that scientists
themselves use — these claims are exaggerated, and
sometimes even false.

Lansbury, Carol. The Old Brown Dog: Women,
Workers and Vivisection in Edwardian England.
Madison: The University of Wisconsin Press Ltd. 1985.

In this fascinating, engagingly written book, the author
uses a series of 1907 riots in London concerning

the erection of a statue of a brown dog to explore

the connections between labour, feminists and anti-
vivisectionist forces. Lansbury’s contention is that workers
and feminists identified themselves with the trembling
animal strapped to the operating table. If the inflicting of
pain on animals was justifiable, then who might be next?
Lansbury supports her case through analysis of novels
and events of the time, and also illuminates feelings
behind today’s animal rights movement. The passions
aroused against vivisection ultimately were of little aid to
the animals of the book’s period, but this investigation of
them is enlightening. [Amazon library journal review]

Lyons, Dan. The Politics of Animal Experimentation.
Palgrave Macmillan. 2013.

This book examines the evolution of animal
experimentation policy in Britain, the first country to pass
laws in this area in 1876. It looks at the power struggle
between animal advocates, animal research groups

and the government as they interact to produce and
implement policies intended to control the practice. It
reveals that animal research interests have dominated this
policy field to the exclusion of animal protection groups.
As a result, animal welfare has had little influence which,
combined with extreme levels of secrecy, has allowed
researchers to regulate themselves. Ultimately, this has
led to the licensing of experiments that would be deemed
unnecessary cruelty by the public and would breach legal
limits on animal suffering.

Regan, Tom. The Case for Animal Rights. Berkley,
Los Angeles: University of California Press. Revised
Edition. 2004.

The Case for Animal Rights is an acknowledged classic
of moral philosophy, and its author is established as an
intellectual leader of the animal rights movement. In a new
preface, Regan responds to his critics and defends the
book's revolutionary stance.
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Ruesch, Hans. Slaughter of the Innocent. Civitas.
1992.

An often harrowing read but an important work on the
subject of vivisection, Slaughter of the Innocent coherently
describes the injustices that vivisection causes both
humans and animals.

Ryder, Richard. Victims of Science: The Use of
Animals in Research. National Anti-Vivisection
Society. 19883.

Ryder gives a brief history of vivisection and of anti-
vivisection movements. Surveying the uses to which
laboratory animals are put, the author is particularly critical
of their extensive use in testing the toxicity of various
substances.

Sankoff, Peter and White, Steven. Animal Law in
Australasia: A New Dialogue. Federal Press. 2009.

Animal Law in Australasia looks at the legal relationship
between humans and animals in Australia and New
Zealand. It asks whether existing laws really do protect
animals and, where the law comes up short, how it could
be improved. Australian, New Zealand and international
experts cover topics ranging from core concepts and
theoretical questions around ‘animal welfare’ and law, to
specific matters of concern: animal cruelty sentencing,
live animal export, recreational hunting, and commercial
uses of animals in farming and research. The questions
explored go beyond animal welfare and challenge the
reader to think about the nature of legal interests, and
practical and ethical contexts for a range of laws.

Shanks, Niall and Greek, C. Ray. Animal Models in
Light of Evolution. Brown Walker Press. Florida. 2009.

The central concern of this book is with the ‘prediction
problem’ in biomedlical research. In particular, the authors
examine the use of animal models to predict human
responses in drug and disease research. Animal Models
in Light of Evolution looks at both sides of the scientific
arguments relating to the use of animals in science, and
concludes that there are areas in science where animals
can be viably used but there are also areas where they
cannot be so used.

Sharpe, Robert. The Cruel Deception: The Use of
Animals in Medical Research. Harpercollins. 1988.

Dr Sharpe (a former research chemist at the Royal
Postgraduate Medical School in London) argues that
vivisection misleads scientists and has done more harm
than good.



+ Singer, Peter. Animal Liberation: Second Edition.
London: Pilmico. 1995. (More recent editions available.)

Since its original publication in 1975, this groundbreaking
work has awakened millions of people to the shocking
abuse of animals everywhere. It inspired a worldwide
movement to eliminate much of the cruel and
unnecessary experimentation of years past. Singer offers
sound humane solutions to what has become a profound
environmental, social and moral issue.

Spiegel, Marjorie. The Dreaded Comparison: Human
and Animal Slavery. Mirror Books. 1997.

Spiegel presents an in-depth exploration of the similarities
between the violence humans have wrought against
other humans and our culture’s treatment of animals. The
book links white oppression of black slaves with human
oppression of animals. These comparisons include the
brandings and auctions of both slaves and animals, the
traumatic means of transport (slave ships, truckloads of
cattle) and the tearing of offspring from their mothers.
Spiegel’s thesis is that the oppressions suffered by black
people and animals share the same relationship between
oppressor and the oppressed.

+ Wise, Steven M. Drawing the Line: Science and the
Case for Animal Rights. Basic Books. 2003.

Are we ready for parrots and dolphins to be treated

as persons before the law? Drawing the Line is an
exploration of animal cognition along the evolutionary
spectrum — from infants and children to other intelligent
primates,; from dolphins, parrots, elephants and dogs to
colonies of honeybees. Wise looks for answers to the big
question in animal rights today: Where do we draw the
line?

+ Wise, Steven and Goodall, Jane. Rattling the Cage:
Toward Legal Rights for Animals. Perseus Publishing
(1st Edition). 2001.

In Rattling the Cage, the authors argue that chimpanzees
and bonobos (sometimes called ‘pygmy chimpanzees’)
should be granted the status of legal personhood to
guarantee the basic protections of bodlly integrity and
freedom from harm. This work presents a formidable
challenge to the treatment of animals perpetrated by
agribusiness, scientific research, the pharmaceutical
industry, hunters, live-animal traders and others.

AN INTRODUCTORY BIBLIOGRAPHY

225 /1SSUE 4 / ANIMALS IN SCIENCE



ONLINE RESOURCES

Website
+ PUBMED - NCBI (National Centre for Biotechnology

Journals

« AATEX (Alternatives to Animal Testing and

Information). Retrieved 5 October 2012 from
www.ncbi.nlm.nih.gov/pubmed

PubMed comprises more than 22 million citations for
biomedical literature from MEDLINE, life science journals
and online books. Citations may include links to full-text
content from PubMed Central and publisher websites.
To search for published papers that involve animal
experimentation, enter the animal and then the type

of experiment (e.g. ‘rat’, ‘cocaine’). This will bring up
experiments performed on rats involving cocaine. If you
want to know what experiments have taken place in New
Zealand universities, enter the animal, experiment and
location (e.g.‘quinea pig’, ‘ear’, ‘Otago’). This will bring
up experiments performed on guinea pigs that involve
damaging the ears at the University of Otago.

Books

+ Amey, Catherine. Clean, Green, and Cruelty Free? The
True Story of Animals in New Zealand. Rebel Press.
2007. Retrieved 5 October 2012 from www.rebelpress.
org.nz/publications/clean-green-and-cruelty-free

Clean, Green, and Cruelty Free? exposes the myth

of New Zealand as a pristine and animal-friendly
environment. Designed primarily as a resource for animal
advocates, it will also be of interest to anyone concerned
about animal suffering.

Balcombe, Jonathan. The Use of Animals in

Higher Education: Problems, Alternatives &
Recommendations. The Humane Society of the
United States. 2000. Retrieved 5 October from www.
humanesociety.org/assets/pdfs/parents_educators/
the_use_of_animals_in_higher_ed.pdf

Dr Balcombe has produced a masterly analysis of the
pedagogical and ethical issues surrounding invasive
animal study in the biology classroom and teaching
laboratory. This volume should be required reading for
every practising instructor in the life sciences at the
high school and college levels. [George K Russell. PhD
Professor Department of Biology, Adelphi University]

Bekoff, Marc. Common Sense, Cognitive Ethology
and Evolution. Marc Bekoff in The Great Ape Project.
Eds Paola Cavalieri and Peter Singer. London: Fourth
Estate. 1993, pp. 103-108. www.animal-rights-library.
com/texts-m/bekoff01.htm

In Common Sense, Cognitive Ethology and Evolution
Marc Bekoff urges that great apes be “admitted into the
community of equals”, on the basis of common sense,
findings in cognitive ethology (the study of animal thinking,
consciousness and mind) and the notion of evolutionary
continuity.
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Experimentation). Japanese Society for Alternatives to
Animal Experiments. www.asas.or.jp/jsaae/e_aatex.html

The JSAAE is an association of scientific professionals
who are dedlicated to promoting research, development,
training and public awareness of alternatives to animal
testing and the principle of the ‘three Rs’ concept

of Russell and Burch (replacement, reduction and
refinement). Replacement refers to adopting scientific
methods that employ inanimate materials rather than
sentient animals such as vertebrates. Reduction refers
to decreasing the number of animals used in scientific
research while maintaining an equivalent level of useful
information. Refinement refers to modifying how animals
are treated during experiments to lessen, minimise

or eliminate pain and distress as well as to otherwise
enhance animal welfare. The JSAAE is working to
increase opportunities for Japanese researchers to
promote their findings, and to gain greater worldwide
recognition of Japan's efforts in this field.

ALTA (Alternatives to Laboratory Animals). FRAME
(Fund for the Replacement of Animals in Medical
Experiments). www.frame.org.uk/page.php?pg_id=18

An international, peer-reviewed scientific journal publishing
articles on the latest research relating to the development,
validation, introduction and use of alternatives to
laboratory animals, ATLA has been a leading journal in the
alternatives to animal testing field for more than 25 years
and encourages informed debate through its editorials
and comment section.

ALTEX (Alternatives to Animal Experimentation).
Johns Hopkins University Center for Alternatives to
Animal Testing. CAAT. altweb.jhsph.edu/altex/archive.
html

ALTEX is dedicated to the publication of research on the
development and promotion of alternatives to animal
experiments according to the ‘3Rs’. ALTEX publishes
original articles, short communications and reviews, as
well as news and comments, meeting reports and book
reviews.

Society and Animals. Brill. www.ingentaconnect.com/
content/brill/saa

Society and Animals publishes studlies that describe and
analyse our experiences of non-human animals from the
perspective of various disciplines within both the social
sciences (e.g. psychology, sociology, anthropology,
political science) and humanities (e.g. history, literary
criticism). The journal specifically deals with subjects
such as human-animal interactions in various settings,
the applied uses of animals, the use of animals in popular
culture (e.g. dog-fighting, circus, animal companion,
animal research), attitudes towards animals as affected
by different socialising agencies and strategies,



ONLINE RESOURCES

representations of animals in literature, the history of the
domestication of animals, the politics of animal welfare
and the constitution of the animal rights movement.

Journal Articles

+ Bekoff, Marc. ‘Wild Justice and Fair Play: Cooperation,
Forgiveness, and Morality in Animals’. Biology and
Philosophy 19: 489-520. 2004. Retrieved 5 October
2012 from www.yale.edu/bioethics/documents/
WildJusticearticle.pdf

In Wild Justice and Fair Play Bekoff argues that we can
learn much about ‘wild justice” and the evolutionary
origins of social morality — behaving fairly — by studying
social play behaviour in group-living animals. He
concludes that there is “strong selection for cooperative
fair play in which individuals establish and maintain a
social contract to play, because there are mutual benefits
when individuals adopt this strategy, and group stability
may also be fostered”.

+ Horowitz, A. ‘Anthropomorphism’. In M. Bekoff (ed),
Encyclopaedia of Human-Animal Relationships.
60-66. 2007. Retrieved 8 October 2012 from crl.ucsd.
edu/~ahorowit/publications.html

Anthropomorphising (attributing human motivation,
characteristics or behaviour to inanimate objects, animals
or natural phenomena) is a natural human tendency,
thought to be the result of a perceptual system designed
to find order in a complex world. In this essay, Horowitz
addresses questions about anthropomorphism such as:
What is the history of our use of anthropomorphism?
What does it mean — originally and by implication? Is it a
bane or a blessing? Why do we anthropomorphise at all?

+ Knight, Andrew. ‘Systematic Reviews of Animal
Experiments Demonstrate Poor Human Utility’. Altern
Lab Anim 35(6): 641-659. 2007. Retrieved 5 October
2012 from www.andrewknight.info/publications/anim_
expts_overall/sys_reviews/sys_reviews.html

The assumption that animal models are reasonably
predictive of human outcomes provides the basis for
their widespread use in toxicity testing and in biomedical
research aimed at developing cures for human diseases.
Knight investigates the validity of this assumption by
searching the comprehensive Scopus biomedical
bibliographic databases for published systematic reviews
of the human clinical or toxicological utility of animal
experiments. In 20 reviews in which clinical utility was
examined, Knight concludes that in only two cases were
animal models either significantly useful in contributing to
the development of clinical interventions or substantially
consistent with clinical outcomes.
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Journal Articles

Knight, Andrew. ‘The Potential of Humane Teaching
Methods Within Veterinary and Other Biomedical
Education’. ALTEX Proc 2012; 1: 365-375. Retrieved
5 October 2012 from www.andrewknight.info/
publications/humane_educ/humane_educ/humane_
educ.html

Animal use resulting in harm or death has historically
played an integral role in veterinary education, in
disciplines such as surgery, physiology, biochemistry,
anatomy, pharmacology and parasitology. Studies of
veterinary students were reviewed, comparing learning
outcomes generated by non-harmful teaching methods
with those achieved by harmful animal use. The evidence
demonstrates that veterinary educators can best serve
their students and animals, while minimising financial
and time burdens, by introducing well-designed teaching
methods not reliant on harmful animal use.

Knight, Andrew. ‘Weighing the Costs and Benefits of
Animal Experiments’. ALTEX Proc 2012; 1: 289-294.
Retrieved 5 October 2012 from www.andrewknight.
info/publications/anim_expts_overall/summaries/
summaries.html

By surveying the published literature to locate relevant
systematic reviews, Knight examines the human benefits
and animal impacts resulting from invasive animal
research. Knight recommends a range of policy initiatives
to address his finding that the actual human benefit

is rarely — if ever — sufficient to justify the costs to the
animals involved.

LaFollette, Hugh and Shanks, Niall. ‘Animal
Experimentation: the Legacy of Claude Bernard’.
International Studies in the Philosophy of Science.
195-210 (1994). Retrieved 5 October 2012 from
www.hughlafollette.com/papers/BERNARD.HTM

In the nineteenth century, physiologist Claude Bernard
set out the principles of experimental medicine. He
continues to be cited by scientists who wish to provide

a scientific justification for animal experimentation.
Bernard'’s pioneering work in physiology — particularly his
methodological prescriptions — strongly influenced the
institution of a paradigm governing biomedical research
using animals. LaFollette et al argue that medical advance
has likely been hindered by researchers’ continued
acceptance of the Bernardian paradigm.
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Lyons, Dan. ‘Protecting Animals versus the Pursuit
of Knowledge: The Evolution of the British Animal
Research Policy Process’. Society and Animals

19: 356-367. 2011. Retrieved 5 October 2012 from
doctordanlyons.wordpress.com/

Blog title ‘Paper reveals research cruelty and official
wrongdoing’. September 30, 2011. Go to the second
paragraph of this blog to download the article and click
‘You can download a copy of the article from here’. Lyons
describes a critical case study based on unprecedented
primary data: pig-to-primate organ transplantation
conducted between 1995 and 2000. He reveals that
researchers and regulators significantly underestimated
the adverse effects suffered by the animals involved,
while overestimating the scientific and medical benefits
likely to accrue. The author seeks to clarify not only what
has been happening to animals in British laboratories but
why, and how democratic or politically legitimate those
outcomes are.

Perlo, Katherine. ‘Would You Let Your Child Die Rather
than Experiment on Nonhuman Animals?’ Society and
Animals 11.1 51-67 (2003). Retrieved 5 October 2012
from www.animalsandsociety.org/assets/library/492_
s1114.pdf

In Would You Let Your Child Die Rather than

Experiment on Nonhuman Animals?, Perlo analyses the
deceptiveness and inconsistency of the title question’s
implied claims. The author argues that while a ‘No’
answer does not necessarily support the experimental
Status quo, even a ‘Yes’ answer does not reflect a choice
between one’s own child and animals.

Magazine Articles

‘Animal testing: science or fiction’. Published May
2005. Ecologist. Retrieved 7 November 2012 from
www.theecologist.org/investigations/health/269704/
animal_testing_science_or_fiction.html

The above links to a sample of the original article, which
shows how testing on animals does not necessarily mean
drugs are safe for human use. Adverse drug reactions
are one of the leading causes of death after cancer, heart
disease and stroke, killing more than 10,000 people a
year in the UK (and more than 100,000 in the US) and
costing the NHS alone £466m per year.

‘GE in NZ: Trials and errors’. Published July/August
2010. Organic NZ. Retrieved 12 November 2012 from
www.organicnz.org.nz/node/502

Claire Bleakley provides an overview of the main field
trials of genetically engineered animals and plants in New
Zealand over the past two decades, with a focus on the
recent acceleration of GE animal experimentation.



Newspaper Articles

+ ‘Comvita NZ misleads’. Published 18 October 2012.
Press Release: NZ Anti-Vivisection Society. Retrieved
19 October 2012 from www.scoop.co.nz/stories/
PO1210/S00287/comvita-nz-misleads.htm

A representative from natural health and beauty company
Comvita stated that “Comvita does not carry out or

fund any sort of animal testing”. However, Comvita
subsequently admitted their involvement in animal testing
after being provided with evidence by NZAVS (The NZ
Anti-Vivisection Society) that contradicted their earlier
claims.

+ ‘Dumped beagle bodies beg several questions’.
Published 10 January 2012. Kapi-Mana News.
Retrieved 19 October 2012 from www.stuff.co.nz/
dominion-post/news/local-papers/kapi-mana-news/
opinion/6233296/Dumped-beagle-bodies-beg-several-
questions

An opinion article by Dr lan Schraa, an experienced
veterinarian and the owner of Rappaw Veterinary Care.
Schraa discusses a recent news story about the bodies
of beagle dogs and pups found dumped in plastic bags
in the backyard of Valley Animal Research Centre in
Himatangi, near Palmerston North.

+ ‘Experiments on animals exposed’. Published
3 October 2011. Fairfax NZ News. Retrieved
19 October 2012 from www.stuff.co.nz/life-style/
wellbeing/5721727/Experiments-on-animals-exposed

A new online product guide created by animal welfare
group Save Animals From Exploitation (SAFE) will allow
consumers to easily establish whether products on
supermarket or pharmacy shelves have been tested on
animals.

+ ‘Science of animal testing thrown into doubt’.
6 May 2013. By Pat Dutt and Jonathan Latham, PhD.
Retrieved 7 May 2013 from www.scoop.co.nz/stories/
SC1305/S00025/science-of-animal-testing-thrown-
into-doubt.htm

New scientific research casts grave doubt on the safety
testing of hundreds of thousands of consumer products,
food additives and industrial chemicals.

ONLINE RESOURCES

+ ‘Strong opposition to GE milk’. Published

2 October 2012. Waikato Times. Tocker, Ali. Retrieved
5 October 2012 from www.stuff.co.nz/waikato-times/
farming/7756978/Strong-opposition-to-GE-milk

Crown research institute AgResearch has announced

a world-first breakthrough in genetic modification
research, with the goal of producing hypoallergenic (low
allergy) milk. GE Free New Zealand is strongly opposing
AgResearch’s use of genetic modification in pursuit of
allergen-free milk for children.

+ ‘Technology replaces animal testing’. Published

14 January 2010. AP. Retrieved 19 October 2012 from
www.stuff.co.nz/life-style/beauty/3231525/Technology-
replaces-animal-testing

Technology allowing cosmetic makers to test for allergic
reactions to their products without controversial animal
trials is being developed by cosmetics maker L'Oreal. It is
designed to replace tests on mice and guinea pigs used
to predict skin reactions from drugs and cosmetics.

‘The moment lab dogs first tasted freedom’.
Published 30 November 2011. Fairfax NZ News.
Retrieved 19 October 2012 from www.stuff.co.nz/
world/6060177/The-moment-lab-dogs-first-tasted-
freedom

Briefly discusses the rescue of 40 beagles from product-
testing labs in Spain by The Beagle Freedom Group. The
dogs had been kept in cages their entire lives, and were
some of the first rescued by the group.
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ONLINE RESOURCES

Reports

+ Anderegg, C., Archibald, K., Bailey, J., Cohen, M.J.,
Kaufman, S.R. & Pippin, J.J. ‘A Critical Look at Animal
Experimentation’. Medical Research Modernization
Committee. 2006. Retrieved 5 October 2012 from
www.mrmcmed.org/Critical_Look.pdf

In A Critical Look at Animal Experimentation the authors
argue that the value of animal experimentation has been
grossly exaggerated by those with a vested economic
interest in its preservation. They claim that considerable
evidence demonstrates that animal experimentation

is inefficient and unreliable, while newly developed
methodologies are more valid and less expensive than
animal studies.

Bourke, D. & Eden, M. ‘Lifting the Veil of Secrecy
on Live Animal Experimentation’. Alliance Against
Vivisection. 2003.

Lifting the Veil takes a candid look at animal
experimentation in New Zeland. It discusses the
inadequate legislation that fails to protect laboratory
animals. It outlines problems with reporting and the
classification of experiments, and exposes a culture of
secrecy in which is it almost impossible to find out what is
happening in New Zealand animal laboratories.
www.animalsandus.org.nz/animals_in_science.htm/

Langley, G. ‘Next of Kin: A Report on the Use of
Primates in Experiments’. London British Union for the
Abolition of Vivisection. 2006. Retrieved 8 October 2012
from www.buav.org/_lib/userfiles/files/Science_Reports/
Next_of_Kin_Primate_Report.pdf

Langley discusses the increasingly contentious issue of
primate use in research, from the perspective that there is
no biological rationale for morally discriminating between
humans and other primates.

Nuffield Council on Bioethics. ‘The Ethics of Research
Involving Animals’. Nuffield Council on Bioethics. 2005.
Retrieved 8 October 2012 from www.nuffieldbioethics.
org/sites/default/files/The%20ethics %200f%20
research%20involving%20animals %20-%20full %20
report.pdf

The complex ethical issues raised by research involving
animals are discussed in detail. The report calls for a
better understanding of the scientific and ethical issues
involved, and for avoiding the polarisation of views, which
the authors claim often stifles informed debate.
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Online Videos

+ Dr Elvira Dommisse. ‘Dr Elvira Dommisse Discusses
Cow Experiment’. 29 Dec 2011. TVNZ News. Retrieved
25 February 2013 from tvnz.co.nz/national-news/
dr-elvira-dommisse-discusses-cow-experiment-
video-3505454

Dr Elvira Dommisse discusses the deaths of some cows
involved in a GM experiment in New Zealand.

+ Dr Ray Greek. ‘Animal, Science, & Research’ at the
University of Toronto, 19 Sept 2011. Retrieved
19 February 2013 from vimeo.com/30357037

Dr Ray Greek discusses the predictive value of using
animals as models for disease and as test subjects during
drug manufacture. He concludes that animals cannot
predict human response to drugs and disease.

Ministry for Primary Industries
Publications and Legislation

+ Animal Welfare. ‘Animal Use Statistics’. Published by
Ministry of Agriculture and Forestry. November 2010.
Retrieved 19 October 2012 from www.biosecurity.
govt.nz/regs/animal-welfare/pubs/animals-used-in-
research#3

Provides information on legal requirements and guidance
on how to provide the animal use information required by
MAF.

+ Animal Welfare. ‘New Zealand Three Rs Programme
Strategic Plan 2010-2015’. Published by Ministry of
Agriculture and Forestry. October 2010. Retrieved
16 May 2013 from www.biosecurity.govt.nz/regs/
animal-welfare/pubs/animals-used-in-research

The above link provides information on New Zealand'’s
three Rs programme (replacement, reduction and
refinement), designed to minimise pain and distress to
animals used for research, and to reduce the number of
animals used in experiments.

« National Animal Ethics Advisory Committee.
‘Guide to the Preparation of Codes of Ethical Conduct’.
Published by Ministry of Agriculture and Forestry.
February 2012. Retrieved 19 October 2012 from www.
biosecurity.govt.nz/animal-welfare/naeac/papers/
naeaccec.htm

This guide is designed to assist persons wishing to apply
for, or renew, a code of ethical conduct under section

87 of the Animal Welfare Act 1999 and gives additional
information on what should be contained in such codes.



ONLINE RESOURCES

+ National Animal Ethics Advisory Committee.
‘NAEAC Annual Reports’. Ministry for Primary
Industries. Retrieved 16 May 2013 from
www.biosecurity.govt.nz/regs/animal-welfare/pubs/
annual-reports-and-newsletters

Links to the annual reports of the National Animal Ethics
Advisory Committee (NAEAC), which plays an essential
role in ensuring the integrity of the regulatory system
governing the use of animals in research, testing and
teaching (RTT) in New Zealand.

+ Policy Information Paper. ‘The Use of Animals in
Research, Testing and Teaching: Users Guide to Part 6
of the Animal Welfare Act 1999’. MAF Policy Information
Paper 33. Published by Ministry of Agriculture and
Forestry. May 2000. www.biosecurity.govt.nz/regs/
animal-welfare/pubs/animals-used-in-research#3

Provides a general overview of the use of animals in
research, testing and teaching, which comes under part 6
of the Animal Welfare Act 1999.
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WEBSITE LINKS - Accessed 10 January 2013

+ American Anti-Vivisection Society (AAVS)
Www.aavs.org

Founded in 1883, the American Anti-
Vivisection Society (AAVS) is the first non-profit
animal advocacy and educational organisation
in the United States dedicated to ending
experimentation on animals in research, testing and education.

Americans For Medical Advancement
(AFMA) www.curedisease.com

Americans For Medical Advancement (AFMA)
is a not-for-profit organisation that promotes
biomedical research and the practice of
medicine based on critical thinking and our
current understanding of evolutionary and developmental biology,
complex systems and genomics.

Andrew Knight, Bioethicist
www.andrewknight.info/index.html

Australian bioethicist and veterinarian Andrew
Knight is the Director of Animal Consultants
International, which provides multidisciplinary
expertise for animal advocacy campaigns.

He is a Fellow of the Oxford Centre for Animal Ethics, holds

a postgraduate Certificate in Animal Welfare Science and is a
Consultant Editor for the Journal of Animal Ethics. His book The
Costs and Benefits of Animal Experiments was published by
Palgrave Macmillan in 2011.

Animal Aid www.animalaid.org.uk/ [ —

Animal Aid is the UK's largest animal rights
group. It campaigns peacefully against

all forms of animal abuse and promotes

a cruelty-free lifestyle. It investigates and
exposes animal cruelty, and its undercover
investigations and other evidence are often
used by the media, bringing these issues to public attention.

Animal Defenders International (ADI)
www.ad-international.org/adi_home/

This group of organisations — Animal
Defenders International, the National Anti-
Vivisection Society and the Lord Dowding
Fund for Humane Research — work together
globally for the protection of animals.

Animal Learn www.animalearn.org/

Animal Learn works to foster an awareness of
and a respect for animals used in education.
It strives to eliminate the use of animals in
education and is dedicated to assisting
educators and students to find the most
effective non-animal methods to teach and study science.

Animals and Society
www.animalsandsociety.org/

The Animals and Society Institute develops
knowledge in the field of human-animal
studies, supports practice to address the
relationship between animal cruelty and other violence, and
promotes action to protect animals through the adoption of
ethical, compassionate public policy.
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« Animals Australia www.animalsaustralia.
org/issues/animal_experimentation.php

Animals Australia is Australia’s foremost
national animal protection organisation,
representing some 40 member societies and
thousands of individual supporters. Animals Australia has an
unprecedented track record in investigating and exposing animal
cruelty and conducting world-first strategic public awareness
campaigns.
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+ British Union Against Vivisection (BUAV) — ST ey
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For over 100 years the BUAV has been
campaigning peacefully to create a world
where nobody wants or believes we need
to experiment on animals. The BUAV is widely respected as an
authority on animal testing issues and is frequently called upon
by governments, media, corporations and official bodies for its
advice or expert opinion.

+ Center for Alternatives to Animal Testing s
(CAAT) caat.jhsph.edu/

The Johns Hopkins Center for Alternatives
to Animal Testing (CAAT) is a small non-profit
centre.

The CAAT promotes humane science by supporting the creation,
development, validation and use of alternatives to animals in
research, product safety testing and education. It seeks to effect
change by working with scientists in industry, government and
academia to find new ways to replace animals with non-animal
methods, reduce the numbers of animals necessary, or refine
methods to make them less painful or stressful to the animals
involved.

- Centre for Animals and Social Justice ED
(CASJ) www.casj.org.uk/ "

The Centre for Animals and Social Justice

(CASY) is a new think tank founded by leading ']

academics and animal advocates, which

heralds a unique and innovative approach to advancing animal
protection. It is dedicated to research, education and policy
engagement that establish animals’ rightful status as recipients of
social justice.

+ Choose Cruelty Free (CCF)
www.choosecrueltyfree.org.au/

Choose Cruelty Free (CCF) is an independent,
non-profit Australian organisation which
actively promotes a cruelty-free lifestyle.

2

- Digital Frog www.digitalfrog.com/

Since 1995, Digital Frog International has
been creating great educational natural
science software that is in use in classrooms
around the world. It started with a simple
virtual frog dissection program, and grew to
create award-winning programs covering all aspects of natural
science, from ecosystems to the inner workings of cells, all with
an interface unique to Digital Frog International.




Frogs are cool www.frogsarecool.com/

Frogs are Cool is a Canadian online resource
for students seeking alternatives to animal
dissection.

Fund for the Replacement of Animals in
Medical Experiments (FRAME)
www.frame.org.uk/

FRAME's ultimate aim is the elimination of the
need to use laboratory animals in any kind of
medical or scientific procedure. It is dedicated
to the development of new and valid methods
that will replace the need for laboratory animals in medical and
scientific research, education and testing.

GE-Free NZ www.gefree.org.nz/

GE-Free New Zealand in Food & Environment
(Rage Inc) is a non-profit organisation. Activities
include writing and presenting submissions and
calling expert witnesses on the problems of
genetic engineering in New Zealand.

Humane Research Australia
www.humaneresearch.org.au/

Humane Research Australia Inc is a not-for-

profit organisation that challenges the use of
animals in research and promotes the use of
more humane and scientifically valid non-animal methodologies.

In Defense of Animals (IDA)
www.vivisectioninfo.org/

IDA's mission is to end animal exploitation,
cruelty and abuse by protecting and advocating
for the rights, welfare and habitats of animals,
as well as to raise their status beyond mere
property, commodities or things.

International Foundation for Ethical
Research www.ifer.org/

The International Foundation for Ethical
Research is dedicated to supporting the
development and implementation of scientifically
valid alternatives that refine, reduce or replace
the use of live animals in research, product testing and classroom
education.

InterNICHE www.interniche.org/ =

InterNICHE iis the International Network for
Humane Education. InterNICHE aims for high-
quality, fully humane education and training in

medicine, veterinary medicine and biological science. It supports

progressive science teaching and the replacement of animal
experiments by working with teachers to introduce alternatives
and with students to support freedom of conscience.

Johns Hopkins University Bloomberg .
School of Public Health: Alternatives to

Animal Testing altweb.jhsph.edu/ E
Altweb, the Alternatives to Animal Testing

Website, was created to serve as a gateway

to alternative news, information and resources

on the internet and beyond. Altweb now is the US home of
the journal ALTEX: Alternatives to Animal Experimentation,

which is the official publication of the Johns Hopkins Center for
Alternatives to Animal Testing (CAAT).

WEBSITE LINKS - Accessed 10 January 2013

« Medical Research Modernization
Committee (MRMC)
www.mrmcmed.org/main.html

The MRMC is a national health advocacy
group composed of physicians, scientists and
other health care professionals who evaluate
the benefits, risks and costs of different healthcare and medical
research methods and technologies.

=E

* National Anti-Vivisection Society (NAVS - = M W™

UK) www.navs.org.uk/home/ — =]

The National Anti-Vivisection Society (NAVS) : rr u=:
is the world’s first organisation campaigning - i sl
against animal experiments, having been e
founded in 1875 by Miss Frances Power =
Cobbe, a great humanitarian who published
many leaflets and articles opposing animal experiments, and
gathered many notable people of the day to support the cause.

« National Anti-Vivisection Society i
(NAVS - US) www.navs.org/ - o —_5_
Founded in 1929, the National Anti- me———
Vivisection Society (NAVS) is an educational £

jr

organisation whose ultimate goal is the
elimination of animal use in product testing, education and
biomedical research. For more than 80 years, it has sought to
identify the cruelty and waste of vivisection and to convince the
general public to work actively for its ultimate abolition.

¥ |
Founded in 1978 by Bette Overell, the - =
New Zealand Anti-Vivisection Society is an

incorporated society that is working for the abolition of vivisection
on the grounds that it is scientific fraud.

» New Zealand Anti-Vivisection Society
(NZAVS) www.nzavs.org.nz/

« People for the Ethical Treatment of
Animals (PETA) www.peta.org/issues/
animals-used-for-experimentation/default.
aspx

Vol
L ..

People for the Ethical Treatment of Animals
(PETA) is the largest animal rights organisation in the world, with
more than three million members and supporters. PETA focuses
its attention on the four areas in which the largest numbers of
animals suffer the most intensely for the longest periods of time:
on factory farms, in the clothing trade, in laboratories and in the
entertainment industry.
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+ Physicians Committee for Responsible
Medicine (PCRM) www.pcrm.org/

Since 1985, PCRM has been influencing
advancements in medicine and science.
PCRM advocates for preventive medicine, =
especially good nutrition, conducts clinical
research and advocates for higher ethical standards in research.
Its membership includes 150,000 healthcare professionals and
concerned citizens.
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* Replace Animals in Australian Testing
(RAAT) www.uow.edu.au/arts/research/raat/
index.html

RAAT aims to create a network of researchers
and other individuals or groups interested in advocating non-
animal based research and in strengthening the Australian
Government/NHMRC guidelines and their enforcement.

+ SAFE Shopper (SAFE Inc) —
safeshopper.org.nz/ T

The SAFE Shopper is designed to help you
become a caring consumer when shopping
anywhere —in your supermarket, pharmacy,
department store and online.

+ Save Animals From Exploitation (SAFE Inc)
www.safe.org.nz/

L e —

New Zealand’s largest and most respected

animal rights organisation. Founded in 1932, = . § _.' =

SAFE’s aim is to make significant improvements

in the lives of animals by raising awareness,
challenging cruel practices, changing attitudes

and fostering compassion so that they are no longer exploited or
abused.

-+ Soil and Health Association/Organic NZ
www.organicnz.org/
The Soil and Health Association is the largest

membership organisation supporting organic
food and farming in New Zealand. It works to

keep New Zealand farming, our food supply and the environment

free of genetic engineering.

+ The European Coalition to End Animal
Experiments (ECEAE) www.eceae.org/

The European Coalition to End Animal
Experiments (ECEAE) was formed in 1990 by
organisations across Europe to successfully
campaign to ban cosmetics testing on animals.

+ The Green Party www.greens.org.nz/ge

The Green Party has opposed the release of
GE into the environment and has worked in
Parliament to improve legislation covering GE
organisms. The Green Party remains committed
to keeping the Aotearoa/New Zealand environment free of GE
organisms.
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* The Humane Research Trust

www.humaneresearch.org.uk/

The Humane Research Trust is a registered
charity encouraging and supporting new
medical research which does not include the
use of animals, with the objective of advancing the diagnosis and
treatment of disease in humans. The Trust encourages scientists
to develop innovative alternatives to the use of animals, and

so eliminate the suffering of animals which occurs in medical
research and testing in this and other ways.

The Lord Dowding Fund for Humane
Research www.|df.org.uk/research/49/50/0/

o

¥
T
—

The objectives of the Lord Dowding Fund

for Humane Research are: to support and
fund better methods of scientific and medical
research for testing products and curing
disease which replace the use of animals; to
fund areas of fundamental research which lead to the adoption
of non-animal research methodology; to fund, promote and
assist medical, surgical and scientific research, learning, and
educational training and processes for the purpose of replacing
animals in education and training; and to promote and assist
any research for the purpose of showing that animal research is
harmful or unnecessary to humanity.

Uncaged www.uncaged.co.uk/

L e ]
Founded in November 1993 by Angela T
Roberts and Lynn Wiliamson, and based ; = ———
in Sheffield, England, Uncaged campaigns e —
against animal experiments and in particular T Y B |
against xenotransplantation (animal to human F———
transplants).



Acoustic: relating to sound or the sense of hearing.

Adaptation: the process of change by which an
organism or species becomes better suited to its
environment.

Aectiology: the causation of diseases and disorders as a
subject of investigation.

Agonistic: associated with conflict.

Altruism: (zoology) behaviour of an animal that benefits
another at its own expense.

Anaesthesia: insensitivity to pain, especially as
artificially induced by the administration of gases or the
injection of drugs before surgical operations.

Anaesthetic: a substance that induces insensitivity to
pain.

Analgesic: (of a drug) acting to relieve pain.
Anatomy: the branch of science concerned with the
bodily structure of humans, animals and other living

organisms, especially as revealed by dissection and the
separation of parts.

Anthropomorphism: the attribution of human
characteristics or behaviour to a god, animal or object.

Antibiotic: a medicine (such as penicillin or its
derivatives) that inhibits the growth of or destroys
microorganisms.

Antiphonal: sung, recited or played alternately by two
groups.

Arboreal: relating to trees.

Atavistic: relating to or characterised by reversion to
something ancient or ancestral.

Autocratic: taking no account of others’ wishes or
opinions; domineering.

GLOSSARY
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Automaton: a machine which performs a range of
functions according to a predetermined set of coded
instructions.

Autonomous: having the freedom to act independently.

Autopsy: a post-mortem examination to discover the
cause of death or the extent of disease.

Behaviour: the way in which an animal or person
behaves in response to a particular situation or stimulus.

Bioassay: measurement of the concentration or potency
of a substance by its effect on living cells or tissues.

Bioethics: the ethics of medical and biological research.

Biology: the study of living organisms, divided into
many specialised fields that cover their morphology,
physiology, anatomy, behaviour, origin and distribution.

Brand: an identifying mark burned on livestock with a
branding iron.

Canid: a mammal of the dog family.

Carcinogen: a substance capable of causing cancer in
living tissue.

Cardiovascular: relating to the heart and blood vessels.
Carnivore: an animal that feeds on other animals.

Castrate: remove the testicles of (a male animal or
man).

Catheter: a flexible tube inserted through a narrow
opening into a body cavity, particularly the bladder, for
removing fluid.

Caudate nucleus: the upper of the two grey nuclei of
the corpus striatum in the cerebrum of the brain.

Cauterise: burn the skin or flesh of (a wound) with a
heated instrument or caustic substance in order to stop
bleeding or to prevent infection.
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Cephalopod: an active predatory mollusc of the large
class Cephalopoda, such as an octopus or squid.

Cerebral cortex: the outer layer of the cerebrum,
composed of folded grey matter and playing an
important role in consciousness.

Clone: an organism or cell, or a group of organisms or
cells, produced asexually from one ancestor or stock to
which they are genetically identical.

Cognition: the mental action or process of acquiring
knowledge and understanding through thought,
experience and the senses.

Commensalism: an association between two organisms
in which one benefits and the other derives neither
benefit nor harm.

Conduction: the process by which sound waves travel
through a medium.

Conspecific: belonging to the same species.

Coronary: relating to or denoting the arteries which
surround and supply the heart.

Correlation: a mutual relationship or connection
between two or more things.

Corticosterone: a hormone secreted by the adrenal
cortex, one of the glucocorticoids.

Cull: reduce the population of (a wild animal) by selective
slaughter.

Cytotoxic: toxic to living cells.

Democratic: favouring or characterised by social
equality; egalitarian.

Desensitise: make (someone) less likely to feel shock or
distress at scenes of cruelty or suffering by overexposure
to such images.
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Diagnostic imaging: the use of electromagnetic
radiation to produce images of internal body structures
for diagnosis.

Dialect: a particular form of a language which is peculiar
to a specific region or social group.

Diuretic: (chiefly of drugs) causing increased passing of
urine.

Diurnal: active in the daytime.

DNA: deoxyribonucleic acid, a self-replicating material
which is present in nearly all living organisms as the main
constituent of chromosomes. It is the carrier of genetic
information.

Draize test: a pharmacological test in which a substance
is introduced into the eye of a laboratory animal in order
to ascertain the likely effect of that substance on the
corresponding human tissue.

Ecological: relating to or concerned with the relation
of living organisms to one another and to their physical
surroundings.

Egalitarianism: of, relating to or believing in the principle
that all people are equal and deserve equal rights and
opportunities.

Embryo: an unborn or unhatched offspring in the
process of development.

Empathy: the ability to understand and share the
feelings of another.

Empirical: based on, concerned with or verifiable by
observation or experience rather than theory or pure
logic.

Encroachment: a gradual advance beyond usual or
acceptable limits.

Endocrinology: the branch of physiology and medicine
concerned with endocrine glands and hormones.



Enzyme: a substance produced by a living organism
which acts as a catalyst to bring about a specific
biochemical reaction.

Epidemiology: the branch of medicine which deals
with the incidence, distribution and possible control of
diseases and other factors relating to health.

Epigenetic: resulting from external rather than genetic
influences.

Ethics: moral principles that govern a person’s
behaviour or the conducting of an activity.

Ethnology: the study of the characteristics of different
peoples and the differences and relationships between
them.

Ethogram: a catalogue or table of all the different kinds
of behaviour or activity observed in an animal.

Ethology: the science of animal behaviour.

Eusocial: denoting social organisms (e.g. the honeybee)
in which a single female or caste produces the offspring
and non-reproductive individuals cooperate in caring for
the young.

Euthanise: put (an animal) to death humanely.

Evolution: the process by which different kinds of living
organism are believed to have developed from earlier
forms during the history of the earth.

Evolve: develop over successive generations as a result
of natural selection.

Exploit: make use of (a situation) in a way considered
unfair or underhand.

Extinct: (of a species, family or other large group) having
no living members.

Extrapolate: extend the application of a method or
conclusion to an unknown situation by assuming that
existing trends will continue or similar methods will be
applicable.

GLOSSARY

Fauna: the animals of a particular region, habitat or
geological period.

FDA: US Food and Drug Administration.

Fertilise: cause (an egg, female animal or plant)
to develop a new individual by introducing male
reproductive material.

Fledged/fledgling: having wing feathers that are large
enough for flight; able to fly.

Flora: the plants of a particular region, habitat or
geological period.

Foetus/fetus: an unborn or unhatched offspring of a
mammal, in particular an unborn human more than eight
weeks after conception.

Forage: search widely for food or provisions.

Gastrointestinal: relating to the stomach and the
intestines.

Gene: a unit of heredity which is transferred from a
parent to offspring and is held to determine some
characteristic of the offspring.

Genetically modified (GM): (of an organism) containing
genetic material that has been artificially altered so as to
produce a desired characteristic.

Genetic engineering: the deliberate modification of
the characteristics of an organism by manipulating its
genetic material.

Genotype: the genetic constitution of an individual
organism.

Habitat: the natural home or environment of an animal,
plant or other organism.

Handicap: a condition that markedly restricts the ability
to function physically, mentally or socially.

Hepatocyte: a liver cell.
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Hominid: a primate of a family (Hominidae) which
includes humans and their fossil ancestors.

Homologous: (biology) similar in position, structure and
evolutionary origin.

Hypothesis: a supposition or proposed explanation
made on the basis of limited evidence as a starting point
for further investigation.

Immunocompromised: having an impaired immune
system.

Impala: a graceful antelope often seen in large herds in
open woodland in southern and East Africa.

Inbreeding: breed from closely related people or
animals, especially over many generations.

Infrasound: sound waves with frequencies below the
lower limit of human audibility.

Innate: inborn; natural.

Intercorrelation: a mutual relationship or connection
between two or more things.

Interpolate: insert (an intermediate value or term) into
a series by estimating or calculating it from surrounding
known values.

Intraspecific: produced, occurring or existing within a
species or between individuals of a single species.

In utero: in a woman’s uterus; before birth.

Invasive: (of medical procedures) involving the
introduction of instruments or other objects into the
body or body cavities.

Invertebrate: an animal lacking a backbone, such as an
arthropod, mollusc, annelid, coelenterate, etc. Compare
with vertebrate.

In vitro: taking place in a test tube, culture dish or
elsewhere outside a living organism.
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In vivo: taking place in a living organism.

Involuntary: done without will or conscious control.
Juvenile: relating to young birds and animals.

Kinematic: the features or properties of motion in an
object.

Laboratory: a room or building equipped for
scientific experiments, research or teaching, or for the
manufacture of drugs or chemicals.

LD50: lethal dose (of a toxic compound, drug or
pathogen). It is usually written within a following numeral
indicating the percentage of a group of animals or
cultured cells killed by such a dose.

Locomotion: movement or the ability to move from one
place to another.

Magnetic resonance imaging: a technique for
producing images of bodily organs by measuring
the response of the atomic nuclei of body tissues to
high-frequency radio waves when placed in a strong
magnetic field.

Malamute: a powerful dog of a breed with a thick grey
coat, bred by the Inuit and used to pull sledges.

Mammal: a warm-blooded vertebrate animal of a class
that is distinguished by the possession of hair or fur,
the secretion of milk for the nourishment of young, and
(typically) the birth of live young.

Matriarch: a female who is the head of a family or tribe.

Maxilla: the jaw or jawbone, specifically the upper jaw in
most vertebrates.

Metabolism: the chemical processes that occur within a
living organism in order to maintain life.

Methodology: a system of methods used in a particular
area of study or activity.



GLOSSARY

Microcinematography: the use of motion pictures
taken through magnifying lenses to study an organ
or system in motion. (From http://medical-dictionary.
thefreedictionary.com/)

Morphology: the branch of biology that deals with the
form of living organisms, and with relationships between
their structures.

Mutualism: symbiosis which is beneficial to both
organisms involved.

Necropsy: another term for autopsy.

Neophobia: extreme or irrational fear or dislike of
anything new or unfamiliar.

Neuroanatomy: the anatomy of the nervous system.
Neurobiology: the biology of the nervous system.

Neuroendocrine: relating to or involving both nervous
stimulation and endocrine secretion.

Neurophysiological: relating to the physiology of the
nervous system.

Neuroscience: any or all of the sciences, such as
neurochemistry and experimental psychology, which
deal with the structure or function of the nervous system
and brain.

Niche: a role taken by a type of organism within its
community.

NIH: National Institutes of Health.

Nocturnal: done, occurring or active at night.
Noxious: harmful, poisonous or very unpleasant.
Olfactory: relating to the sense of smell.

Ontogenesis: the development of an individual
organism or anatomical or behavioural feature from the
earliest stage to maturity.

Opportunistic: exploiting immediate opportunities,
especially regardless of planning or principle.

Organelle: any of a number of organised or specialised
structures within a living cell.

Ovary: a female reproductive organ in which ova or eggs
are produced, present in humans and other vertebrates
as a pair.

Palliative: relieving pain without dealing with the cause
of the condition.

Parasite: an organism which lives in or on another
organism (its host) and benefits by deriving nutrients at
the other’s expense.

Pathology: the science of the causes and effects of
diseases, especially the branch of medicine that deals
with the laboratory examination of samples of body
tissue for diagnostic or forensic purposes.

Perceptual: relating to the ability to interpret or become
aware of something through the senses.

Periophthalmic: around the eye.

Pharmaceutical: a compound manufactured for use as
a medicinal drug.

Phenomenology: an approach that concentrates on
the study of consciousness and the objects of direct
experience.

Phenotype: the set of observable characteristics of an
individual resulting from the interaction of its genotype
with the environment.

Philosophy: the study of the fundamental nature of
knowledge, reality and existence, especially when
considered as an academic discipline.

Phylogenesis: the evolutionary development and
diversification of a species or group of organisms, or of
a particular feature of an organism.
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Physiology: the branch of biology that deals with the
normal functions of living organisms and their parts.

Placenta: a flattened circular organ in the uterus
of pregnant eutherian mammals, nourishing and
maintaining the foetus through the umbilical cord.

Predator: an animal that naturally preys on others.
Premeditate: think out or plan (an action) beforehand.
Propagate: reproduce by natural processes.

Prosimian: a primitive primate of a group that includes
the lemurs, lorises, bushbabies and tarsiers.

Psychological: of, affecting or arising in the mind.
Purloin: steal (something).

Reciprocity: the practice of exchanging things with
others for mutual benefit.

Reflex: an action that is performed without conscious
thought as a response to a stimulus.

Reproduce: produce offspring by a sexual or asexual
process.

Sanctuary: a place where injured or unwanted animals
of a specified kind are cared for.

Savannah: a grassy plain in tropical and subtropical
regions, with few trees.

Sear: burn or scorch the surface of (something) with a
sudden intense heat.

Seismic: relating to or denoting geological surveying
methods involving vibrations produced artificially by
explosions.

Semaphore: a system of sending messages by holding
the arms or two flags or poles in certain positions
according to an alphabetic code.

Sentient: able to perceive or feel things.
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Serendipity: the occurrence and development of events
by chance in a happy or beneficial way.

Socio-scientific: socio-scientific issues involve the
deliberate use of scientific topics that require students
to engage in dialogue, discussion and debate. They
are usually controversial in nature but have the added
element of requiring a degree of moral reasoning or the
evaluation of ethical concerns in the process of arriving
at decisions regarding possible resolution of those
issues. The intent is that such issues are personally
meaningful and engaging to students, require the use
of evidence-based reasoning and provide a context for
understanding scientific information.

Somatosensory: relating to or denoting a sensation
(such as pressure, pain or warmth) which can occur
anywhere in the body, in contrast to one localised at a
sense organ (such as sight, balance or taste).

Spontaneous: (of movement or activity in an organism)
instinctive or involuntary.

Stereotactic: relating to or denoting techniques for
surgical treatment or scientific investigation that permit
the accurate positioning of probes inside the brain or
other parts of the body.

Stereotypic behaviour: a repetitive or ritualistic
movement, posture or utterance, sometimes seen

in captive animals, particularly those held in small
enclosures with little opportunity to engage in more
normal behaviours. This behaviour may be maladaptive,
involving self-injury or reduced reproductive success.

Stimulus: a thing or event that evokes a specific
functional reaction in an organ or tissue.

Stoicism: the endurance of pain or hardship without the
display of feelings and without complaint.

Supererogation: the performance of more work than
duty requires.



GLOSSARY

Synchronise: occur at the same time or rate.

Telemeter: an apparatus for recording the readings of
an instrument and transmitting them by radio.

Teratogen: an agent or factor which causes
malformation of an embryo.

Thalamus: either of two masses of grey matter lying
between the cerebral hemispheres on either side of the
third ventricle, relaying sensory information and acting
as a centre for pain perception.

Thalidomide: a drug formerly used as a sedative, but
withdrawn in the UK in the early 1960s after it was found
to cause congenital malformation or absence of limbs

in children whose mothers took the drug during early
pregnancy.

Theological: relating to the study of the nature of God
and religious belief.

Tomography: a technique for displaying a
representation of a cross section through a human body
or other solid object using X-rays or ultrasound.

Toxicology: the branch of science concerned with the
nature, effects and detection of poisons.

Tranquilliser: a medicinal drug taken to reduce tension
or anxiety.

Transgenic: relating to or denoting an organism that
contains genetic material into which DNA from an
unrelated organism has been artificially introduced.

Triangulation: formation of or division into triangles.

Tuberculosis: an infectious bacterial disease
characterised by the growth of nodules (tubercles) in the
tissues, especially the lungs.

Ultrasound: sound or other vibrations having an
ultrasonic frequency, particularly as used in medical
imaging.

Umwelt: the world as it is experienced by a particular
organism.

UNESCO: United Nations Educational, Scientific, and
Cultural Organization.

Vertebrate: an animal of a large group distinguished
by the possession of a backbone or spinal column,
including mammals, birds, reptiles, amphibians and
fishes. Compare with invertebrate.

Veterinarian/veterinary surgeon: a person qualified to
treat diseased or injured animals.

Vibrissae: long stiff hairs growing around the mouth
or elsewhere on the face of many mammals, used as
organs of touch; whiskers.

Vivisection: the practice of performing operations
on live animals for the purpose of experimentation or
scientific research.

Vocalise: utter (a sound or word).
Voluntary: under the conscious control of the brain.

Wean: accustom (an infant or other young mammal) to
food other than its mother’s milk.

Xenotransplantation: the process of grafting or
transplanting organs or tissues between members of
different species.

Yearling: an animal that is a year old or that is in its
second year.
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