Chapter Nine

The Invention of the “Stressed Animal”
and the Development of a Science of
Animal Welfare, 1947-86

RoBerT G. W. Kirk

In Britain, as elsewhere in the 1950s, it had become “fashionable to assert”
that there was “an increase in the incidence of mental disorders and that
the cause of this is the increased stress of modern life.” Some medical pro-
fessionals feared this trend to be self-fulfilling, warning that “mental health
propaganda” was “instilling a phobia for the inevitable stresses of life.”! The
language of stress was certainly ubiquitous at this time, not least within the
various branches of the biomedical sciences. In the wake of Hans Selye’s
general adaptation syndrome, stress had quickly become a conceptual space
in which the study of clinical medicine, biology, physiology, endocrinology,
neurology, biochemistry, psychology, psychiatry, and behavior, among many
other fields, could enter into dialogue. This is not to suggest that there was
agreement on the nature of stress or even the meaning of the term. On the
contrary, across these disciplines stress was invoked in different ways, accord-
ing to different models. Arguably, it was the very flexibility of the concept
that accounted for its prevalence.

In July 1958, for example, the Mental Health Research Fund organized a
conference with the aim to “arrive at a synthesis of the concepts used in dif-
ferent branches of the behavioral sciences when discussing stressful effects.”?
Held at Oxford University, the conference hosted prominent participants,
including the psychiatrists Aubrey Lewis, W. Linford Rees, and Martin Roth;
the psychiatrist, psychoanalyst, and ethologist John Bowlby; ethologist and
animal behaviorist Robert A. Hinde and Oliver L. Zangwill; the Pavlovian
psychobiologist Howard S. Liddell; the cyberneticians William Ross Ashby
and W. Grey Walter; and Hans Selye himself. It is no coincidence that the
majority of participants resist categorization within a single discipline. As the
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conference progressed, the neurochemist Derek Richter noted, with increas-
ing awe, the multiplicity of meanings that stress held across “common lan-
guage,” “physics,” “biology,” “physiology,” and “psychology.” Though finding
a shared language had proved far from simple, participants concluded that
the practice of differentiating and synthesizing understandings of stress was
nonetheless productive.?

Bowlby, too, had sought commonalities in the differing meanings of
stress employed across the diverse disciplines represented at the conference.
Noting common characteristics in the different understandings of stress, he

resolved that all presumed that

an organism lives by maintaining a variety of relationships, external and inter-
nal. To define its state at any time we must define the relations which it is set to
attain, maintain and escape, and the course of its current activity in regard to
those relationships. In “relationships” I include those which serve both physi-
ological needs, like the need for nutrition and psychological needs, like the
need for status and success. These relations are maintained by constant activ-
ity, e.g., nutrition by an endless succession of meals, “success” by an endless
series of successful performances. None can be attained once for all.

Stress discourses, then, were capable of representing the dynamic organ-
ism in all its complexity. Stress could capture relational responses to
change across sites where interactions had hitherto proved difficult to inte-
grate. Bowlby, therefore, came to believe that all applications of the term
addressed the process of adapting to challenge. When challenged, organ-
isms would change along four dimensions, physiologically, emotionally,
behaviorally, and structurally. At the end of this process the organism would
regain its original state or enter a new one. Change, in any or all of these
dimensions, could be attributed to stress. Hence the utility of the concept as
a vector of communication across disciplines. For Bowlby, stress “connotes
a degree of challenge sufficient to evoke the kind of change or behaviour
which interests the particular observer. Its meaning, therefore, depends not
only on the ‘dimension’ in which he is interested but also on the threshold
above which appear the kind of phenomenon which he finds interesting.”*
In other words, stress was general enough to be found anywhere yet specific
enough to give structure to the chosen object of study. Above all else, then,
the concept of stress was epistemologically and ontologically relational.

This chapter explores how stress provided a language capable of struc-
turing dynamic and always-active relations, rendering them comprehensible
and thereby opening them up to intervention and management. The argu-
ment is developed through three parts, beginning with an analysis of the
introduction of Selye’s concept of the general adaptation syndrome into
the regulatory landscape of British animal-dependent science. Here, it is
shown how ecological investigations of population decline challenged the
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regulatory definition of “pain” by invoking stress as an explanatory con-
cept. Regulatory understandings of animal pain, which were convention-
ally restricted to surgical interventions into the body, were subsequently
widened so as to include mental suffering, a condition of possibility for the
emergence of the “stressed animal.”

The second section unpacks the implications of the “stressed animal”
within the laboratory, showing how stress facilitated the emergence of a “sci-
ence” of animal welfare. In the 1950s stress was mobilized to reveal the com-
plex interdependencies a living organism shared with its physical and social
environment. It provided a model that, by including the experimenter,
placed knowing human scientist and animal object of knowledge within an
interdependent relationship. Though the implications of this move took
some time to become explicit, this was nonetheless the originary moment
of the ethical framework known as “humane experimental technique” (or
the 3Rs) which today governs animal experimentation across the developed
world. Finally, the trajectory of the stressed animal is traced from the labora-
tory to sites of intensive (or “factory”) farming. By emphasizing relationality,
the conceptual landscape of stress engendered a form of reflexive thought
that brought all relationships within its remit, including that between
human and nonhuman animal. Consequently, this chapter argues that stress
facilitated a fifth dimension of change: that of the ethical orientation of living
organisms to one another. By rendering relationships knowable, thus manage-
able, stress provided a language by which traditionally moral notions such as
“well-being” could be reconfigured from political philosophical rhetoric to
become objects of scientific and economic knowledge materialized in physi-
cal spaces, scientific practices, and legal regulations.

The Stressed Animal and the
Regulatory Landscape of British Science

The Cruelty to Animals Act (1876) established an elaborate licensing sys-
tem for the regulation of animal experimentation, through which the Home
Office governed animal experimentation in Britain for over a century.” The
spirit of the act was taken to be the prevention of the infliction of unnec-
essary pain on animals subjected to experiment. By the mid-twentieth cen-
tury Home Office inspectors had accrued extensive knowledge regarding
the best practices in animal experimentation, together with a considerable
body of precedent. Consequently, in most cases civil servants were capable
of determining which scientific practices required licensing. Whether or not
a given procedure formed an experiment, and if so whether it caused pain,
could nevertheless be contentious. In the early years of the act, for example,
there was considerable confusion about whether the use of animals in the
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production of sera and antitoxins fell under the act. Eventually, this ques-
tion was resolved by legal opinion having determined that the injecting of
animals for production purposes did not fall under the act, as the practice
was not an experiment (though it may cause pain). Subsequent injection of
products into small mammals for the purposes of standardization, however,
was judged an experiment and therefore required licensing under the act.
Both practices involved similar invasive manipulations of the animal body,
but it was intent as opposed to practice that determined legality.®

Practices thought to come under the act by some and not by others were con-
ventionally determined in an ad hoc manner; often through consultation with a
sitting Advisory Committee whose remit was to advise the Home Office on novel
or complicated applications. The status of a given practice might occasionally
change over time. The use of mice in the Zondek-Aschheim pregnancy test, for
instance, was ruled not to fall under the provisions of the act in 1944, as it had
been refined not to involve the infliction of pain and, moreover, having become
established as a routine medical test was no longer thought of as an experi-
ment.” Importantly, over this period, one aspect of interpretation remained
consistent: pain was understood physiologically, that is, as the result of physical
(generally surgical) interventions into the animal body.?

In day-to-day practice individual scientists were expected to recognize
their experimental work as being “calculated to give pain” and thus apply
for licensing under the act. In 1949, for this reason, Dennis Chitty and John
Clarke applied to the Home Office for a license. In doing so they intro-
duced the concept of stress to the regulatory landscape of British animal
experimentation. Furthermore, they inadvertently challenged the long-
held definition of pain as being the result of surgical interventions into
the animal body. Chitty, a British-born Canadian ecologist, and Clarke, a
Australian doctoral student, were members of Charles Elton’s Bureau for
Animal Population at the University of Oxford.? From the 1930s Elton and
his small team of researchers had worked to establish population cycles as
an economically crucial yet little-understood phenomenon. The promise
of being able to predict and control periods of scarcity and abundance in
wild populations of animals with economic value attracted the support of
numerous parties. Imperial Chemical Industries (ICI), for instance, spon-
sored research into game populations. Similarly, the Universities Federation
for Animal Welfare (UFAW), a self-styled “scientific” animal welfare society,
supported an investigation into wild rabbit populations in the hope of dem-
onstrating them to be detrimental to British agricultural production (as
opposed to a useful source of food).!” By pioneering new methods of con-
ducting censuses of wild populations, such as Chitty’s methods of trapping,
ringing, and recapturing live mammals, the bureau had become a leading
center for research into population density and mortality in natural habitats
by the 1940s.1!
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The formative work of the bureau was synthesized in Elton’s Voles, Mice
and Lemmings: Problems in Population Dynamics (1942). This book established
the reality of cycles in populations of small, wild mammals, as well as the eco-
nomic importance of understanding such cycles and the inadequacy of cur-
rent explanations for the phenomenon. Elton contended that none of the
four main explanatory hypotheses—food shortage, predation, weather, and
epidemic disease—adequately explained sudden population collapses.!?
This led Chitty to develop a controversial, yet latterly influential, hypothesis.
He proposed that individuals born into dense populations differed congen-
itally from those born into growing populations. Such qualitative change,
he suggested, provided a self-regulatory mechanism by which populations
could control their number.!3

This theory was first articulated in a manuscript prepared in the late
1940s and submitted to the Journal of Animal Ecology. Chitty explained how
natural population crashes might be caused “primarily due to adverse con-
ditions to which the parents were subjected in the previous breeding sea-
son.” Despite Elton and Chitty having founded the journal in 1932 and
having served as editors until 1950, the newly appointed editor rejected
the paper. At best, Chitty’s “vague speculation” was judged to go against
the grain of ecological thinking by proposing internal as opposed to exter-
nal regulatory factors for a population. At worst, it could be read to imply
aform of inheritance of acquired characteristics (i.e., Lamarckism). Had it
not been for the intervention of Peter Medawar, a past colleague and sup-
porter of the work of the bureau, the paper may not have been published
at all. Medawar encouraged Chitty to press on, recommending the article
to the Philosophical Transactions of the Royal Society of London, where it was
published in 1952.1* For Chitty, this proved to be a formative experience.
Subsequently, he became vehemently committed to ecology as an experi-
mental science. Indeed, throughout his career he remained suspicious of
ecological theories based on observation, descriptive reasoning, or mathe-
matical modeling alone.! To be taken seriously, Chitty believed, a hypoth-
esis required replicable experimental evidence.

In 1949, therefore, Chitty challenged John Clarke to provide the evidence
through a series of laboratory-based experiments using the short-tailed field
vole (Microtus agretis). Voles had long served as the favored model for popu-
lation density research at Oxford because they were readily available in local
woods and, anecdotally, were known to increase by dramatic proportions
before suddenly disappearing. In the 1930s, Richard M. Ranson and John
R. Baker had developed methods for domesticating and maintaining wild
voles in the laboratory.!% Because voles were known to fight with remarkable
ferocity in threatening scenarios, fighting was chosen as the object of study.
Chitty and Clarke reasoned that increased fighting within a dense popula-
tion could cause physiological disturbance in pregnant animals capable of
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creating abnormalities in their progeny. Such abnormalities, it was thought,
could be responsible for increasing mortality over generations. But without
a mechanism capable of connecting behavior at the level of the population
to physiological change at the level of the individual, it was unclear how this
could happen or what should be measured as evidence of the process. As
ecologists, neither Chitty nor Clarke possessed the necessary pathological
expertise to compare whole organisms for abnormalities. They required
what Clarke later described as a “quick, uncomplicated measure of the phys-
iological state of the animals, which would be at once meaningful.”!” Stress,
as set out in Hans Selye’s general adaptation syndrome, proved a perfect
fit for this job. Stress not only provided a mechanism by which behavioral
change in the population could be related to physiological change in the
individual but also suggested an efficient biological marker for the measure-
ment of bodily change.!®

With an experiment planned, Chitty and Clarke applied to the Home
Office for a license, including dispensation from anesthetics, as they believed
their experimental design to be “calculated to give pain.” They explained
their desire “to keep voles under conditions likely to result in fighting for
the establishment of social hierarchy” to study the “effect of social stress
upon longevity and reproduction with particular reference to the adapta-
tion syndrome (Selye).”!” But there was no precedent for such a request
because “no certificate has previously been submitted to the Secretary of
State to allow such experiments to be made in this country.” The Home
Office was uncertain as to how to respond because “no actual operative pro-
cedure” was intended, and it was unclear how the work could be calculated
to inflict pain.?’ Importantly, analogous experiments had been undertaken
in 1930 by Francis A. E. Crew and Ljuba Mirskaia at the Animal Breeding
Research Department within the University of Edinburgh. Investigating the
effects of density on mouse populations, they described how “mouse dif-
fered from mouse temperamentally. . . . The males fought desperately and
without respite and . .. the commonest form of injury was partial or com-
plete castration. Such mutilated males as survived were permitted by their
masters to re-enter the community. . . . Certain boxes had to be withdrawn
from the experiment, for . .. the original occupants had provided a group
which spent all their time killing new members and replacements. . . . These
were death traps for the new-comers.”?! No license had been requested for
this work. Yet there was no question of Crew and Mirskaia having been in
the wrong for not having applied to the Home Office.?? Rather, the Home
Office wrote to Chitty asking why he thought a license was required for the
proposed experiment.

At no point was the scientific worth of investigating correlations between
population density and Selye’s general adaptation syndrome questioned.
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The singular difficulty, in the view of the Home Office, was how to fit Chitty’s
understanding of pain within current regulative practices. In a detailed
explanation, Chitty described why he believed that “animals subjected to the
stress of fighting” should be understood to “suffer.” The proposition that
“fighting upsets maternal physiology” implied that “the resulting progeny
suffer permanent disability to grow and/or reproduce.” In addition, there
was a risk “some animals may be physically injured or killed by fighting.”?3
As was customary in difficult cases, the Home Office called on the Advisory
Committee on the Administration of the Cruelty to Animals Act, an expert
group consisting of scientists and lawyers, to adjudicate.

All permissions to dispense with anesthesia had hitherto been accom-
panied by a standard limiting condition, stating that “no operative proce-
dure more severe than simple inoculation or superficial venesection may
be adopted in any of the said experiments.” This clause formed part of
the “pain condition,” the intent of which was to ensure that no animal suf-
fered severe pain.?* In this case, no operative procedure was planned and
so such a caveat made little sense. Moreover, it did nothing to address the
possibility of “severe injuries” occurring as a consequence of fighting.?> The
Advisory Committee therefore asked Chitty how he intended to meet the
“Pain Condition,” to which he explained injured animals would be removed
and painlessly put to death. Satisfied, the committee concluded that “the
experiments were potentially valuable and no undue suffering was likely to
result. In effect the experiments would reproduce conditions that occurred
in nature, but whereas under natural conditions animals maimed in fighting
would die a lingering and often painful death, in this case serious casual-
ties would at once be removed and painlessly destroyed.”?® The moral defer-
ence to “nature” is itself worthy of note. However, of most significance is how
stress challenged the conventional regulatory understanding of pain. In the
event, the full extent of the challenge was evaded.

Chitty and Clarke were granted their license. As their proposed work
would not violate the standard limiting condition, it was appended despite
its irrelevance. Nonetheless, this episode marked the beginning of a major
redefinition and extension of the regulatory understanding of pain.
Suffering could no longer be viewed as solely deriving from physical inter-
ventions into the body. While stress-induced suffering continued to be pre-
dominantly framed in terms of physiological change, the capacity of animals
to experience pain had widened far beyond physical interventions into the
body. Animal sociality, for example, could now be recognized as capable of
causing suffering by altering behavior and detrimentally effecting physiol-
ogy. The implications of this new model of suffering was quickly mobilized
and deployed by those who sought to make animal welfare a foremost con-
cern of animal-dependent experimental science.
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Materializing Well-being in the Laboratory:
A Science of Animal Welfare?

In 1949 Chitty briefly toured the United States, discussing his World War
IT development of economic methods of pest control.?” At Johns Hopkins,
he met with Curt Richter, David E. Davis, John B. Calhoun, and John ]J.
Christian, all of whom were undertaking analogous work on population
density with a view to controlling rat infestation in Baltimore.?8 In quite dis-
tinctive ways the Baltimore group was investigating relations between pop-
ulation density, environment, behavior, and stress.2? Richter, for example,
was investigating how the stress of domestication might alter laboratory rats
through a process he thought may “parallel the development of man in soci-
ety.”®® Though Chitty must have discussed their mutual interests, he failed
to make explicit connections between his encounters in Baltimore and his
vole work at Oxford. In 1950, when Christian published a paper that effec-
tively preempted his and Clarke’s investigation, Chitty was “temporally dev-
astated.”3! It was not in Baltimore, therefore, that Chitty was introduced to
the work of Selye but rather at a meeting of the Society for Experimental
Biology that Chitty attended on his return to the United Kingdom.

At this meeting Michael Robin Alexander Chance suggested that Selye’s
ideas “might provide the theoretical framework” for Chitty’s “otherwise
bald and unconvincing narrative” regarding the regulation of popula-
tions.?? Chance was a zoologically trained pharmacologist, who had worked
in industry (Glaxo Laboratories, 1938-46) before joining the University of
Birmingham as lecturer in pharmacology (1946-82). His real interest, how-
ever, was the new behavioral science of ethology, which is conventionally
understood to have methodologically prioritized the relationship between
environment and behavior, emphasizing the study of animals in nature as
opposed to in the laboratory.?® Chance, however, applied ethology to the
study of domesticated laboratory animals. Reasoning that the “natural” envi-
ronment of laboratory animals was, in fact, the laboratory, Chance deployed
ethological techniques to identify the “normal” species-specific behavior of
common laboratory animals (so as to render them more reliable experi-
mental tools).>* He was among the first to demonstrate that social behav-
ior could alter physiological reactions to pharmaceutical drugs, a discovery
that had crucial implications for experimental design and later directly
informed experimental studies of stress.?> For Chance, ethology provided
a means to capture the complexity of living organisms within their environ-
ment. Ethological techniques could chart interactions between the wider
physical and social environment on the one hand and individual physiol-
ogy, emotion, and behavior on the other. Structural changes in the individ-
ual body could thereby be related to behavioral changes in the population.
Stress, therefore, was a useful conceptual resource for ethological studies, as
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it provided a theoretical framework to relate phenomena across psychoso-
matic and psychosocial territories.

This conceptual orientation, which was shared by many who were influ-
enced by ethology and psychosomatic approaches in the 1950s, situated the
knowing subject within the environment of, and therefore in relation to,
the object of (or means to) knowledge. Consequently, it encouraged reflec-
tive thought. One example of this trend was a tendency toward explicit
consideration of the methodological difficulties in the production of objec-
tive knowledge. Chance, for example, developed a course for medical stu-
dents titled “How to Observe,” consisting of practical exercises in behavioral
observation of laboratory animals. The intention was to demonstrate to
students that what they looked for in a given situation often had little to do
with what they looked at.®® Placing the knowing subject in relation to the
object of knowledge also accentuated the subjective relations between the
two. Accordingly, in his work Chance emphasized how researchers, animal
caretakers, and animal technicians formed part of the social environment
for laboratory animals. From this perspective humans were understood as
agents in the psychosomatic and psychosocial processes that shaped the ani-
mals.?” This view had clear implications for experimental design—psycho-
social spaces now had to be controlled if verifiable experimental knowledge
was to be produced. Moreover, this approach also opened up the relation-
ship between experimental scientist and laboratory animal as a new territory
for ethical intervention, within which the well-being of laboratory animals
came to the fore.

In the 1950s, Chance’s studies of laboratory animal well-being were sup-
ported by the Universities Federation for Animal Welfare (UFAW) as part
of a wider research program to develop “humane experimental technique.”
UFAW was unique among animal advocacy groups in that it sought to recruit
the intellectual elite to develop a “science” of animal welfare.?® Rather than
appealing to popular politics, UFAW worked with scientists and veterinar-
ians in an attempt to pragmatically “reduce the sum total of pain and fear
inflicted on animals by man.”®” From the 1940s UFAW had considerable suc-
cess appropriating a then prevalent concern over the reliability of experi-
mental animals as a means to turn scientific attention to questions of animal
welfare.?0 By arguing that the welfare of laboratory animals was the start-
ing point in the production of standardized, and thus reliable, laboratory
animals, UFAW encouraged the consideration of laboratory animal well-
being as a key methodological concern in the design of experiments. UFAW
funded Chance’s research, for instance, as his ethological studies were
thought to demonstrate “the importance of a happy home life (cage design,
nature, and number of companions) in producing uniform results in test
animals.”*! In this way, animal well-being was reconfigured and transitioned,
moving from a language dominated by moral rhetoric into a new form of
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specialist expertise grounded in pragmatic science. Within this logic, ethical
concern became scientific necessity.

The UFAW Handbook on the Care and Management of Laboratory Animals
(1947) did much to establish the new science of laboratory animal wel-
fare (as well as UFAW’s credibility within scientific circles). It was the first
general handbook providing standard methods of animal care for all the
major laboratory animal species. Animal-dependent experimental scientists
responded positively to the Handbook, one reviewer describing it as “a very
practical blend of economics and humanitarianism . . . indispensable to all
concerned in any way with the production and use of animals in laborato-
ries.”*? The style of the Handbook was strongly practical, providing standard
species-specific approaches to animal housing, breeding, feeding, handling,
and general husbandry. Yet emphasis was also placed on the sometime sub-
jective and always relational aspects of working with animals. For example,
the Handbook described how “animals may suffer acutely from boredom, and
they certainly need exercise, companionship and opportunity for play.” As
little was known about these needs, much more had to be learned about
the “psychological conditions that make for a happy and contented stock.”*?
Consequently, UFAW focused a good deal of attention and financial support
on such research.** Within this work the concept of stress came to play an
important role.

In 1954, UFAW funded a new research project intended to develop
humane approaches to experimental science. Peter Medawar was appointed
to guide the work, chairing UFAW’s Scientific Advisory Committee, which
also included William Lane-Petter, then head of the Medical Research
Council’s Laboratory Animals Bureau. Medawar enthusiastically supported
what he saw as “research on methods of research,” providing space in his
laboratory at University College London (UCL) for two researchers, William
Moy Stratton Russell and Rex Burch.*> Russell took the lead in shap-
ing the conceptual development of what became The Principles of Humane
Experimental Technique (1959).%6 Russell had recently completed a D.Phil at
the Department of Zoology at Oxford. While there he had become enam-
ored by ethology, the principles of which he synthesized with cybernetics
and systems theory to form what he termed a “psychosomatic” approach to
animals. His aim was to develop an approach to laboratory animals about
the principle of “mens sana in corpore sano [a healthy mind in a healthy
body].” What became “humane experimental technique” emphasized that
the experimenter would not “get one without the other.”*

Drawing directly on the work of Chitty and Clarke, Russell presented his
psychosomatic approach as a refinement of stress research.*® It was “regret-
table alike on humane and scientific grounds that so large a proportion of
the study of psychosomatics in animals has so far been carried out with the
bludgeon of ‘stress’ of the more severe kinds.” Russell went on to explain
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that “everything about the rich physiological network suggests the possibil-
ity of much more refined effects of behavioural upon internal states.” Here
again, stress provided a theoretical approach capable of integrating physi-
ological, psychological, and behavioral change across the levels of individ-
ual and population. Russell believed that domesticated animals appeared
less able to cope with stress because of the restraints placed on their range
of responses by the controlled environments in which they lived. “Conflict
states never persist in nature,” Russell claimed, because “while lower animals
have no direct control over their moods, automatic mechanisms ensure that
distressing ones do not persist.” However, this “natural sequence is disturbed
in captive and domesticated animals.”*’ Consequently, those who worked
with laboratory animals were under a moral obligation to ensure environ-
ments met the welfare needs of animals, either by allowing automatic mech-
anisms to operate as in nature or by compensating in some way if they could
not. The physical environment, thereby, became a site mapped and shaped
by ethical considerations.

To understand the “refined effects” of psychosomatic interactions,
Russell made “distress” (as opposed to stress) the central concept and object
of humane experimental technique. Distress gave notions of “humane” and
“inhumane” a practical meaning embedded in quantifiable properties. It
was defined as a state that “if protracted, would lead to the stress syndrome.”
Humane experimental technique demanded not only the removal of nega-
tive scenarios but the provision of positive ones. Science was expected to
“aim at well-being rather than the absence of distress.”> The laboratory
animal was portrayed as existing on a scale with one end being “distress”
and the other “well-being.” Russell outlined various promising lines that
might provide criteria to quantify distress. Again, stress was the model. The
advancement and refinement of endocrinology, for example, promised a
reliable approach to the biological measurement of distress. Following the
work of Chitty, the measurement of breeding productivity could also serve
as a general indicator of well-being, with any decline indicating an increase
in distress. Finally, albeit a somewhat subjective indicator, “the animal’s
behaviour toward the experimenter” was suggested as an “extremely pertinent
and valuable criteria” of laboratory animal well-being.’! Within humane
experimental technique, well-being became a variable within a new science
of animal welfare, which served to reconfigure moral values from political-
cum-philosophical concepts to quantifiable material states.

Today, codified as the “3Rs” or the refinement, reduction, and replace-
ment of animals in experimental science, humane experimental technique
provides the ethical framework governing animal experimentation in the
developed world. Yet few have read The Principles of Humane Experimental
Technique. Unlike the UFAW Handbook, it was poorly received and quickly
dropped out of print.>? The conventional history assumes the 3Rs to have
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been ignored until they were “rediscovered” in the late 1980s. However,
alongside the wider work of UFAW and others, the Principles formed an
important contribution to the reimagining of the laboratory animal. No lon-
ger could animals be approached as mere tools. Not only had recognition of
their experiential capacities broadened, but it had vastly escalated in practi-
cal as well as ethical importance.

Moreover, animal well-being was gradually reconfigured from a political-
cum-philosophical ideal to a set of practices grounded in the material cul-
tures of science. The concept of stress was a critical mechanism within this
transformation. In the work of Russell, for instance, stress helped to imbue
laboratory animals with mentality, and thus the capacity for mental suffer-
ing, recognition of which was cast as simultaneously having ethical signifi-
cance and scientific consequence (as mental suffering brought physiological
change, it had to be controlled to produce replicable experimental results).
This new, largely materialized approach to, and understanding of, animal
well-being went on to inform the development of “laboratory animal sci-
ence,” the growth of the laboratory animal industry, and the professional-
ization of the role of animal attendants and technicians in the post-World
War II period. Accordingly, laboratories and animal houses were extensively
redesigned to provide an environment more conducive to the laboratory
animal “welfare,” a process that encompassed everything from the design of
cages and the development of pathogenically secure buildings to the provi-
sion of “silent” fire alarms operating at a range inaudible to common species
of laboratory animals. The logic governing these transformations latterly
became known as the science of animal welfare.

In this way, stress also contributed to the wider transformation of the
ways in which animals were commonly understood to experience pain. The
Departmental Committee on Experiments on Animals, for example, which
was appointed by the Home Secretary in 1963 “to consider the present con-
trol over experiments on living animals,” reported that “many scientific
witnesses suggested that the concept to be controlled by the Act should be
expressly expanded from ‘pain’ to comprise ‘any interference with or depar-
ture from the animal’s normal state of health or well-being,” and that this
larger concept should be termed ‘discomfort’ or ‘distress.””

Changing understandings of the experiential capacities of animals
were not solely driven by the intellectual concept of stress. Rather, they
were equally a response to the experimental practices that produced such
knowledge:

Other witnesses reminded us that mental illness and neurosis are largely
problems in modern civilisation, and drew attention to increasing interest
in states of animal behaviour and psychological experiment designed to
find forms of treatment for disordered states in human patients. . . . These
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witnesses told us that manipulation of environment was likely to be much
more widely used as an experimental technique in the future, and urged that
any procedure designed to produce the equivalent of stress in man should
be subject to statutory control.?

Recognition that the environment could be used as an experimental tool
to impact negatively on the physical and mental health of animals brought
with it an obligation to ensure that the everyday environments experi-
enced by animals be designed to maximize well-being. The report of the
Departmental Committee recommended the expansion of the regula-
tory definition of pain to encompass at least three states of incrementally
increasing suffering: “discomfort,” “stress,” and “pain.” The emergence of
the “stressed” animal had implications far beyond laboratory animal produc-
tion, provision, use, and welfare. A key site of related transformation was the
increasingly industrialized farm.

Materializing Well-Being on the Farm:
An Economics of Animal Welfare?

Agriculture and industrialized farming provided a second interrelated dis-
course within which stress again emerged in conjunction with ethical reflec-
tions on animal well-being. For instance, the model of animal suffering
developed within the laboratory sciences and expressed by the Departmental
Committee on Experiments on Animals directly influenced the report of the
concurrent Technical Committee to Enquire into the Welfare of Animals
Kept under Intensive Livestock Husbandry Systems.>* The latter formed a
response to Ruth Harrison’s Animal Machines (1964), an “exposé” that drew
on the language of stress to represent modern methods of industrial farm-
ing as inherently “cruel.”® Harrison, like Russell, emphasized relationships,
in her case that between stockmen, livestock, and the environment. She
lamented that within industrial factory farming, “the domesticated animal
is very dependent on those who look after it. . .. In the agricultural world
drugs have taken the place of stockmanship, but it is difficult to blame the
stockman entirely for this. When he has vast numbers of animals to look
after he cannot be expected to have the same feeling and instinct for their
needs as he did with relatively few.”>%

Throughout Animal Machines dynamic psychosocial relations were pre-
sented as the territory through which health and welfare were determined.
Improperly structured relations, whether between human and animal, or
animal and animal (e.g., population densities), were described as stress
situations that led to disease. Wherever possible, the concerns of indus-
trial farmers were quoted verbatim. For instance, the words of K. M. Smith,
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head of the Veterinary Division of Associated Broiler Breeders, were used to
reveal the inhumane consequences of industrial broiler production: “When
animals are subjected to adverse conditions a chain of events was initiated in
the body, irrespective of the nature of the stress and, if this continued long,
the animal developed clinical signs of disease.”” Harrison blamed industrial
practices for the increased suffering inflicted on animals by modern farms.
For her, industrialized “factory farming” was incompatible with the well-
being of animals because it maximized profit at their expense. Others, how-
ever, believed the two to be perfectly compatible, arguing that productivity
relied on health and welfare. Here, ethology played a central role, much as
it had in the laboratory, by making well-being a condition of productivity.
Though agricultural discourses focused on economic as opposed to scien-
tific productivity, in practice this reconciliatory logic again placed emphasis
on a material approach to farm animal welfare.

When appointing members to the Technical Committee, the Ministry
of Agriculture, Fisheries, and Food was anxious to have “someone on the
Committee who is an authority on the reactions of animals to conditions
that man imposes upon them” and who was also experienced in questions
of “animal mentality.” Initially, Phyllis Croft, a veterinarian who had inves-
tigated neurosis in farm animals, was the preferred appointee. She was
recommended as “a world authority on consciousness in lower animals.”>®
Working with Grey Walter at the Burden Neurological Research Institute,
and later with Derek Richter at the Neuropsychiatric Research Centre (at
the Whitchurch Hospital in Cardiff), Croft, with support from UFAW, had
also studied the effects of electrocution, electric stunning, and electric
anesthesia on animals. Her work on the electrical activity of the heart as
a measure of consciousness and sensibility to pain directly informed the
development of humane experimental technique.’® However, her asso-
ciation with UFAW made it “doubtful farming circles would regard her
as an independent member.”® Consequently, the Cambridge ethologist
William H. Thorpe was selected in her place. Thorpe was highly successful
in convincing the committee that stress, encompassing mental stress, was
incompatible with both the welfare of farm animals and their overall eco-
nomic productivity. In a detailed analysis titled “The Assessment of Pain and
Distress in Animals,” included as an appendix to the committee’s report,
Thorpe explained the experiential capacities of agricultural animals and the
utility of ethology for gauging suffering. In doing so, he drew widely on work
funded by UFAW, for instance, citing John R. Baker (on The Scientific Basis of
Kindness to Animals) and referring to Lord Russell Brain’s address to a UFAW
symposium on “The Assessment of Pain in Man and Animals.”®! Brain’s rea-
soning so swayed the committee that it was quoted verbatim to justify their
acceptance that “animals can experience emotions such as rage, fear, appre-
hension, frustration and pleasure, though they do display different degrees
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and types of intelligence which may affect the reaction to particular stress-
causing circumstances.”5?

Through his experience chairing the Technical Committee, Francis W.
Rogers Brambell, a veterinarian by training, became a leading proponent
of ethology’s potential to provide a scientific approach to animal welfare.
He believed ethology opened a window into “the feelings of animals . ..
derived from their structure and functions and also from their behaviour.”
Echoing Russell, Brambell also identified a moral obligation toward animals
as a condition of their domestication. Placing animals “wholly and contin-
uously under human control,” he argued, would “markedly increase the
responsibility of those who use them towards the animals in their charge.”%?
In practice, this translated into a series of detailed species-specific recom-
mendations specifying the types of environments and, crucially, population
densities, thought to be concordant with maximizing animal welfare.

Animal well-being was elided with efficiencies of livestock production, for
example, through the widespread assumption that stress impaired breeding
and growth rates. The report described how “cattle of all ages kept indoors
become very accustomed to their immediate environment and routine and
that a change, even to another house, unsettles them and tends to set up a
temporary state of stress which is reflected for a week or two by decreased
growth.”%* This was a highly instrumental form of animal ethics; the provi-
sion of adequate environments was driven as much by the desire to maxi-
mize animal productivity as to preserve animal well-being, so much so that
the committee entertained the idea of breeding animals better suited to
economically designed environments as opposed to altering industrial-
ized farms to suit the needs of existing animals. The geneticist, Kenneth
Mather, for example, assured the committee “it was possible deliberately to
breed birds with temperaments or mental attributes suitable to specialised
types of keeping.” Evidently, by this point, the category of “mental stress”
had become broadly accepted, although there was little consensus on “how
important a part of the animal’s existence this represented.”® In its con-
clusion, the Report of the Technical Committee made clear that animal welfare,
grounded in scientific information on the behavioral needs of domestic ani-
mals, “could be of great economic value to the industry.”%

By the late 1960s the stressed animal had become prominent across vet-
erinary literature. In 1967, for instance, the Veterinary Record published an
extensive review of research on the effects of domestication on behavior
and health, which explained how “overcrowding in many species . . . acts as
an adrenal stress and may cause sudden death (Selye’s syndrome).”®” The
work of John B. Calhoun, Heini Hediger, Konrad Lorenz, Curt Richter, and
William H. Thorpe, among other ethologists, was deployed to argue that
the “relationship between social stress and the incidence of certain mental
disorders in humans” should now be extended (or returned) to the study
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of domesticated animals. Problems such as cannibalism in poultry would
then be reimagined as forms of “paraneurosis” caused by social stress.%
Elsewhere, stress-related research, including that by John J. Christian, David
E. Davis, and Vero Copner Wynne-Edwards, was mobilized to transform vet-
erinary responsibilities as well as knowledge and practice. “Stress manifesta-
tion . . . is a confession of failure on our part to give guidance to the animal
husbandman” claimed a 1969 article in the British Veterinary Journal%? Such
a conclusion was far from unique. As in human medicine a decade before,
stress was becoming ubiquitous within the veterinary literature almost as
though Selye was being discovered anew.

In May 1973 the Royal Society for the Prevention of Cruelty to Animals
(RSPCA), in conjunction with the recently established Society for
Veterinary Ethology (1966), organized a symposium to discuss growing
concerns about “Stress in Farm Animals.” The meeting was notable on
several counts, not least that it was the first scientific meeting the RSPCA
had organized in its near-150 years of existence.”’ The move to court sci-
entific expertise was indicative of the growing influence of a new prag-
matic “middle ground” within animal advocacy politics, which promised
to reconcile animal suffering with utility. The landscape of the “animal
question” was changing. Traditional antagonism over animal use was mov-
ing from a focus about a rhetorical dichotomy grounded in a language of
moral values to a pragmatic, quantifiable science, expressed in material
practices. Without literacy in the new scientific language, animal advocacy
groups—even those as preeminent as the RSPCA—risked becoming side-
lined. Put another way, the UFAW model of animal advocacy was quietly
gaining ground where it mattered, shaping policy and practice. At a time
when philosophies influenced by radicalized animal liberation and direct
action were gaining widespread public attention, a pragmatic scientific
approach to animal welfare appeared increasingly valuable to industries
finding themselves newly under siege.

Papers presented at the 1973 meeting attempted to formulate a gen-
eral concept of stress as well as find pragmatic methods of identifying,
preventing, controlling, and understanding stress in domesticated ani-
mals. Several themes discussed at the Mental Health Research Fund’s
1958 conference were replayed, not least the problem of the multiple
meanings of stress. “Although Hans Selye gave stress its medical meaning
he did not deprive the word of its broad meaning to the layman,” com-
plained one participant. Consequently “those . . . who would study stress
in animals have been hampered by an inadequate vocabulary.”’! The
1973 meeting struggled to formulate a general concept of stress. Having
“left the meeting with confused thoughts and suffering from mental con-
stipation,” one attendee reported that “the concept of stress seems to
have taken on misleading connotations. Stress is a convenient shorthand
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term which describes a number of incomprehensibles. As yet, it does not
explain a mechanism.””?

Such views, however, were held by a minority. General veterinary opinion
acknowledged that the stress concept was “not, apparently, open to easy defi-
nition” yet was nonetheless highly useful (particularly when “Selye’s original
terminology” was remembered).” The vagueness of the term was under-
stood to be productive. It allowed stress to serve as a vector by which what
had been individual, ephemeral, and often subjective observations of animal
ill health could be codified within a new language of disease. The stress con-
cept allowed subjective observations to be communicated and widely under-
stood. In this way, the “isolated point of view of a veterinary surgeon” could
be translated into a new “terminology of what is all too obviously a disease
syndrome.” Increasing veterinary use of the stress concept “could not be
otherwise,” one surgeon concluded, because “all practicing veterinary sur-
geons know these factors exist, most of them suffer from the symptoms!”7+

This, again, indicates how the conceptual landscape of stress encouraged
reflective thought. Stress situated all living organisms, including human and
animal, within interdependent relationships. Accordingly, the adoption of
the language of stress was often followed by the recognition of moral and
ethical obligations. Throughout the 1973 meeting, for instance, stress was
understood to be a problem of veterinary health with corollary significance
to animal well-being (hence the RSPCA’s interest). In closing the sympo-
sium, P. L. Brown concluded that all agreed that “animal behaviour may well
prove to be the best indicator that we have of the animal’s wellbeing and
welfare.”” Yet, in an analogous way to how laboratory animal welfare had
become amalgamated with the needs of experimental science, here farm
animal well-being was equated with productive economies. If stress could
explain sudden animal death in transportation, for example, it had clear
economic significance in terms of preventing the loss of “product.””® More
subtly, the stress concept was increasingly employed to make animal pro-
ductivity a marker of well-being. Here, the work of John ]J. Christian, who
had shown that both growth and reproduction rates could be suppressed by
stress, was invoked to establish “economic performance” as an indicator of
animal well-being.”” In this way the stress concept facilitated a rapproche-
ment of the economic priorities of intensive farming and the welfare needs
of agricultural livestock.

Reflections: The Materialization of Well-Being
The stress concept served a comparable role within laboratory animal sci-

ence and factory farming, operating to reconfigure the problem of animal
well-being from a political-cum philosophical critique to a set of scientifically
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grounded materialized practices linking welfare to productivity. In doing so,
stress transformed what had been a problematic site, that of animal suffer-
ing in the laboratory and the farm, into a newly productive space for inter-
ventions by new forms of expertise. Ethology, for instance, has developed
as an applied science, a science of animal welfare. Applied ethology as
expert knowledge increasingly polices a new, and latterly influential, middle
ground, where rhetorical debates between animal use and animal ethics are
reconciled by reforming practice to enhance productivity.

Concurrently, the stress concept has incrementally widened understand-
ings of the experiential capacities of animals, encouraging, for instance, a
wider recognition of their capacity for mental suffering. Although legisla-
tive change to place animal “distress” on a par with “pain” within the regu-
latory landscape of British animal experimentation was not enacted until
the Animals (Scientific Procedures) Act of 1986, this understanding was
nonetheless widely entrenched by the early 1960s. On the farm the legisla-
tive extension of animal suffering to include distress occurred much earlier,
incorporated within the Agriculture (Miscellaneous Provisions) Act of 1968 (a
direct response to the 1965 Report of the Technical Committee). While the credibil-
ity of Selye’s general adaptation syndrome had declined within human psychi-
atric and medical thought by the 1980s, it remained a useful tool with which
to frame and problematize human-animal relations. For instance, stress, as
structured by Selye’s general adaptation syndrome, was presented as a reliable
indicator for measuring animal suffering by Marian Stamp Dawkins in Animal
Suffering: The Science of Animal Welfare, published in 1980.78

As a concept, stress drew much of its utility from its flexibility of meaning.
The multiple meanings inherent to the language of stress allowed ideas and
dynamic processes that had been unhelpfully separated to be systematically and
scientifically related to one another. Indeed, stress was so effective that it could
act as a vector of communication across disciplines, specialisms, and even long-
polarized political positions on the politics of human-animal relations.

In contrast to terms such as “psychosomatic,” which instantiated through
their construction the historical legacy of the separation they were intended
to overcome, stress appeared to provide a scientific language capable of cap-
turing the ethereal and subjective relational experiences that hitherto could
be represented only in common language. Within animal-dependent sci-
ence, stress provided a language through which laboratory animals could be
situated within, and understood to interact with, the complex physical and
social environment of the laboratory. Stress made the physical and social
environment determining factors of the physiological state of the labora-
tory animal under study. Furthermore, stress relocated the human subject
within that environment, making the researcher integral to, controller of,
and obligated to, the laboratory animals’ well-being. This logic also gave
new importance to the role of animal caretakers and technicians, as well
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as the work and structure of the animal house. Stress provided a language
that resonated with a fundamental, yet not systematically articulated, aspect
of animal experimentation: the relational, epistemological, and ontologi-
cal interdependence of the knowing human and the animal object of (or
means to) knowledge.”

Experiences previously expressed in common language could be codified
within an apparently scientific language, and subjective states such as pain
and suffering could now be quantified, each of which in turn allowed ethical
concerns previously limited to the realm of political-cum-philosophical rhet-
oric to be reconfigured as material practices within, and of importance to,
the experimental work of the laboratory. This accounts for how and why the
language of stress proved capable of bridging the gulf between practices of
animal use and moral arguments for animal well-being. Perhaps of most sig-
nificance was that the invention of the stressed animal allowed the explicit
recognition of the mentality of animals and their capacity for mental suffer-
ing. This, more than any other consequence, had radical implications for
our understandings of, and relations to, nonhuman animals in the material
cultures of the laboratory and elsewhere.
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