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Conservation

Recreation, education and research programs all contribute to conservation
through increased appreciation of wild animals and their needs in nature, concern
for endangered species, and the development of scientific and technological means
by which to study or conserve wildlife in captivity and in nature. There is much
reason to believe that zoos will become the last refuge for increasing numbers of
species, extinct locally, regionally or altogether in nature, which have been reintroduced into the wild with success (and failure). Continuing research in zoos and
between zoos and wildlife ecologists and conservationists probably will assist reintroduction programs in the future.
For legitimate reasons ranging from potential value as a resource to spiritual
values and moral considerations, society seems firmly committed to the preservation of lifeforms. Species endangerment and extinction will increase as human
pressures continue to eliminate and alter habitats worldwide; thus zoos will assume
a more important function as major refuges for species' survival and perpetuation.
In some cases it may be deemed desirable to maintain certain endangered or difficult-to-breed species off of exhibit, though viewing could be possible remotely, e.g.,
by closed-circuit television. The zoo visitors would approve of any serious efforts to
preserve species even if it meant nonexhibition.
To develop most effectively conservation programs in the zoo, cooperative arrangements need be established with pertinent agencies and groups, e.g., state fish
& game departments, U.S. Fish & Wildlife Service, cooperating zoos, private conservation groups such as Audubon Society, National Wildlife Federation, International
Union for Conservation of Nature and scientific specialists.

-How
· 1 learnmg
.
ch'ld might the
d exhibit serve 0 r provl·d e specla
experiences for
1 ren, stu ents, teachers, etc.?
-What is the intergrative theme of the exhibit?
Education? To_ teach certain principles of .ecology, behavior or
conservation?
Conservation?· To prop aga t e an d preserve genetic potential?
Research!? T_o advance science, applied science or descriptiv~ natura h1story?
- On_ce the theme of an exhibit has been established have the other ex hi
bi:lon goals been fully integrated into the exhibit;
-

':::,'~ 1 ~~:,:x~~b~:~if~~t~~~~ opportunities to gain kn~wledge in all aspects

- ~~~~~~~~g/he edx~ibit, hadve the appropriate experts and specialists been
or a VICe an recommendation?
-Once the exhibit exists, will the appropriate specialists and r
to utilize the exhibit for realization of maximumg
tut:dt future uses or new emphases might be incorporated into or substior current uses or themes?

~~ou;aged

b~~~~i~~

The Role and ~esponsibility
of Zoos: An Animal Protection
Viewpoint

Exhibition: Philosophy & Principles
The essence of any zoo or animal park is exhibition of living animals. For the
most part, exhibition is an undertaking in what Aldo Leopold described as "recreational engineering." The first and most fundamental goal of exhibition is the
development of the individual's awareness and appreciation of living beings and of
life itself. When an exhibit meets this standard of recreational experience, it almost
always meets the optimal conditions for specialized opportunities in education,
research and conservation as well.
The primary consideration in exhibition is the design of physical, biotic and
social factors which will encourage the animals' natural behavior and healthy activity levels. Generally, when animals behave naturally, they are attractive and healthy.
As the basic aim of exhibition, naturalistic behavior also enhances potential for education, research and conservation.
An exhibit should be a completely integrated system for recreation, education,
research and conservation. Although an exhibit may be related to other exhibits by
theme, interpretive content, or lifeforms presented, each exhibit should achieve excellence by itself. An exhibit normally will be recreational; however, emphasis on
other goals may vary.'Moreover, the emphases of an exhibit may change over time;
thus it should be planned so that options exist for varying objectives.
The following considerations underlie the creation of a systematic exhibit with
optimal potentials:
-How can the animals' natural behavior be induced?
-What will the exhibit communicate to visitors?
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Neglect is more difficult to assess. It implies a failure to carry out an essential
or important task rather than deliberate cruelty. Often the cause is ignorance. Examples of neglect were given by the Universities Federation for Animal Welfare
(UFAW) in its small survey of zoos in Britain in 1970-71; UFAW drew attention to
such matters as deformed hooves and infected wounds.· More severe examples,
some bordering upon willful cruelty, were discussed by jordan and Ormrod (1978).
Such neglect can also be countered by legal act{on, under the relevant welfare legislation, but prevention is better than cure and the best nonmedical preventive
measure is probably the licensing and inspection of zoos (see later).
The third aspect of welfare, suboptimum management, is the most difficult to
assess and to remedy. The variation between species was mentioned earlier. While a
lion may appear to thrive, and probably breed, in a small and barren enclosure, an
okapi or dolphin is unlikely even to survive unless offered the best possible environment and subjected to the highest standards of management. In the case of the
cold-blooded animals, such as reptiles, amphibians and fish, the ability to "acclimatize" to adverse conditions is virtually nonexistent, and these animals may
show clinical signs of disease due to only slight differences in temperature or
humidity. Affected animals refuse to feed, develop skin and mouth lesions and
secondary infections and gradually deteriorate. This "maladaptation syndrome" has
long been recognized and is, regretfully, still a common cause of death in zoological collections. It and certain other conditions can be diagnosed clinically, but
many less extreme examples of suboptimum management are extremely difficult to
identify. As a result, recognition of welfare problems can often pose great problems.
One hesitates before mentioning "stress," as this is a term which is rarely used
correctly. In addition, the concept of stress is complex and cannot be discussed adequately in a few sentences. It was Selye (1936) who first described a syndrome
associated with such "stressors" as fatigue, pain, excess heat or cold, infection,
parasitism and trauma. He postulated that while an animal may be able to tolerate
and cope physiologically with low levels of stressors, it is unable to do so indefinitely and at a certain point begins to show pathological changes, such as a depression
of the white blood cells, changes in the lymphoid tissues and gastric ulceration.
Finally the animal may reach a stage of exhaustion and adrenal collapse. The true
role of "stress" in the zoo is still a matter for conjecture, but there seems little
doubt that as with other species, zoo animals should be protected from undue exposure to stressors. It is probable that "maladaptation" and other syndromes in animals are a manifestation of stress, the stressor being an adverse environment. Some
stressors can be counteracted, to a certain extent, by the use of vitamins, minerals,
antibiotics and corticosteroids, but it is far preferable to reduce the stressor to a
minimum. Unfortunately, however, it is not always possible to identify such stressors
and it is here that more research is urgently needed.
It will be apparent that the problem of suboptimum management is difficult to
tackle when so little may be known of the requirements of the species in question.
In the last century it was considered a great achievement to have kept an animal
alive in captivity; many, despite having survived capture and transportation, died
within a few weeks or months of arrival. This may still be a feature with some of the
rarer species, but more often the problem is not one of keeping the animal alive but
of maintaining it in the best possible condition and, wherever possible, of getting it
to breed. The requirements for a species to breed are often more critical than therequirements for it to survive, and breeding can be considered an indicator of good
/NT I STUD ANIM PROB 2(6] 1981
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Neglect is more difficult to assess. It implies a failure to carry out an essential
or important task rather than deliberate cruelty. Often the cause is ignorance. Examples of neglect were given by the Universities Federation for Animal Welfare
(UFAW) in its small survey of zoos in Britain in 1970-71; UFAW drew attention to
such matters as deformed hooves and infected wounds.· More severe examples,
some bordering upon willful cruelty, were discussed by jordan and Ormrod (1978).
Such neglect can also be countered by legal act{on, under the relevant welfare legislation, but prevention is better than cure and the best nonmedical preventive
measure is probably the licensing and inspection of zoos (see later).
The third aspect of welfare, suboptimum management, is the most difficult to
assess and to remedy. The variation between species was mentioned earlier. While a
lion may appear to thrive, and probably breed, in a small and barren enclosure, an
okapi or dolphin is unlikely even to survive unless offered the best possible environment and subjected to the highest standards of management. In the case of the
cold-blooded animals, such as reptiles, amphibians and fish, the ability to "acclimatize" to adverse conditions is virtually nonexistent, and these animals may
show clinical signs of disease due to only slight differences in temperature or
humidity. Affected animals refuse to feed, develop skin and mouth lesions and
secondary infections and gradually deteriorate. This "maladaptation syndrome" has
long been recognized and is, regretfully, still a common cause of death in zoological collections. It and certain other conditions can be diagnosed clinically, but
many less extreme examples of suboptimum management are extremely difficult to
identify. As a result, recognition of welfare problems can often pose great problems.
One hesitates before mentioning "stress," as this is a term which is rarely used
correctly. In addition, the concept of stress is complex and cannot be discussed adequately in a few sentences. It was Selye (1936) who first described a syndrome
associated with such "stressors" as fatigue, pain, excess heat or cold, infection,
parasitism and trauma. He postulated that while an animal may be able to tolerate
and cope physiologically with low levels of stressors, it is unable to do so indefinitely and at a certain point begins to show pathological changes, such as a depression
of the white blood cells, changes in the lymphoid tissues and gastric ulceration.
Finally the animal may reach a stage of exhaustion and adrenal collapse. The true
role of "stress" in the zoo is still a matter for conjecture, but there seems little
doubt that as with other species, zoo animals should be protected from undue exposure to stressors. It is probable that "maladaptation" and other syndromes in animals are a manifestation of stress, the stressor being an adverse environment. Some
stressors can be counteracted, to a certain extent, by the use of vitamins, minerals,
antibiotics and corticosteroids, but it is far preferable to reduce the stressor to a
minimum. Unfortunately, however, it is not always possible to identify such stressors
and it is here that more research is urgently needed.
It will be apparent that the problem of suboptimum management is difficult to
tackle when so little may be known of the requirements of the species in question.
In the last century it was considered a great achievement to have kept an animal
alive in captivity; many, despite having survived capture and transportation, died
within a few weeks or months of arrival. This may still be a feature with some of the
rarer species, but more often the problem is not one of keeping the animal alive but
of maintaining it in the best possible condition and, wherever possible, of getting it
to breed. The requirements for a species to breed are often more critical than therequirements for it to survive, and breeding can be considered an indicator of good
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management. In this respect there is less excuse nowadays for a zoo director to
claim ignorance. He or she can benefit greatly from the experiences of others. Publications such as the International Zoo Yearbook have done much to ensure that successes (and failures) of zoos are documented and, as a result, a zoo can benefit from
the experiences of another establishment thousands of miles away. The holding of
meetings, on both a national and international level, has also helped to improve
communications and has enabled zoo personnel to meet one another and to come
into contact with representatives from such fields as veterinary science, genetics
and animal husbandry. As a result, new methods can be adopted and liaison improved, for example, to ensure that isolated individuals of uncommon species are
exchanged or brought together in order to encourage them to breed.
A recent trend, which should be welcomed and encouraged, is for new zoos to
specialize in certain groups- for example, ruminants, cats or reptiles- and to
·direct their energies and resources toward these rather than trying to maintain the
wide selection of animals that is a characteristic of the older establishments. With
such specialization come experience and expertise which do much to ensure the
well-being of the charges. Advantage can be taken of new techniques, some of them
the result of work with laboratory and domestic species, such as methods of artificial insemination, incubation and, in the veterinary field, laparoscopy for the purposes of sexing and diagnosis of disease.
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It is quite impossible, in a paper of this length, to detail the requirements for
the adequate care of animals in zoological collections. Instead I should like to list
some important prerequisites which must be considered in the assessment of any
such establishment. These are: 1) trained, experienced and conscientious staff; 2) adequate and satisfactory accommodation; 3) optimum diet; 4) high standards of hygiene and disease prevention; 5) veterinary attention; 6) access to literature and contact with colleagues/other collections.
These points can only be discussed briefly. The staff are of paramount importance and it is no exaggeration to say that the welfare of zoo animals depends largely upon their dedication. In addition to dedication, however, they must receive
training, and it is encouraging to note the trend in many countries, including Britain,
toward the provision of training facilities for zoo staff. From the welfare point of
view it is particularly important that this should include the recognition of health
and disease and the ability to appreciate and take prompt action over pain and
discomfort.
Accommodation for zoo animals has improved enormously in the past few
years. Gone are many of the old-fashioned cages which afforded no opportunity for
normal behavioral patterns and which were often aesthetically unpleasant. Modern
enclosures take into consideration the needs of the animal and may include vegetation, pools, rocks and simulated habitats. Bars are less often seen; instead there is extensive use of glass and strong mesh and, for the larger species, of moats and ditches.
Special care is always taken to ensure that there are as few dangers as possible for
the animals (protruding nails or screws, toxic paints or corners in which individuals
may become trapped). Zoo architecture is now a specialized subject; as Hatley
(1972) pointed out, "The design of enclosures must be based on thorough knowledge of the animals' ecology and behavior, and obviously zoo biologist, veterinary
surgeon and architect must work closely together."
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management. In this respect there is less excuse nowadays for a zoo director to
claim ignorance. He or she can benefit greatly from the experiences of others. Publications such as the International Zoo Yearbook have done much to ensure that successes (and failures) of zoos are documented and, as a result, a zoo can benefit from
the experiences of another establishment thousands of miles away. The holding of
meetings, on both a national and international level, has also helped to improve
communications and has enabled zoo personnel to meet one another and to come
into contact with representatives from such fields as veterinary science, genetics
and animal husbandry. As a result, new methods can be adopted and liaison improved, for example, to ensure that isolated individuals of uncommon species are
exchanged or brought together in order to encourage them to breed.
A recent trend, which should be welcomed and encouraged, is for new zoos to
specialize in certain groups- for example, ruminants, cats or reptiles- and to
·direct their energies and resources toward these rather than trying to maintain the
wide selection of animals that is a characteristic of the older establishments. With
such specialization come experience and expertise which do much to ensure the
well-being of the charges. Advantage can be taken of new techniques, some of them
the result of work with laboratory and domestic species, such as methods of artificial insemination, incubation and, in the veterinary field, laparoscopy for the purposes of sexing and diagnosis of disease.
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It is quite impossible, in a paper of this length, to detail the requirements for
the adequate care of animals in zoological collections. Instead I should like to list
some important prerequisites which must be considered in the assessment of any
such establishment. These are: 1) trained, experienced and conscientious staff; 2) adequate and satisfactory accommodation; 3) optimum diet; 4) high standards of hygiene and disease prevention; 5) veterinary attention; 6) access to literature and contact with colleagues/other collections.
These points can only be discussed briefly. The staff are of paramount importance and it is no exaggeration to say that the welfare of zoo animals depends largely upon their dedication. In addition to dedication, however, they must receive
training, and it is encouraging to note the trend in many countries, including Britain,
toward the provision of training facilities for zoo staff. From the welfare point of
view it is particularly important that this should include the recognition of health
and disease and the ability to appreciate and take prompt action over pain and
discomfort.
Accommodation for zoo animals has improved enormously in the past few
years. Gone are many of the old-fashioned cages which afforded no opportunity for
normal behavioral patterns and which were often aesthetically unpleasant. Modern
enclosures take into consideration the needs of the animal and may include vegetation, pools, rocks and simulated habitats. Bars are less often seen; instead there is extensive use of glass and strong mesh and, for the larger species, of moats and ditches.
Special care is always taken to ensure that there are as few dangers as possible for
the animals (protruding nails or screws, toxic paints or corners in which individuals
may become trapped). Zoo architecture is now a specialized subject; as Hatley
(1972) pointed out, "The design of enclosures must be based on thorough knowledge of the animals' ecology and behavior, and obviously zoo biologist, veterinary
surgeon and architect must work closely together."
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A Response to Dr. Ian Dunbar
Registration and inspection of zoos should go hand-in-hand with legislation.
The latter is of little value, per se, if it only serves to provide a list of zoos with no
reference to their facilities and care of animals. A national register of zoos is desirable and only those establishments that are of a high enough standard should be
licensed. Subsequent inspections at, say, three year intervals should be carried out
to ensure that standards are being maintained or improved; if this is not the case,
the license should be withdrawn. In some countries such a registration system already works well. In Britain the only such schemes are voluntary and, inevitably,
tend to attract the better zoos rather than those of less high standard. The zoos on·
the lists of the Federation of Zoological Gardens of Great Britain and Ireland, for example, are generally those that already have good facilities and where animal
welfare is an important consideration, rather than the less sophisticated establishments that could benefit greatly from inspections and advice. The composition of
the inspection team is a matter of opinion, but in the case of the Federation it includes a zoologist and a veterinary surgeon, both of whom are experienced in work
with zoo animals.
The final point, closer liaison between zoos, animals welfare organizations and
conservation bodies is not one that can be enforced. Rather it must develop as a
result of improved communications. For too long zoos have been on the periphery
of the animal world, running their affairs in their own way and having few contacts
with those in other related fields. Much of the misunderstanding would be dispelled
if zoos were to play a more active part in debate on animal care and conservation
and if bodies concerned with the latter were to make a greater effort to involve zoo
staff in their deliberations. I SPA's decision to hold a symposium in 1979 on the role
and responsibility of zoological establishments was a useful step in this direction
and a good example of !SPA's sound and pragmati~ approach to animal welfare.
In this paper I have made it clear that I am a supporter of zoos and have no
wish to attack or criticize them unnecessarily. However, there is no doubt that zoos
can be a source of "suffering," that is, avoidable pain or discomfort, and as such
must attract the attention of all those concerned with animal welfare. However, I
feel strongly that our approach should be constructive. We must press for tighter
legislation and for higher standards of animal care. We must give our support to
research which will aid in our understanding of zoo animal behavior and assist in
the recognition of pain or discomfort. Above all, we must help to educate those concerned with zoological establishments so that the welfare of the animals takes its
rightful place.
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