Y
REVIEW ARTICLE

Ethnobiology and Conservation 2019, 9:2 (15 January 2020)
doi:10.15451/ec2020-01-9.02-1-32
ISSN 22384782 ethnobioconservation.com

From exploitation to conservation: a historical
analysis of zoos and their functions in human
societies

Marilian Boacha Sampaio’, Nicola Schiel’, Antonio Souto?”

ABSTRACT

Currently there are many interfaces that allow the relationship between humans and animals,
including zoos. Throughout history, the change in zoo structure has accompanied the social
and cultural changes of human society. Nevertheless, despite the remarkable progress since
early zoos were organized, there is still a great need for improvements of zoos around the
world. A critical look at the relationship between humans and animals that led to the
establishment of zoos was the aim of this study. Zoos currently follow some precepts
(entertainment, education, research and conservation), however has not been enough to bind
changes in zoos that still lack in accomplishing these pillars. Such lacks create a scenario for
discussions between those who believe in the potential of conservation projects developed by
zoos and those who find hostile and inadequate to animal life. It can be suggested that the
bedrocks were the result  of how human beings have perceived animals over time, since
perception interferes with the way people deal with what surrounds them. In this way, the
merely utilitarian vision of prehistoric times came from the perception that  people had about
animals at that time. Understanding the evolution of people’s perception of animals and how
this perception has influenced the configuration of zoos can tell us the directions they can take
from now on. We believe that the next step is to turn our attention to the visitors, not only to
meet their leisure expectations, but for them to become allies in the fight for biodiversity
conservation.
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INTRODUCTION were farmed in order to (i) complement the
diet based on already cultivated plants and
Throughout history, the change in zoo (i) use their physical strength for plowing

structure has accompanied the social and (ErpHoutep 1986; Famula 2014). With the
cultural changes of human society (Alves passing of time, the relationship between

and Lechner, 2018; Dodson and Dong 2016; humans and animals became more complex,
Famula 2014; Vigne 2011). Initially, animals and animals were attributed several others
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cultural values (Alves and Souto, 2015;
Gutiérrez-Santillan et al. 2018; ErpHoutep
1986; Vigne 2011). Currently there are many
interfaces that allow the relationship
between humans and animals, including
zoos. These places are found in human
societies worldwide and, therefore, have a
wide variety of structural and management
features [e.g. The Zoological Society of
London (2016)].

The first confinements of live wild animals
date back to the Paleolithic period,
approximately 10,000 BC (Kisling 2001).
Several rupestrian paintings depicted the
roles of animals in the social life of humans
from this prehistorical era (Clark and Piggott
1965). Initially what we now call  "animal
collections" did not have a specific name. It
was only in the XV century that  they were
called menageries, a name given by the
King of France Louis XIV, and from the XIX
century onwards, they came to be called
“zoological gardens”, “zoological parks”, or
just “zoos”, and classified as modern zoos
(ErpHoutepen 1986). The structure required
for the maintenance of wild animals currently
follows some precepts or principles or
bedrocks (Fernandez et al. 2009). However,
even with the existence of  these bedrocks
that seek, in a certain way, to homogenize
the structural quality of these environments,
there are still differences about how captive
animals are kept throughout the world.

It can be suggested that these bedrocks
were the result of how human beings have
perceived animals over time, since
perception interferes with the way people
deal with what surrounds them [see more in
De la Fuente et al. (2017), Hacker and Miller
(2016), lannacone and Alvarifio (2011),
Ogden and Heimlich (2009) and Weiler et al.
(2016)]. In this way, the merely utilitarian
vision of prehistorical times came from the
perception that people had about animals at

that time. In this sense, understanding the
evolution of people’s perception of animals
and how this perception has influenced the
configuration of zoos can tell us the
directions they can take from now on.

It is true that a number of groups,
including biologists, environmentalists,
members of civil society and government
officials have always debated about the
relevance of zoos to both visitor and animal
life (Bertram 2004; Eaton 1981; Woods
2002). Some believe that zoo structures can
be improved by implementing naturalistic
enclosures in order to provide both welfare
to the animals and a positive perception to
the visitors (Cooper 1981); others argue that
the simple act of confining animals cannot
give them quality of life, because they
belong to their natural environment (Jordan
and Ormrod 1978), and neither does it
enable visitors to create an ideal of nature
conservation (Ballantyne and Packer 2016).
It is a matter of fact that, given the various
contrasting arguments about Z00Ss
effectiveness, it is essential to evaluate how
the society perception about these
environments has changed to the point of
the emergence of the four bedrocks of zoos
[research, conservation, education, and
leisure cited by Fernandez et al. (2009)].

In this sense, this review aims to discuss
the history of the relationship between
humans and animals in the context of
zoological gardens, emphasizing the
creation of the zoos bedrocks, under a
critical perspective of the most relevant
cultural changes of human societies.
Throughout this article, it will be possible to
understand how people's  perceptions and
changes in both culture and in the way of
thinking have influenced the structural
configuration of zoos, animal treatment and
the way visitors relate to this environment.
Throughout this article, we will discuss the
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basis of the existence of zoos, their
purposes, their mistakes and successes,
and their importance in light of the
environmental changes that are happening
worldwide. Finally, we will report the gaps
that still need to be filled in order to improve
the quality of zoos and the relationship
between people and animals.

EVOLUTION OF THE RELATIONSHIP
BETWEEN HUMANS AND ANIMALS IN
THE CONTEXT OF ZOOS

According to Loisel (1912), the evolution
of zoos is divided into five phases, although
we believe that there is also a sixth phase
(Figure 1). In the first phase, the
confinements did not have a specific name,
however, throughout this review, we will refer
to them as “animal  collections”, since this
name is used by other authors [e.g.
Hancocks (2001), Kisling (2001) and Rees
(2011)]. Animal collections arose in the
Neolithic period, when humans, who

In the medieval period (476-1453),
the animal collections of ancient
civilisations (eg Roman Empire),
served for leisure, as in hawk
hunting, visitors’ entertainment and
demonstration of strength.

Menageries
Modern zoos

replaced their nomadic behavior with the
practice of agriculture, also happened to
capture and keep animals to feed
themselves and to use their skins to make
clothes (Kisling 1998). In the second phase,
with the advent  of the great civilizations
(circa 3,000 BC), the paradeisos (areas
delimited by walls under possession of
monarchs) were created (Rees 2011). These
paradeisos were kept to provide the rich and
powerful with leisure activities, such as
hunting, as well as gifts among rulers of the
great civilizations (for example, the
civilizations of Mesopotamia, 3,000 BC, and
China, 1,500 BC).

The third phase, was a transitional phase
(between 476 1453 AD), in which we
believe that animal collections had different
characteristics if compared to both the
previous (paradeisos) and subsequent
periods (menageries), and for which we
suggest the denomination of pre
menageries. At this time the animal
collections already created by ancient

In the XIX century, with the establishment
of the Schoenbrunn Zoo in Vienna,
Austria, the purpose of animal collections
changed. From then on the goal of these
spaces has been focused on animal
research and conservation, and education
of visitors.

A new concept of
z00

e N

In the early XX century, Carl
Hagenbeck created a new
structure for animal collections,
in which there are no bars and
the animals are separated by
invisible ditches in enclosures
with a more natural setting. This
new perspective, which is still

Paradeisos

Use of animal flesh as food
and other parts of the body
for other utilitarian
purposes. The possession of
animals conferred status on

Pre-Menageries

From the XV century cages
were arranged in an area
where animals were sorted by
family and spedies. The size of
each Menagerie reflected the
power of its owner, e.g., the
Montezuma Menagerie.

adopted nowadays, helps the
visitor have a perception of the
animal that is closer to their wild

environment.

thetribe leaders.

In Mesopotamia (3,000 BC)
and China (1,500 BC) walled
areas housed animals for the
leisure of monarchs, e.g., in
combats  between animals
and warriors and between

animals.

Neolithic Period
(10,000 a.C.)

Figure 1. Timeline showing the relationship between humans and animals in the context

Information adapted from Loisel (1912).

of the zoo.
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civilizations, such as the collections of  the
Roman Empire, were taken. Many were
maintained and served to supply the
European collections for monarchs' leisure
(in activities such as hunting and falconry)
and demonstration of rulers' power (Wood
and Fyfe 1943). At that time there was a
great expansion of the European culture to
Asia, Africa and America, which affected how
animals were confined in these exotic lands,
making animal collections similar to the
European ones. From the mid XV century
until the late XVIII century, the fourth phase
began, and the premenageries came to be
called menageries. This name was first
given in France by King Louis XIV when the
Versaille menagerie was  established and,
differently from the collections of  the pre
menagerie phase, both local and exotic
species were placed in cages (enclosures),
often separated at the family level, with the
purpose of observing the animals and
facilitating studies.

In the XIX century the menageries came
to be called zoos (which marked the
beginning of the fifth and last phase), whose
main change was the private and/or  public
funding, with the expansion of the access to
other social classes and the deepening of
the research activities on captive animals
(Heindl 2015). Created in Germany by Carl
Hagenbeck (1844 1913), the new concept
of zoo is characterized by a barless structure
in which animals are separated from visitors
by poorly visible ditches (Hagenbeck 1909).
At this time, enclosures started to be shaped
to improve animals' quality of life and to
provide the visitors with a full immersion into
a reality closer to the one found in nature.
Concern over the conservation and welfare
of animals also gained momentum at  this
time.

Although in a purely  didactic way, the
division of zoos history into phases leads us

to question which factors directly influenced
these changes. This question arises from the
need to understand the reasons why there
are different types of zoos around the world
in terms of quality, whether from the point of
view of animals' life or visitors' experience.
Since the relationship between people and
animals is highly complex, we have to know
what are the main ways in which zoos have
been carved, which will be explained in
details below.

SHAPING THE ZOOS: CULTURE,
CREATION OF THE ZOO BEDROCKS
AND THE GREAT WORLD WARS

Observing and knowing animals was the
first step that humans took to relate to
animals. On average, ancient societies knew
and named more than 390 species of
animals that they used for alimentary
purposes (Berlin 1973). At that time, men
lived in a cultural context driven by the
constant search for food; hence agricultural
crops establishment and handling was a
crucial step to reduce the need for
locomotion (CluttonBrock  1981). Once
agriculture was established, there was a
need to keep some animals in the proximity
of the crops as a way of  reducing hunting
efforts. Thus, animals were captured and
kept alive in an area for later consumption
(Ingold 1994; Louis 1912), and their physical
strength was used for farming activities
(Famula 2014).

With the emergence of the first
civilizations, from 5,000 BC, the exploitation
process began and humans began to take
possession of natural resources, handling
and using them according to their needs
(Hancocks 1980; Zeuner 1963). By virtue of
this, other purposes have been assigned to
animals, such as serving as a companions
or as symbols of wealth and social status,
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and they were even attributed symbolic
values of deities or reincarnations of loved
ones (Hancocks 1980; Rees 2011).

The gathering of animals in collections is
a more recent phenomenon, which occurred
around 3,000 BC, with the emergence of the

first urban civilizations (Kisling 2001;
Schwabe 1994). For example, in the
Mesopotamian civilization (3,000 2,800

BC), which is regarded as the first civilization
holding captive animals without a strictly
nourishing function, taming wild beasts was
seen as synonymous with power (Buren
1939; Dalley 1993). In general terms, animal
breeding by the Mesopotamian civilization
had several faces given that this society had
a complex sociocultural structure (Dalley
1993). Some of these animals were treated
as luxury items, due to the difficulty involved
in their capture and maintenance, and they
could only be own by the rich and powerful.
In addition, exotic animals that were
obtained after a war with other civilizations
were kept in areas owned by the rulers as a
way of proving their victory. As an example
we can mention the animal collector Tiglath
Pileser (1,000 BC), who collected several
animals from the conquered lands, such as
oxen, horses, donkeys, sheep, deer and

gazelles and displayed them as trophies
(George 1969).
In  Mesopotamian civilization, keeping

animals in captivity was closely related to

economic growth (Bostock 1993; Dalley
1993). Even with the concern for  acquiring
essential raw materials, business ventures
progressed and the rich prospered by
increasing the trade in Iluxury goods
(Artursson et al. 2016). Among the traded
luxury goods there were several animal
species, obtained through confiscation
when new lands  were conquered or as
taxes collected from other peoples.
According to Artursson et  al. (2016), the

exotic animal trade was insignificant at the
outset and restricted to a small portion of the
wealthier society members.  Animal
collections were kept in large gardens, in the
proximity of areas where several plant
species were also cultivated (Finkel  1988).
These gardens were reconstructions of
whole sophisticated habitats with the
capacity to maintain large numbers of
animals and plants (Finkel 1988). The
gardens built by the Mesopotamians at that
time also served to entertain the guests of
the royal family.

Animal collections were not exclusive to
the Mesopotamian civilization, and in
general, the objectives were the same. The
Hittites maintained more modest collections
than those found in Mesopotamia (Collins
1989). Hunting activities and the magical
religious use of animals by this civilization
are worth mentioning (Szlcs et al. 2012). In
ancient Egypt, representations of animals
and plants carved on utensils pervaded the
Egyptian culture around 3,2002,200 BC.
(Erman 1894). Many Egyptian gods were
believed to take on animal forms, and other
animals were worshiped as gods (Wilkinson
1994). Native and exotic animals and plants
were wellknown to the Egyptians, and
animal domestication was one of their most
important practices (Kisling 2001). However,
the territorial extension of the Egyptians was
relatively narrow, surrounded by deserts on
both sides, crossing the valley of the Nile
River, which limited the number of native
species (Wilkinson 1994). So, its biodiversity
was restricted to a small  range of wildlife.
This culture was characterized by the
maintenance of domesticated animals, such
as sheep and pigs, and by the breeding of
bees kept in the desert and in private
gardens for the extraction of honey (Erman
1894; Kisling 2001; Wilkinson 1994). When
the Ptolemaic Greek dynasties (323 30
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BCE) replaced the dynasty of the New
Kingdom of Egypt, the city of Alexandria
boasted many amenities. Among these,
there was the largest collection of animals in
the ancient world (Breasted 1906; Dale
2010; Hancocks 2001).

Other important collections of this period
were found in Asia, such as in India and
China. As in Egypt, the history of China has
been marked by alternating periods of
unification and fragmentation due to major
conflicts, so that in the unification periods
animal collections were more stable
(Needham 1954). Some Chinese dynasties
were known for their animal collections and
their gardens, used for the study of nature
(Menzies 1994). The founder of the Zhou
dynasty, Wen Wang, for example, was the
one who built the first known animal reserve
(Schafer 1968). This reserve, as well as
other royal and baronial parks (parks owned
by the wealthy class) similar to those
existing in the Zhou period (1,000 200 BC),

was large and thus required its own
administrators, trustees and veterinarians
teams.

In the Christian period (about 200 1279
AD), some Chinese emperors (Han, Qin,
Tang, and Song) kept several animals in
places that resembled menageries for
personal use (Needham 1954). Animals,
both natives and exotic, were separated by
fences (Menzies 1994). Unlike the
Mesopotamian and Egyptian collections,
which were influenced by other societies, the
Chinese collections evolved with little or  no
external interference (Kisling 2001). This is
evident even today. Thus, the way Chinese
zoos are structured nowadays can be
explained by the way these civilizations
related to animals in the past (Bostock
1993). It is worth emphasizing that the
relationship of some Asian peoples with
animals lacked respect and ethics (Schafer

1968). According to Schafer (1968), wild
animals were perceived by some as
enemies of the civilization, because they
interfered with people's life by raiding crops.
In addition, overexploitation, mistreatment
and maintenance in inappropriate
environments were also part of the routine of
these animals.

GrecoRoman societies aimed  at
achieving an anthropic domination of nature
(Lonsdale 1979). The subjugation of natural
areas occurred at the climax of Greek
civilization (323 BC). Thus, agricultural
crops, along with woods, where trees were
worshiped as incarnations of the gods, were
established in the citystates. The natural
areas, as well as their resources, were seen
for utilitarian purposes (Lonsdale 1979). The
citystates did not possess great riches,
which made the establishment of great
animal collections  difficult. However,
Alexander the Great was an exception. In
fact, during his kingdom, he kept great
collections containing both native and exotic
species.

The Roman cultural history shows us that
this was a society focused on great land
conquests through epic battles (Cornell
2012). The punishment for people who
committed crimes was mutilation, crucifixion,
hanging and even slavery (Cornell 2012).
Similarly, several animals were also tortured
for mere entertainment (Jennison 1937;
Maehle 1994; Stevens and McAlister 2003).
Fights between animals and between
humans and animals were an example of
this (Jennison 1937; Rees 2011). In contrast
with a modern zoo, at that time animal
collections were rudimentary places that
lacked conditions for animal welfare (Maehle
1994; Scullard 1974).

The Middle Ages (476 1453) were
marked by the emergence and consolidation
of the great European societies and the




Sampaio et al. 2020. From exploitation to conservation: a historical analysis of zoos and their functions in human societies.

Ethnobio Conserv 9:2

great navigations. With the end of the
Roman Empire, animal collections, when not
uncharacterized, were taken over by the
European monarchs. Monasteries also hold
large estates containing some animal
collections (Bostock 1993). The practice of
hunting as a sport also gained momentum in
this period. Frederick Il of Sicily (1195
1250) wrote a manuscript about the art of
hunting using falcons, also called the art of
falconry (Wood and Fyfe 1943).  From his
collection located in Palermo, Italy, Frederick
Il acquired the knowledge about the

characteristics and the behaviors of the
This knowledge made

falcons (Figure 2).

him a specialist and an authority  in bird
biology (Wood and Fyfe 1943).

Land conquests brought animals from
different parts of the world to Europe. When
Luiz IX of France returned from the Crusade,
he brought with him several elephants
(Kisling 2001; Osborne 1994). The Vatican
collections began to grow with Pope
Benedict Xl (1285 1342); another religious
entity, Pope Leo X (1475 1521), also kept
various animals, such as birds, lions and
leopards, owned by the church. In England,
King John (1199 1216) opened
approximately 800 parks, containing various
species of plants and animals (Rees 2011).

Figure 2. "The bath of the Hawk". Tapestry dated 14001415 showing the preparation of
These animals were subsequently used for hunting

with a bath in order to make him more docile.
other animals. Public domain image.

the hawk
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Although animal collections were still a
privilege of the more powerful Europeans,
the general population could see exotic
animals in the medieval fairs (Kisling 2001;
Orborne 1994).

Animal collections of important New
World civilizations also reached their
maximum splendor in the medieval period.

Although Aztec’s (1325 1521) and Inca’s
(1440 1533) collections existed long before
the arrival of Europeans, they were enriched
with exotic species, becoming the largest
collections of the New World (Brading 1986;
De la Vega and Livermore 1964). The Aztec
civilization had a good understanding of the
environment, from mineral resources, to
plants and animals, which was reflected in
the way they used these resources. An
example of this was the legendary
Montezuma Zoo (Figure 3), a garden
covered with a rich vegetation and populated
by several animals (Klimczak 2016).
According to Klimczak (2016), the Spaniards
who discovered the Aztec civilization wrote

about the greatness of this zoo, where more
than 600 caretakers worked for the
maintenance of the animals.

The Inca civilization did not have as deep
a knowledge of the animals as the Aztecs,
but used various medicinal plants to cure
diseases (Kisling 2001). According to
Chavez (1980), camelids were the animals
most used for various purposes, from
feeding and obtaining wool to religious
sacrifices. Other animals like dogs were also
domesticated by this civilization, while wild
animals represented a small percentage of
the animals they kept (Bauer 2004).

It was in the Renaissance, when Europe
emerged as nationstates and with the
increase of power and wealth, that animal
collections grew in terms of size and number
of species (Grigson 2016; Loisel 1912). Until
then there was no specific designation for
the confinement of animals. Upon ascending
the throne of Versailles in 1661, the
absolutist Louis XIV, seeking to expand the
gardens of his palace, established the first

S
Y

Figure 3. Representation of the legendary Moctezuma Zoo. The image shows the animals of the ruler
with one of the 600 animal caretakers. Public domain image.
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menagerie (Sahlins 2012). Like other animal
collectors in Europe, Louis XIV attempted to
gather the largest number of known species
in his menagerie (George 1985). However,
just as the representatives of  the church,
who at that time also confined animals for
study purposes, in private animal collections
the number of species exceeded the
available space, making it difficult to
maintain them (George 1985; Kalof 2007).
According to Sahlins (2012), the
establishment of this menagerie marked a
change not only in the importance given to
confined animals, but in the very way of
contemplating nature. In general,
menageries consisted of  delimited spaces
(also called enclosures), surrounded by
concrete walls and fences, from which the
visitor could contemplate the animals (Figure
4) (Grigson 2016). Throughout the XV and
XVI centuries, the growth of the menageries
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was supported by the extensive overseas
exploration. Along with animals native to
Europe, many new species were brought
from Africa, Asia and the New World (Kalof
2007).

During the colonial period, European
countries had quite an influence on other
civilizations in Asia, Africa and also the New
World. In his report on the colonization of
Africa, Crosby (1986) endorsed this
statement by reporting that there had been a
creation of "New Europes". Preponderantly,
European settlers imposed their culture, life
habits and even their way of relating to
natural resources on the colonized peoples
(Osborne 1994; Segawa 1993). Since then,
many of these areas have been subject to
extensive exploitation of plant and animal
resources to meet the needs of the settlers
(Crosby 1986). In addition, several animals
that were abandoned in the colonies or that

hﬂ- et B o i e -4...“-&

Figure 4. Menagerie built in the Versailles Palace under the kingdom of Luis XIV, 16431715. As we
can see, animals were kept in walled enclosures, each of which contained animals belonging to the
same species or family, a typical characteristic of the menageries. Public domain image.
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fled ships, spread across these new lands
and began competing with local species
(Segawa 1993).

During the colonial period, sites of
extraction and study of the natural resources
existent in the colonies  were established
(Grove 1995). For example, what is believed
to be the first Europeanstyle menagerie of
the Americas was built under the Dutch
occupation in the Northeast of Brazil (1630
1654) (Almeida et al. 2011). Despite animals
were not kept for long in this menagerie
(1642 1645), researchers, such as Georg
Marcgrave, were given the opportunity  to
observe and study part of the local flora and
fauna. Europeanstyle gardens  with
medicinal plants built in other countries, such
as India, provided a deeper understanding of
medicinal plants from the colonies. Many of
these plants were sent to Europe for
therapeutical purposes (Grove 1995; Kisling
1998). Later, with the decolonization of these
countries, some of these gardens could
evolve into botanical gardens while animal
confinement farms became menageries and
then zoos (Kisling 1998).

Just as in Versailles, in Renaissance ltaly
great importance was attached to the
collections of both great rulers and the clergy
(Bennett 1829). According to Jacob
Burckhardt (1818  1897), the wealth of
Italian princes, together with their interest in
natural history and the contacts with Arab
animals merchants, contributed to the
formation of these collections (Burckhardt
1878). Similarly, some information about two
XVII century menageries, found in the Tower
of London and in Versailles, report that the
collections held a larger  number of living
specimens than stuffed ones and more
native than exotic  species (Kisling 2001).
George (1980) also documented that the
exotic species of greatest interest came from
Africa and South America, with very few

10

animals coming from North America.

The values that began to spread from the
French revolution (1789) rejected the
absolutist ideal of the monarchy, contributing
to the endorsement of the ideas proposed by
Louis XIV. Between the late XVIIl  century
and the early XIX century, the opening of
royal and private menageries to the public
paved the way for the creation of modern
zoos, triggering further cultural change
(Brown 2014; Knowles 2003). From this
event, these structures underwent several
changes so that they could meet the needs
and curiosities of all visitors. Thus, from the
XVIII century, a philosophical and scientific
change was perceived in the way the
animals were kept in the menageries,
converting theminto zoological gardens
(Knowles 2003). Generally speaking, these
changes of conceptions provided an
improvements in the relationship between
visitors and animals in four ways:
attempting to make the enclosures
similar to the natural environment; (ii)
contributing to the management  of natural
biological resources; (iii) educating people to
adopt more sustainable lifestyles, and (iv)
improving knowledge of animals through
scientific studies. However, these changes
have taken a long time and are sitill
occurring, since the way that people
perceive animals does not change easily
(Knowles 2003).

In 1752, the doors of the Schénbrunn Zoo
(or Tiergarten Schdénbrunn), which is
considered the first modern zoo, were
opened in Vienna (Figure 5).  Consisting of
12 cages of the same size, such as the
Versailles menagerie, from which it was
inspired, the Vienna zoo opened its doors to
the general public as longas decently
dressed in 1778, on Sundays only. Other
zoos also began to open their  doors to the
public: the Madrid Zoo (1772), the Paris Zoo

(i)

more
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(1793) and the London Zoo (1828) (Brown
2014; IUDZG/CBSG 1993). It is worth
mentioning the importance of the Paris Zoo,
known as Jardin des Plantes [the Plants
Garden] and considered to be the first
research center introduced in a modern zoo.

During the tour, the visitor had the
possibility to know more about the animals in
the zoo through short lessons that were
given along the route. However, due to the
curiosity of its visitors, the purpose of
modern zoos at the beginning was primarily
entertainment, as in previous stages,  with
little focus on increasing visitors' knowledge
and on animal welfare (Woodland Park Zoo
2015).

As a result of the growth of the number of
animals in zoos during the 1800s, zoos
began seeking financial support by imposing
fees on visitors or by government incentives
such as tax abatement (Hoage and Deiss

1996; Rothfels 2002). The payment of these
expectations higher,

fees made the visitors'

increasing the zoo managers' concern with

zoo keeping (Hoage and Deiss 1996).
Furthermore, the creation of animal
protection laws  supported by the

government has triggered the introduction of
an ethical concept in the possession and
maintenance of animals (Cooper 2003;
Stevens and McAlister 2003).

Worldwide biodiversity mass extinction
brought with it the need to use the zoo as a
place to learn about animals which, in turn,
would contribute to their conservation
(Knowles 2003). As a consequence, in the
late XIX and early XX centuries, some zoos
evolved into bioparks or conservation parks
(Conway 1995; Robinson 1987). The natural
and ecological history of the species kept in
the zoo came to be increasingly valued by
scientists and visitors (Stevens and
McAlister 2003). Thus, gaining a more in
depth knowledge about animals required a
closer look at their welfare, sothat they
could develop their behaviors as they do in

Figure 5. Tiergarten Schdnbrunn, Vienna in
Schoenbrunn/Vienna.

1752. Printed with permission. © Archive Zoo
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their natural habitat (Rothfels 2002; Stevens
and McAlister 2003).

From the XIX century, zoos were also
influenced directly by the bourgeoisie and
socioeconomic changes. The new and
frenetic social configuration stemmed from
the industrialization and urban expansion
influenced the aesthetic configuration of
these environments, since fragments of
nature were immersed in the middle of
concrete jungles (Wirtz 1997). According to
Wirtz (1997), the hierarchical disposition of
the animals in the zoo reflect the perspective
of domination and subordination between
classes found in bourgeois society. In
London, for example, where the industrial
revolution had its cradle, the zoo came to be
articulated as a new project  of urban and
social development of the city.

The possibility of access by the general
public to animal collections brought the idea
of wildlife capitalization. Several animals
from various parts of the world were already
displayed for the financial advantages they
brought. By virtue of this, in capitalist
societies, zoos have come to be seen as a
business, having to meet the visitorpayer
expectations and bring financial return
(Kellert 1993; Wirtz 1997). As a result,
Mohnhaupt (2016) points out that the goals
have changed and the way that zoos started
to relate to each other was often based on
the competition to raise more money.

In addition to socioeconomic aspects,
other events have influenced the structure
and treatment of animals in zoos, such as
the great world wars. Entertainment,
education and scientific work developed by
zoos began to lose importance during the
war (Howell and Neal 2012). Robeyns
(2012) documented, in its study on the
Antwerp Zoo, that World Wars | and I
compromised much of the structure and
funds for this institution. In this sense, the
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author states that the wars were a great
impediment to the continuity of zoo
evolution, mainly regarding their
improvements on animal treatment and
visitors' receptiveness.

Another example of the impact of the
great wars can be seen in the first modern
z00, the Schénbrunn Zoo in Vienna. Despite
the attempts to keep it running smoothly, the
Schonbrunn Zoo was gravely affected by the
recruitment of its staff to serve in World War
I. In addition, in 1921 the number of dead
animals reached dramatic levels,  dropping
from 3500 to about 400, and part of the zoo
structure was bombed (Heindl 2015). What
could become the best zoo in the world at
the time [according to Loisel (1912)], almost
closed down. Many other European zoos
have suffered from the World Wars, such as
the Munich, Frankfurt and Berlin Zoos
(Figure 6). Due to bombing, several animals
were killed either by the bombs or, when
they fled, because they were shot down for
security reasons, or they were plundered
from the zoos toserve as food for the
refugees. Some surviving animals were used
as labor force during this period, others
starved to death due to lack of resources
(Heindl 2015).

Zoos began to receive a lot  of pressure
from people who questioned why animals
received large amounts of meat while they
had no food (Heindl 2015). According to
Howell and Neal (2012), zoos can show
much more about people and their
‘humanity” than about animals, given the
form of governance and how we deal with
governance in the midst of major conflicts.
Historical records point out how animal care
lost relevance in that period.

After the end of World War I, rebuilding
bombed zoos was a way to bring back the
joy and dignity of the people of the affected
European countries (Robinson 1992).  The
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Figure 6. Ruins probably from Berlin Zoo Aquarium after bombing during World War Il. Public domain

image.

postwar period was marked by efforts for
economic development, but investing in the
reconstruction of zoos also contributed to the
perception that countries were growing
(Robinson 1992). The reestablishment of
alliances between the nations was
necessary for this economic reconstruction.
The practice of giving animals as diplomatic
gifts can also be observed in the postwar
period. According to Lawrence (2012), some
animals, such as platypus, served as
diplomatic gifts for the reestablishment of
dialogue between Great Britain and
Australia.

What we can conclude is that  not only
during the two great World Wars, but also in
other wars and other type of conflict, animal
care has been compromised (Bagarinao
1998). Hence, it can be said that zoos have
to cope with the socioeconomic situation
and with the country's conflicts to be able to
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thrive.

EFFECT OF THE ZOO BEDROCKS ON
ANIMAL TREATMENT

As seen, zoos were strongly shaped
according to the cultural basis of societies.
The four bedrocks or principles at the base
current zoos entertainment, research,
education and conservation emerged during
social changes (Fernandez et al. 2009).
Although these precepts are considered
together in current practices developed in
zoos, we address and evaluate them
separately in this article for educational
purposes only.

The use of animals as a form of
entertainment was the first bedrock to be
developed in zoos (Kisling 2001; Rothfels
2002). However, currently there is a general
idea that wild animals should not be confined
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solely to this end. According to some
authors, zoos bring benefits to society [e.g.
Birney (1997) and Coe (1986)], while others
say that these places should be closed down
[see Acampora (1998) and Jamieson
(1985)]. Of course, for people in an urban
context, encounters with wild animals are
likely to be relatively uncommon, limited to
small birds and mammals that have adapted
to these sites, or even casual encounters in
areas close to forest remnants (Beardsworth
and Bryman 2001). That said, people who
believe in the importance of  environments
such as zoos anchor their ideas in the
perspective that the visitor can learn about
animals and, in turn, learn to have a better
attitudes towards the environment also
outside of the zoo (Miller et al. 2004; Patrick
et al. 2007). On the other hand, people who
criticize zoos base their opinion on the poor
conditions of these places, assuming that
they would not provide a pleasant
environment for the animals which,
therefore, would have a bad quality of life
(Acampora 1998; Eaton 1981). The two
statements may be true. In fact, some zoos
have really countless issues and we cannot
ignore them. However, the benefits that good
zoos can bring to society, contributing to
people's education and providing moments
of contact with nature, are undeniable.
Despite these debates about the
existence of zoos, the fascination with
captive wildlife attracts more than 700 million
people every year to such places (Gusset
and Dick 2011). According to Eaton (1981),
the term recreation can be considered as
‘recreation”, insofar as the individual
acquires new insights from new experiences
through an activity. However, today’s
recreation in zoos alone does not meet the
expectations of most visitors (Woods 2002),
suggesting that it should be associated with
other zoos bedrocks such as education and
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conservation.

In fact, zoos are traditionally recreational
environments, along with parks or picnic
facilities, as these come from the
menageries, which had this purpose (Kisling
2001). Inthisregard, we must remember
that this experience in itself is dignified and
should be valued, since it reconnects people
with nature and arises feelings that can
influence the attitudes towards animals
(Miller et al. 2004; Sampaio et al. 2018).
Ultimately, most visitors to a zoo find, in
addition to recreational  pleasure, comfort,
shelter and aesthetic appreciation, nurturing
their biophilic potential (Wilson 1984). Thus,
the entertainment precept can act as a
gateway to the changes that may occur in
the relationship between people and animals
when they also access educational
programs developed in zoos (Carr and
Cohen 2011).

One should not leave aside the thought
that the better a zoo is for its animals, the
more attractive it becomes for visitors
(Tomas et al. 2002). On the contrary, an
environment that is unpleasant for animals
cannot bring good impressions on animal life
(De la Fuente et al. 2017; Rothfels 2002). It
was from this perspective that  the animal
trader Carl Hagenbeck (18441913)
proposed changes unimaginable at the time
at his zoo, Tierpark Hagenbeck, at the end of
the XIX century.  From his experience in
animal trade in circuses and shows,
Hagenbeck had the chance to understand
animal needs and also that when they
looked good and healthy the spectators had
a better experience (Rothfels 2002).

In the 1890s, Hagenbeck developed a
new panorama in the setting of zoos,
inserting animals of different species in the
same enclosure, decorated with plants, earth
and artificial rocks. This new perspective,
developed by him in 1896, gave the visitor
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the idea that the animals were in their

natural habitat, leaving them in awe
(Rothfels 2002). With the help of the artist
Urs Eggenschwyler, he created Carl

Hagenbeck's Tierpark, founded in 1907 in
the town of Stellingen, near Hamburg,
Germany (Rothfels 2002).

Changes to meet public needs have
helped strengthen the other bedrocks, since
visitors have become more critical and eager
for environments closer to nature. An animal
collection should be a system having a
recreational purpose, but also providing
animal welfare, education to Vvisitors,
research and help in the conservation of
nature (Fernandez et al. 2009).

With increasing environmental
degradation and the extinction of countless
species, zoos became the only places where
most people could observe wild animals and
thus learn more about  them (Rees 2011).
Woollard (1998) argues that education has
always existed in zoos, as Chinese and
Egyptian collections in ancient times have
served to see and learn about  the various
forms of life. Nowadays education can be
considered the key to all the other bedrocks
of zoos (Woollard 1998). In this sense,
Andersen (2003) believes that zoos can
contribute to a deeper learning about
animals, influencing people’s perception of
about nature and, in turn, their actions.

Educational practices in zoos became
more frequently observed in the pre
menageries period (Woollard 1998). Visits of
school groups were introduced in the XIX
century in order to boost students’ curricula
and the concept of ecological immersion was
introduced in the XX century (Ress 2011). In
the first decade of the XXI century, as a
result of the implemented educational
practices, zoos began to seek a more ethical
approach to the maintenance of their
animals (Ogden and Heimlich 2009).
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It seems that even today the great

challenge of zoos is to turn a moment of
leisure into an educational moment as
visitors seek these places for  fun and not

necessarily education. In this way, zoos
must engage visitors in educational activities
that attract and inspire them to adopt an
environmentallyresponsible behavior
(Ogden and Heimlich 2009). However,
according to Heneson (1981),  the type of
education provided by zoos should be
reevaluated, as it is based on the
exploitation of the animals on display. The
author questions whether the educational
aspects addressed in zoos are sufficient to
silence the ethical issues behind the
confinement of wild animals.

The Zoological Society of London,
founded in 1826, sought to demonstrate that
zoos played a key role in spreading useful

knowledge and promoting rational
amusement and thus in showing the
importance  of  species  conservation

(Woollard 1998). According to Ress (2011),
by replacing popular animals with rare
species of greater ecological concern, zoos
can apply ethical considerations to their

collection plans and reinforce their
importance in the conservation field.
The development of educational and

conservational activities can set goals for the
acquisition of knowledge and, subsequently,
the change of attitude and behavior by the
visitor (Seidensticker and Doherty 1996).
Patrick et al. (2007) believes that it is
possible to change people's consciousness,
attitudes and behaviors in relation to natural
resources. To this end, it is necessary that
zoo managers formally establish the role of
the institution by investing in professionals
who effectively contribute to visitors'
education (IZE 2016).

To assist the zoos in this mission, the
International Association of Zoological
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Educators (IZE) was established in 1972
with the mission of promoting education as
the most useful aspect of zoos (IZE 2016). In
1978, through the Thbilisi Declaration,
UNESCO proposed the establishment of
new parameters regarding the behavior  of
people, social groups and society in relation
to nature (Ogden and Heimlich 2009).
Already in the 1980s, some zoos created a
department  specifically  engaged in
education, primarily to meet school demands
and provide a better experience for visitors
(Woollard 1998).

From the early 1990s, zoos began to
address a wider range of topics providing as

well information about species natural
history, diversity, animal welfare and
responsibility of human  beings in

conservation (Figure 7) (Woollard 1998).
With actions beyond the boundaries of zoos,
educators continued to seek more effective

means to teach to their  visitors (Woollard

1998). However, it is still necessary to
advance in studies that assess the
effectiveness of educational programs

implemented in zoological institutions (Moss
and Esson 2013).

From the XIX century, several scientific
societies have begun to invest in wildlife
studies, creating and transforming zoos into
research centers (Hochadel 2005). In fact,

science in zoos has begun at the end of the
XVIII century with the opening of the Jardin
des Plantes in Paris.  According to Hoage
and Deiss (1996), the creation of the Jardin
des Plantes, together with the Foundation of
the London Zoo (1828) and the publication
of the book “The Origin of Species” by
Charles Darwin (1859) reflected the interest
in investigating and better understanding the
animal world.

The French Revolution, already
mentioned in this review, was the milestone
for the society transformations that

culminated in changes in the bedrocks of
zoos. For what concerns the bedrock of
research, the opening of the Jardin des
Plantes was a symbol  of freedom for the
nation, inlight of the end of the feudal
society, and the valorization of natural
sciences (Strehlow 2001). Consequently, the
research in zoos propagated substantial
changes in terms of the enclosures and the
quality of animal life, from then on, craving to

obtain a greater knowledge of their
biological, physiological and behavioral
aspects (Hochadel 2005).

Hoage and Deiss (1996) listed 33
zoological gardens opened in the XIX
century, including the abovementioned

Jardin des Plantes, opened in the late XVIII
century, in most of which the objective of

Figure 7. Interaction of visitors in the educational structure installed in the Lincoln Park Zoo (Chicago,
USA). Printed with permission. Images kindly provided by Abreu F. and De la Fuente MF.
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scientific studies prevails. The search for
knowledge in these institutions became
common, because the potential contribution
to the knowledge of the various forms of life
in the world was latent (Hochadel 2005).
Zoology, for example, came to be
considered an applied science that involved
the acclimatization of several species to
other environments.

The Imperial Zoological Society of
Acclimatization was founded in 1854, and
the Zoological Society of Acclimatization was
founded in Great Britain in 1860, with the
purpose of habituating the animals to
climates different from those found in their
original habitat, seeking the biological,
physiological and behavioral adaptation to
the zoo of destination (Strehlow 2001).
Acclimation played an important role in the
transfer of several species in the colonial
period, in particular animals from Africa, Asia
and Australia that were taken to European
zoos, emphasizing that the goal of
colonialism was purely a utilitarian one
(Kisling 2001; Osborne 2000).

Many animals could not  resist the long
journeys, the weather conditions or simply
could not adapt to the captive environment.
Scientific studies paved the ways for the
globalization of zoos, turning them into
references for the knowledge of animal life
worldwide (Kleiman 1992). The knowledge
gained by scientific studies carried out in
zoos with the acclimatization centers at  this
time was immense. As an example, Frédéric
Cuvier (17731838), associated with the
Jardin des Plantes, developed several
studies with laboratory samples which could
not be collected from wild animals, being
important for the development of the modern
natural sciences (Coleman 1964; Strehlow
2001). Richard Owen studied kangaroos in
Regents Park Zoo in 1832 and documented
the development outside the womb and the

17

use of milk as energy supply in these
marsupials. Kleiman (1992) states that
behavioral studies in zoos were important for
management practices which would be
adopted later, as well as a basis for the
whole science of animal behavior. It is worth
noting, however, that there was a high loss
of species (D'Elia 2010; Osborne 2000;
Strehlow 2001). In addition, bringing exotic
animals from the colonies to Europe also

had a negative impact also on the health of

the European population, due to the
spreading of diseases, and on the
environment, due to the spreading of

invasive species and the rampant use of
animal species to feed both the zoological
collections and the Museum of Natural
History (D'elia 2010).

Despite the problems in moving exotic
species to European zoos, they have been
able to provide a solid ground for high quality
basic and applied science (Eaton, 1981).
Thus, thanks to these institutions, it was
possible to shed a light on various puzzles
about the new species, including systematic
analyses (Mayr 1942). Richard Owen (1804
1892), a British biologist, comparative
anatomist and palaeontologist, for example,
had the opportunity to dissect various
primates, among them an orangutan (1830),
a chimpanzee (1835) and a gibbon (1839)
(Rupke 1994). From these kind of studies,
the zoos had started to the stage for diverse
debates concerning the origin of the species.
The great naturalist Charles Darwin used the
London Zoo to study the reproductive habits
and the hybridization in birds, paving the
way for its model on the emergence of new
species (Darwin 1868; D’Elia 2010; Stauffer
1975). After the evolution theory was
proposed by Darwin [in 1859], visitors came
to the zoo with the desire to draw their own
conclusions about the theory of sharing a
common ancestor with other primates
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(Hochadel 2005).

Research in zoos was consolidated
during the XIXcentury, and in the XX
century it became the basis for the
improvement of all the zoo services, asa
crucial reference for the management of
several aspects of the zoo. Animal display,

the influence on visitors’ interpretation about
what they saw, animal behavioral
requirements and the success in

conservation programs depended directly on
scientific studies (Eaton 1981). It is possible
that in situ conservation programs,
specifically, would not have had the same
success if ex situ studies on wild animals
had not been carried out, in particular with
regard to the development of techniques for
studying wild animal populations (Eaton
1981).

According to Ryder and Feistner (1995),
captive studies were necessary to foster field
study. This flow of information from the zoos
to field scientists help provide new insights
into the species biology (Feistner and
Sterling 1994). On the other hand, data
collected in the field have helped intensify
efforts for captive breeding. In this sense,
Kleiman et al. (1986) documented that the
detailed knowledge of the natural behavior of
golden lion tamarins  was fundamental to
facilitate the reproduction of captivebred
individuals and their subsequent release, by
helping populations that were approaching
extinction to grow.

There were three phases in zoos that
preceded animal conservation practices and
served as a base for the formation of this
bedrock (Rabb and Saunders 2005). During
the first phase, in the XIX century, taxonomic
and systematic studies were encouraged, by
verifying the adaptation of  the animals to
different environments through
acclimatization (Gippoliti 2005; Mayr 1942).
In the second phase, throughout the XX
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century, the animal ecological aspects and
behavioral biology were studied, evaluating
the habitats of the animals (Kleiman 1983;
Kleiman et al. 1986); moreover, the
enclosures came to include concrete
structures that looked like sculptures or
human habitations. As institutions, zoos
sought the development of their
professionals and cooperation with other
zoos to manage species. Finally, since the
last decade of the XX century and to this
day, besides the deepening of biological
studies, the genetic mapping of the species
has become a focus of attention (George et
al. 1993; Harley and O'Ryan 1993; Ryder
and Chemnick 1993). Thus, the bedrock of
conservation emerged because of a broader
perspective, that is, the stimuli for the care of
captive animals intended to extrapolate their
spaces, also contributing to in situ
conservation. For this, visitors are invited to
immerse themselves in displays whose
objective is to represent a natural ecosystem
environment, taking into account the
importance of species for the balance of
nature. Cooperations between institutions
are consolidated in organizational networks
for wildlife conservation (Kelly 1997).

The growing threats to biodiversity at the
global level (Green et al. 2005; Meffe and
Carroll 1997; Primack 2002; Soulé and Noss
1998) have highlighted not only the need for
conservation measures but also the need for
a change in the mentality adopted since the
first industrial revolution of 1760, which is
essentially based on the consumption of
resources (Goudie 2013). Until the end of
the XIX century, menageries and zoos
needed the capture of wild animals because
they could not stimulate reproduction in
captivity (D’Elia 2010; Frankhamet al.
2002). In this sense, D'Elia (2010) points out
that the race to feed rare species collections
in museums and zoos had unwanted
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consequences, leading to the extinction of
several species such as Pinguinus impennis.
In 1854, after being declared extinct, P.
impennis was once again seen in Iceland,
attracting the Englishmen Alfred Newton and

John Wolley who, upon sighting the
specimens, were only concerned with
collecting and acclimating themto the

Museum of Natural History, causing their
extinction at once (Fuller 1987; Gaskell
2000). The Convention on International
Trade in Endangered Species of Wild Fauna
and Flora (CITES) regulated legal trade and
the fight against illegal wildlife trade only in
1975, restricting the capture and transport of
endangered specimens worldwide.

The extinction of several other species of
birds due to human activities, = which had
been already observed by ornithologists at
the end of the XIX century (Coues 1876;
Meyer 1889), has led, in the two subsequent
centuries, to research aimed at reducing
these losses (Goudie 2013). The research
and education of visitors in the zoo began to
envisage the consolidation of sustainable
practices in society, in an attempt to
minimize impacts to biodiversity. The XX
century was the stage for many debates
about nature conservation, such as the
United Nations Conference on the
Environment (Stockholmin 1972, Rio de
Janeiro in 1992, Johannesburg in 2002 and
Rio de Janeiro in 2012), which has led
modern zoos to become much more strict in
following the conservation principle in all
their operations. According to Hutchins
(2003), in this century zoos have three main
challenges: (i) reduce threats to species due
to the reduction of their habitats, (ii) take into
account ethical aspects, with regard to
animal welfare and rights, and (iii) contribute
to the knowledge of people immersed in an
urbanized environment in relation to nature.

The increased interest  of the public
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reaching 700 million visitors annually on
wildlife conservation has resulted in a
greater need for information and therefore
has generated financial support for scientific
research in this area. According to Conway
(2001), a study commissioned by the
Cleveland Zoological Society showed that
new funds and donations to zoos have
emerged from activities with education and
scientific  programs. More and more,
conservation  biologists recognize the
important connections between in situ and
ex situ studies for in situ conservation
efforts, turning these entities into unique
resources transforming these entities into
unique resources (Conway 1969; Hutchins
1988; Olney et al. 1994; Rabb and Saunders
2005; Wildt 2000; Feistner 1992; Wiese and
Hutchins 1993). Some studies that require
sample collection, such as physiological and
endocrine examinations, for example, were
only possible in captive animals (Rabb and
Saunders 2005). Thus, the combination of in
situ and ex situ studies culminated in the
transformation of some zoos and aquariums
in conservation centers (IUDZG/CBSG 1993;
Rabb 1994; Rabb and Saunders 2005).
According to Miller et al. (2004), for zoos
to act effectively as wildlife conservation
centers, it is necessary for such a policy to
be defined with clear goals and objectives,
maintaining a specific department to manage
programs and fundings. Thus, zoos should
contribute effectively to the protection of
natural habitats, for example by participating
in programs for the reintroduction of species
and exposing their  animals to naturalistic
sites, so as to encourage their visitors to
engage in nature conservation activities. It is
also necessary to reevaluate the
performance of their practices, monitoring,
through scientific studies, all the mentioned
aspects (Wagner et al, 2009). Some
examples of guidelines and successful
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conservation programs can be seen in
Kleiman et al. (1986), IUDZG/CBSG (1993),
Odumand Reinert (2015), and World
Association of Zoos and Aquariums (2016).

The Convention on Biological Diversity [in
1992] recognized the importance of
participatory management with the efforts of
managers, the scientific community, zoos
and society as a whole. It looks like zoos
may be the link between society and
conservation programs.

CAN VISITORS’ PERCEPTION BE A
QUALITY INDICATOR OF A ZOO?

Visitors go to zoos to enjoy the outdoors,
have a moment with their family, socialize,
relax, come into contact with animals, take
pictures of them, learn about them, entertain
themselves and educate their children
(lannacone and Alvarino 2011). However,
the main reason for visiting zoos is still the
one of the beginning of animal collection
history: leisure (Ahmad et al. 2015; Fraser
and Sickler 2009; Karanikola et al. 2014;
Weiler et al. 2016). In addition to leisure,
z00s can also be an important place to teach
your children about animals (Alarape et al.
2015; lannacone and Alvarifio 2011; Lee
2015; Morgan and Hodgkinson 1999; Packer
and Ballantyne 2002).  Although the main
reason for visiting zoos is leisure, this does
not belittle the main role that these
institutions play, which is to make people
think about life forms in nature (Garrett 2014;
Lee 2015).

Zoos can have a major impact on visitors’
perceptions of wildlife since these places
allow contact with the animals and the
construction of this perception (lannacone
and Alvariio  2011; Weiler et al. 2016).
Studies show that the main factors affecting
this perception are the services provided in
these institutions, such as whether it isa
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safe environment for a family walk, the
question of animal isolation, and
demonstrations with animals (Anderson et

al. 2003; Gaengler and Clum 2015; Lee
2015; Ross et al. 2012), the diversity of
species found (Carr 2016a, b; Ross and
Gillespie 2009) and the design of the
enclosures (Andersen 2003; Coe 1986;
Davey 2006; Ross et al. 2012; Webber
2015). According to Birenboim et al. (2015),
the quality of the experience, including the
interactions with the animals, is another
factor that affects visitors’ perception.

When asked about the main objectives of
Z00s, visitors usually mentions aspects that
include the four principles (conservation,
research, education and leisure) (Ahmad et
al. 2015; Puan and Zakaria 2007; Yilmaz et
al. 2010). In this sense, although Fernandez
et al. (2009) stated that animal welfare would
be a fifth principle, Lee (2015) noted that
attributes related to animal welfare were of
little importance to visitors. This may indicate
that, despite efforts to improve animal
welfare, visitors do not recognize such
efforts as one of the objectives of zoos
(Aragao and Kazama 2014). In spite of this,
we know that if the design of the enclosure is
more similar to the natural environment it
can positively influence the visitor's
experience, as proven by Davey (2006),
Powell and Bullock (2014) and Lee (2015). It
is questioned whether it would be important
to establish welfare as one of the principles,
according to Fernandez et al. (2009).

Little has been studied on the attitudes
and the behavior  of visitors to the zoos
(Hacker 2016; Ogden and Heimlich 2009).
According to Ajzen (1991), visitors’ behavior
depends on their perceptions, beliefs and
attitudes. Similarly, Joseph (2008) has
shown that the motivation of the visit, past
experiences, selfinterest, and knowledge
are of the essence for environmentally
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responsible behavior. For this reason being
aware of the importance of conservation is
not always reflected in significant changes of
behavior (Hacker 2016). The complex nature
of conservationrelated behaviors makes
them difficult to change. According to Webb
and Sheeran (2006), intentions in favor of
conservation shown by the visitors during
their visit end up producing only small or
medium behavioral changes. In this sense,
the effectiveness of the educational role of
zoos in changing behavior should be studied
more indepth.

On the contrary, several studies from the
late 1960s on showthat visitors may
interfere both with animal behavior and
physiology (Fernandez et al. 2009; Hediger
1969; Hosey 2000; Hosey 2017; Hosey et al.
2016; Kelly et al. 2015; Scott et al. 2017;
Sherwen et al. 2015; Sneddon et al. 2016;
Thompson 1993; Webster et al. 2017; Wells
et al. 2005). Studies that evaluated the
simple presence, interaction, position of the
visitor, besides the greater or lesser
agglomeration of these, showed divergent
results. In some of them, the results showed
negative effects on animal behavior
(Mallapur et al. 2005; Sellinger and Ha 2005;
Wells et al. 2005) in other positive effects
(Condon and Wehnelt 2003; Hosey and
Druck 1987; Thompson 1993); other showed
no effect (Fa 1989; Nimon and Dalziel 1992;
O’Donovan et al. 1993). According to Davey

(2007), the visitors’ behaviors are
unpredictable and difficult to control. Such
behaviors range from inadequate  food

supply until screams, provocations and even
throwing stones to draw the animal’s
attention. Behaviors such as these are
certainly harmful to animal health and
welfare and should be minimized through
zoo educational programs (Davey 2007).

It seems that visitors’ perceptions of the
consequences of their own behavior, as well
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as their responsibility for biodiversity
conservation, are limited in both thirdworld
and economicallydeveloped countries.
2011, lannacone and Alvarifio conducted a
study on visitors’ perception at the Lima Zoo
in Peru, where only 20% of them believed
that environmental degradation and
contamination was a problem to be faced by
humanity. More recently, Weiler et al. (2016)
showed that Australian visitors of the Victoria
Zoo complex believed in the importance of
biodiversity conservation, but they did not
think they were responsible for it, attributing
this to governmental entities. These results
may be a reflection of an inadequate or non
existent communication between the entities
dedicated to the conservation of biodiversity
and society.

Despite the difficulties of testing whether
zoos’ educational work helps change
behavior during and after the visit, some
studies have indicated that this is possible.
Kratochvil and Schwammer (1997) realized
in the Tiergarten Schoénbrunn Aquarium in
Vienna that visitors tapped less on the glass
to draw attention when they had available
information on the problems of this behavior
for animal welfare. In another example,
Kemmerly and Macfarlane (2009)  showed
that four months after a visit to the Monterey
Bay Aquarium in the United States, and after
receiving a pocket guide on seafood, visitors
reported they had changed some habits
related to the purchase of these animals and
began showing a greater concern with
conservation, adopting a more sustainable
attitude [more information about the
educational material of the Monterey Bay

In

Aquarium is available at:
http://www.montereybayaquarium.org/
/m/pdf/education/curriculum/aquarium35
whatsonthemenu.pdf?la=en].

Education and conservation are

interdependent bedrocks and should be
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allied to studies on visitors’ perception so
that the zoos can achieve their goals in
wildlife welfare. In this way, the success of
zoological education programs should be
improved for what concerns understanding
the importance attributed by visitors to
conservation (Gurusamy et al. 2015; Luebke
et al. 2016). Zoos can lead visitors to
achieve an overall understanding of
biodiversity, as well as increase their
knowledge about the actions that should be
taken to help protect  nature (Moss et al.
2015). This may be the way for  the zoo’s
role in biodiversity conservation to be
fulfilled.

FUTURE PROSPECTS

Much has changed since the first
relationships between humans and animals.
From mere utilitarian objects, animals have
turned into fundamental beings in the
consolidation of a more affective and caring
relationship between humans and nature
(Hancocks 2001). This relationship has been
substantially shaped by zoos, which
throughout history have changed the way we
perceive animals. To this end, the best zoos
have evolved, attaining today the status of
research and animal conservation centers,
with educational programs for their visitors.

Given that nowadays zoo activities are
based on the idea that they can contribute to
nature conservation, the question arises
whether all existing zoos can attend to this
purpose. Unfortunately, the answer to this
question is no. According to Conway (1986),
the spaces where animals are kept are still
very small, with all the zoos enclosures in
the world fitting in New York Brooklyn
neighborhood. More recently, Lee (2015)
warns that many zoos still maintain the old
menageries structure, that is, they have
concrete enclosures surrounded by iron
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bars, with little or no vegetation. The main
justifications for these shortcomings are the
insufficient investments in zoos structures,
as well as problems in the management and
even influence of the outdated but still
present conception of the rulers and of
society itself (Coe 2012; Conway 1986; Lee
2015; McNeely 1995). Therefore, the main
challenge of zoos is overcoming these
adversities to improve their  structures and
meet the four principles.

In order to become the conservation
centers we need, zoos still have a number of
obstacles to overcome. In this sense, social,
political and economic obstacles throughout
history cannot be disregarded, since as
Conway (1986) and Coe (2012) say, these
topics are directly related to zoos
management. Changes in the way economic
development is perceived, for example, by
reducing consumerism and by creating
alternatives for  sustainable economic
development, can have a positive impact on
the perception of animal value (Berndes et
al. 2003; Lorek and Spangenberg 2014;
Mont, Neuvonen and Lahteenoja 2014).
Moreover, the need of mankind to deal with
the use of spaces for agricultural purposes in
a more effective way, reducing waste and
valuing agroecological crops (Schmitz et al.
2014) and the quality of life in large urban
centers, shows significant social changes
(Knox et al. 2014). People have begun to
seek a reconnection with nature to improve
their quality of life. In this sense, it is
expected that these changes will enhance
the valorization of bioparks, sanctuaries,
safaris and immersion zoos near urban
centers, as alternative sources for contact
with nature (Coe 2012; McNeely 1995).

Even if these perspectives of zoological
changes are real, these changes should
occur faster than they actually do (Weiler et
al. 2016). An alternative to speeding up this
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process is to make the visitor more critical of
the structural features of zoos so that society
as a whole, not just a small portion, requires
more government investment in this area.
Educational activities are therefore crucial
for the population to acquire a more critical
view of zoos with bad and/or outdated
structures, and to generate feelings that are
more affective towards nature and from
which they can have more sustainable
attitudes and behaviors (Hand et al. 2017;
Ross et al. 2012; Wijeratne et al. 2014).

That said, we believe that the next step is
to turn our attention to the visitors, not only
to meet their leisure expectations, but for
themto become allies in the fight for
biodiversity conservation. The expansion of
educational programs that are beyond the
informational boards which are not restricted
to school groups is of the utmost importance.
Technology, such as a realtime interactive
guide providing information on the animals

during and after the visit, can be atool to
help the visitors' immersion into nature
(Webber et al. 2017).

The consolidation of zoological

organizations with the cooperation of a
larger number of zoos and covering different
regions of the world is also vital in order to
expand studies on all bedrocks. The greater
number of zoos involved, each with its
peculiarities, could generate more
comprehensive results, that is, results that
could be used as parameters by other zoos
worldwide. In addition, we would like to
compare the methods used for the care of
the same species in different zoos and
thereby propose a minimum structural
pattern to provide a greater wellbeing to the
animals and a significant experience to
visitors (Hancocks 2001).

From the above, we can see that there is
still alot to do in these institutions and,
possibly, it will take more than 50 years to
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improve a good number of them.
Accelerating this process would depend on a
greater coordination of programs within and
outside the target institutions. Thus, the
search for efficiency of its bedrocks must be
constant. Of course, leisure will remain the
main attraction for visitors to a zoo, but any
institution should also be able to ensure its
existence through animal welfare and
serious research, including conservation
research. Finally, more effort is needed so
that zoos can better contribute to visitors’
environmental education. This is actually
one of the most important goals of a zoo.

CONCLUSIONS

The main challenge of most zoos is
overcoming insufficient investments, as well
as problems in the management and
influence of the outdated conception of the
rulers and of society itself to improve their
structures and meet the four principles. As
zoos have had to overcome social, political,
and economic difficulties throughout history,
these obstacles must also be overcome for
zoos to become excellences in conservation
centers.

The loss of biodiversity demands a more
rapid change in people's attitudes and
behavior. For this, zoos need to intensify the
engagement of visitors for conservation
throughout educational activities that are
crucial for the population to acquire a more
critical view of zoos with bad and/or outdated
structures. The consolidation of  zoological
organizations with the cooperation of a
larger number of zoos by covering different
regions of the worldis vital inorder to
expand scientific studies all areas of
actuation of zoo. Entertainment always will
remain the main attraction for  visitors to a
zoo, but any institution should also be able
to ensure its existence through animal
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welfare, research, conservation and
education.
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