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HISTORY, ORGANISATION
AND REGULATION

Part 1 of this book provides background information about zoos by examining their
historical development, their organisation at national, regional and international levels,
the legal regulation of zoos, the ethics of keeping animals in zoos, and some general
principles of wildlife conservation.
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1 THE PURPOSE AND POPULARITY
OF Z00S

Walking in the Zoo, walking in the Zoo,
The O.K. thing on Sunday is the walking in the Zoo.

Lyrics of a song sung by Alfred Vance (Victorian music-hall artist, 1867)

Conservation Status
Profile

Asian elephant

Eleplas maximus

IUCN status: Endangered
Ale

CITES: Appendix I
Population trend:
Decreasing

An Introduction to Zoo Biology and Management, First Edition. Paul A. Rees.
© 2011 Paul A, Rees, Published 2011 by Blackwell Publishing Ltd,
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1.1 INTRODUCTION

ly new discipline. Prior to 1982
there was no academic journal specifically dedicated to
the scientific study of zoo animals. The study of animal
wellare and the biology of 200 animals is an increas-
ingly important component of college and univerflty
courses, and the work of zoo keepers is becoming
increasingly scientific. The purpose of this book is to
provide an introduction to the biology of animals in
zoos. In addition it considers other aspects of zoos
which are important in understanding how zoos have
evolved, how they function and their role in conserva-
tion. Belore we can begin to study zoos we need to

define what a zoo is.

700 biology is @ relative!

1.2 WHAT IS A Z00?

The term 'zoo’ is an abbreviation of zoological gardens
and was probably first used as an abbreviation for the
Clifton Zoo in Bristol, England, in 1847. In 1867 a
music-hall song called Walking in the Zoo, sung by
Allred Vance, popularised the use of the term.

In this book ‘zoo' Is taken to encompass a very wide
range of institutions, reflecting the legal definition used
within the European Union:

.."zoos” means all permanent establishments
where animals of wild species are kept for exhibi-
tion to the public for 7 or more days a year...

Council Directive 1999/22/EC (Zoos Directive}),
Article 2

This definition encompasses traditional zoos, drive-
through safari parks, aviaries, snake parks, Insect
collections, aquariums, birds of prey centres, and
all manner of other animal collections which are
open to the public, but excludes pet shops, circuses
and laboratories that keep animals (Fig. 1.1). Other
gi::itllr;ary and legal definitions of a zoo are listed in

1.2.1 What’s in a name

In the minds of many peaple, the term ‘200" has a
stmn_gl association with animals being kept in poor
conditions in old-fashioned iron cages. Some zoos have
adopted new namesin an atlempt to disassociate ;he‘m-
selves from these outdated notions and to emphasise

their role in wildlife conservation and environmental
education. Paignton Zoo has become Paignton Zoo
Environmental Park, Jersey Zoo is now Durrell (named
after its founder) and Marwell Zoo has been renamed
Marwell Wildlife, However, many famous 2005 show no
sign of following this trend. Like traditional zoos . maod-
ern aquariums have begun to turn their attention (o
conservation. To reflect this, the New York Aquarium
changed its name to the Aquarium for Wildlife

Conservation in 1993.

1.3 THE INCREASING PUBLIC
INTEREST IN WILDLIFE

There is considerable evidence of an increase in public
interest in wildlife, zoos and conservation. In the last
40 years there has been a spectacular increase in the
membership of organisations con cerned with the pro-
tection of wildlife and wild places (Table 1.1).

People who spend the majority of their lives in urban
areas seek out opportunities to observe animals in the
wild. In Liverpool, the Royal Society for the Protection
of Birds (RSPB) organises cruises around the Mersey
Estuary for its members and other bird-watchers
(Fig, 1.2). Every year, during a few weeks in autumn
and winter, over 60,000 peaple visit the colony of grey
seals (Halichoerus grypus) at the Donna Nook National
Nature Reserve in Lincolnshire, England, when they
come ashore to have their pups (Fig. 1.3). During Easter
2010, some 45,000 people visited Lake Hornborga in
Sweden to witness the annual return of over 12,000
migrating Eurasian cranes (Grus grus).

Before the ownership of televisions was widespread
films such as Where No Vultures Fly (1951) — about one
man's struggle to establish a national park in East
Alrica — and Born Free (1966) — the true story of Elsa

the lioness and George and Joy Adamson - drew the
attention of the cinema-going public to the plight of
Alrican wildlife. The stars of Born Free, Bill Travers and
Virginia McKenna, went on to found the pressure
group Zoo Check (see Section 6.2.2.3).

Nowadays, wildlife documentaries are increasingly
popular among television viewers and, in recent years,
there has been an increase in the number of TV pro-
grammes about the work of vets and zoo keepers. In
2001, a total of 2284 TV programmes were broadcast
which had ‘wildlife’ in the title or in the description of
g:le!yp;';?mmmc. In 30{!8 tlhis '}?ud increased to 6983,

» programmes with 'z00'in the title or description
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Fig. 1.1 Examples of different types of zoos. (a) A traditional zoological gardens, Colombo Zoo, Sri Lanka. (b) A modern
aquarium, The Deep. Hull. UK. (c) The Butterfly House, Lancaster, UK. (d) A safari park, West Midlands Safari Park, UK.
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Box 1.1 What is a z00?
~ some dictionary and
legal definitions.

5

Some dictionary definitions:

The Concise Oxford Dictionary (1976)
Zoological garden — public garden or park with a collection of animals for exhibition or study.

Colling Dictionary and Thesaurus (2000)
Zoo - a place where live animals are kept, studied, bred, and exhibited fo the public.

Some legal definitions:

European Union
Zoos Directive (Council Directive 1999/22/EC of 29 March 1999 relating to the keeping of wild
animals in zoos)

Article 2: ..."z005" means all permanent establishments where animals of wild species are
kept for exhibition to the public for 7 or more days a year, with the exception of circuses, pet
shops and establishments which Member States exempt from the requirements of this
Directive on the grounds that they do not exhibit a significant number of animals or species to
the public and that the exemption will not feopardise the objectives of this Directive.

England
Zoo Licensing Act 1981, as amended by the Zoo Licensing Act 1981 (Amendment) (England and
Wales) Regulatfons 2002 (SI 2002/3080)

Section 1(2): ... "z00" means an establishment where wild animals ... are kegt for exhibition
Io the public otherwise than for purpases of a circus ... and otherwise than in a pet shap.

(2A): This Act applies to any zoo to which members of the public have access, with or without
charge for admission, on seven days or more in any period of twelve consecutive months.

United States of America
Animal Welfare Act 1966 (9 Code of Federal Reguiations, Ch. 1)

Section 1.1: Zoo means any park, bullding, cage, enclosure, or other structure or premise in which
4 live animal or animals are kept for public exhibition or iewing, regardless of compensation.
Arizona State, USA (Arizona Revised Statutes, 17-101)
Section A. 23: “Zoo" means a commercial facility open to the public where the principal busi-
ness fs holding wildiife in captivily for exhibition purposes.
Australia
New South Wales, Zoological Parks Board Act 1973
Section 4(1): ... “2oological park” means a zoological garden, aquarium or similar institution

In which animals are kept or displayed for conservation, scientific, educational, cultural or
recreational purposes.

India
Wildlife (Protection) Act 1972

szﬂm 2(39): “Zoo" means an establishment, whether stationary or mobile, where caplive
animals are kept for exhibition to the public but does not include a circus and an establish-
ment of a licensed dealer in captive animals,
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Table 1.1 Membership of selected conservation organisations.

Drganisation Membership 1971 Membership 2010
Royal Saciety for the Protection of Birds (RSPB) 98,000 > 1,000,000
WWF (UK) 12,000 168,417
WWF (Worldwide) Unknown €.5,000,000
Sierra Club Unknown 1,300,000
Greenpeace 30,000 (1981) 2,900,000 (2007)
Wildiife Trusts {formerly the Royal Society for Nature Conservation) 64,000 791,000

1,000 100,000

Friends of the Earth

Sources: Church (1995), RSPB (2010), WWF (2010), Sierra Club (2010}, Wildiife Trusts (2010) and FOE (2010).

Fig. 1.2 A bird-watching trip on the River Mersey, Liverpool, organised by the Royal Society for the Protection of Birds.

were shown in 2001, but by 2008 this had increased to
2119. Although many of these programmes were epi-
sodes of series and many will have been repeated on
different channels — the number of which increases
relentlessly — nevertheless there has been a spectacular
increase in the amount of broadcast time devoted to

this type of programme, and this must reflect a greater
public interest (Table 1.2). Twelve million people
watched the BBC's Planet Earth series, narrated by
David Attenborough, and it received the highest audi-
ence appreciation score of any British programme on
TV in 2006 (BBC, 2007).

Biography 1.1

Sir David Attenborough (1926~ )

David Attenborough is a naturalist, author and broadcaster whose name is synonymous with the
production of high quality wildlife documentaries. His highly acclaimed BBC series include The Life of
Mammals, The Life of Birds, Life in the Undergrowth, Planet Earth, The Blue Planet, Life in the Freezer,
Life in Cold Blood and Planet Earth. Although Attenborough does not generally film captive animals,
some scenes, such as one of a polar bear Inside its den, were recorded in a zoo because of the techni-
cal difficulties this would create in the wild, Attenborough's work has undoubtedly been extremely
important in increasing awareness of conservation issues worldwide.
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Fig. 1.3 The grey seal (Halichoerus grypus) colony at Donna Nook, Lincolnshire, UK. Inset: Adult grey seal.

Table 1.2 Examples of recent TV programmes about zoos.

Series/Tille Zoo/Subject TV channel
Animal Arrivals Various zoos Animal Planet
Animal Cops Houston Roadside 200 USA Animal Planat
Animal Rescue Squad Various zoo items Fiver

Chaos at the Zoo A small zoo near Tenby, Wales SC4

Chimp Diarfes Mona Foundation Sanctuary, Spain Adventure One
Crocodile Hunter Australia Zoo Animal Planet
E-Vets: The Interns Alameda East Veterinary Hospital, USA Animal Planet
Hero Animals Gorillas, Jersey Zoo Five

Kabul Zoo Rescue Kabul Zoo, Afghanistan Adventure One
Little Zoo That Could Alabama Gull Zoo Animal Planet
Michaela's Zoo Babies Various UK zoos Fiver

Our Chitd the Gorilla St Martin la Plaine Zoo, France Animal Planet
Panda Is Born America's National Zoo, Pandas Animal Planet
Safari Park West Midlands Safari Park Animal Planet
The Keepers San Diego Zoo, USA Animal Plangt
The Zoo Auckland Zoo, New Zealand Sky Real Lives
The Zoo UK Bristol Zoo, UK Sky Three
Trent’s Wildcat Adventures A 200 keeper travels to South Africa Adventure One
Zoo Days Colchester Zoo and Chester Zoo, UK Five

Zoo Story Palgnton Zoo, UK Sky One Mix
200 Tales Taronga Park and Western Plains Zoo, Australia Adventure One

Zoo Vet at Large

Zoo vet Matt Brash

Sky Real Lives




Table 1.3 Visitsmade in 2008 to selected visitor attractions
in membership with the Association of Leading Visitor
Attractions.

Attraction Visitor numbers Rank
British Museum 5,932,897 1
Natural History Museum 3,698,500 4
Chester Zoo 1,373,459 14
Kew Gardens 1,306,401 15
Eden Project 1,093,510 18
5L London Zoo 1,039,030 20
Z5L Whipsnade Zoo 468,669 42

Many UK zoos are not members of this organisation and will therefore not
appear in the statistics.
Source: ALVA (2004),

In the UK, zoos are among the most popular visitor
attractions (Table 1.3) and visitor numbers in UK zoos -
following a decline in the 1970s — have increased in
recent years (Fig. 1.4). The World Association of Zoos
and Aguariums (WAZA) estimates that 600 million
people visit zoos each year (Olney, 2005) and many

Total annual visitor numbers (millions)
n (4] B (4] oh -4

=i
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institutions attract very large numbers. There is con-
siderable variation in changes in visitor attendance at
zoos with time. London Zoo suffered a dramatic decline
in visitors from over two million in 1970 to around
866,000 in 1995 and almost had to close. By 2008
visitor numbers had risen to over 1.1 million. Chester
Zoo experienced a less dramatic decline through the
1970s and now regularly receives over a million visi-
tors each year (Fig. 1.5). In 2008, San Diego Zoo
(California, USA) had over 3.3 million visitors, Cologne
Zoo (Germany) had almost 1.5 million wisitors,
Colombo Zoo (SriLanka) had almost 1.4 million visitors
and Chester Zoo (UK) was visited by over 1.3 million
people (Fisken, 2010).

The American Association of Zoos and Aquariums
estimates that its member institutions have over 175
million visitors each year (AZA, 2010a). Visitors are
primarily women/mothers aged 25-35 years, and two
out of three adults who visit a 2oo or aguarium do so
with a child. However, demographic changes in the
developed countries of the world mean that zoos are
faced with declining numbers of children, and there-
fore adults with young families, that are the mainstay

1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1980 1991 1993 1995 1997 1999 2001 2003
Year

Fig. 1.4 Visitor attendance at 11 UK zoos (1967-2003). (Source: Rees, unpublished data. The zoos surveyed were the Welsh
Mountain Zoo, Twycross, Paignton. Dudley, Jersey. Edinburgh, Bristol, London, Chester, Belfast and Whipsnade, Data were
extracted from the International Zoo Yearhook volumes for the period.)




10 History, organisation and regulation

259

1.51

Chester Zoo

Annual attendance (millions)

0.5

London Zoo

0 T

1958 1963 1987 1971 1975

1978

T 7 T T T .
1983 1987 1891 1995 1999 2003

Year

Fig. 1.5 Visitor attendance at London Zoo and Chester Zoo (1959-2003). (Source: Rees, unpublished data. Based on data
extracted from the International Zoo Yearbook volumes for the period.)

of zoo visitor populations. In their place zoos have an
opportunity to attract older visitors, and changing
their focus away from child-friendly attractions and
towards the interests of the older visitor will be a major
challenge (Turley, 2001).

Although there Is great public interest in wildlife,
unfortunately this does not tend to influence voting
decisions. In a survey of 1503 adults in the UK con-
ducted immediately before the 2010 general elec-
tion only 5% considered protecting the natural
environment to be ‘very important’ in influencing
their voting decision, way behind the economy
(32%), health care (26%) and education (23%)
(Ipsos MORI, 2010).

1.4 WHO OWNS z00S?

Some zoo0s are owned privately by individuals, while
others are owned by multi-national entertainment
companies. Some zoos are charities, some are run as
businesses, primarily for profit, while others are run by

national governments or by municipal authorities
(Table 1.4).

Until 2007, the singer Michael Jackson had a private
zoo at his Neverland Ranch, where he kept lions, tigers,
giralfes, monkeys, orangutans, flamingos, snakes, a
crocodile, an elephant and a chimpanzee called
‘Bubbles'.

The drugs baron Pablo Escobar had a private zoo con-
sisting of hundreds of exotic animals at his ranch,
Hacienda Napoles, near Medellin in Colombia. When the
200 was seized by the state after he was killed by police,
many of the animals died of hunger. Hippopotamuses
escaped and were eventually shot.

Some privately owned zoos are open to the public,
others are not, Knowsley Safari Park in England is
open to the public but is owned by Lord Derby. Many
well-established and famous zoos began as the pri-
vately owned ventures of individuals and have

evolved into institutions of international importance,
for example Gerald Durrell founded Durrell in Jersey,
and George Mottershead founded Chester Zoo in
England.



Table 1.4 The ownership of sclected zoos.
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Zoo Location Status/Ownership

Colombo Zoo Sri Lanka National government

St Louis Zoo USA Government with aid from non-profit trust
San Francisco Zoological Gardens UsA Municipality with aid from zoological society
San Diego Zoo USA Non-profit corporation, administered by zoological soclety
Moscow Zoo Russia Municipality

Parc Zoologique to Paris France National government

Twycross Zoo UK Charitable trust

Burgers Zoo Netherlands Private

Banham Zoo UK Private limited company

Blackpool Zoo UK Spanish leisure company

Blue Planet Aquarium UK Private limited company

Zoos begin for all sorts of reasons. In his Guide to
British Zoos, Schomberg (19 70) describes Banham Zoo
as follows:

This is a small collection of monkeys and an avi-
ary started by Mr H. Goymour and opened in
February 1968. The purpose of the collection is to
interest customers who come to buy farm produce
at Grove Farm ... it is certainly a novel method of
attracting business.

Some zoos in the UK were started by private collec-
tors (Paignton Zoo), pet shop owners (Twycross),
nobility (Harewood Bird Garden, Lions of Longleat,
Woburn Park), businessmen (Chessington Zoo), mar-
ket gardeners (Norton Petsenta), farmers (Ilfracombe
Zoo Park), animal dealers (Weyhill Zoo Park) and cir-
cus owners (Southampton Zoo, Plymouth Zoo).
Others were opened by zoological socleties (London,
Glasgow. Edinburgh), private companies (Marineland
Oceanarium and Aquarium, Flamingo Park), or were
originally municipal zoos (Belfast Zoo, Newquay Zoo).
Some of these institutions no longer exist, while oth-
ers have become important zoos, in some cases under
new names.

Zoos have become big business in recent years.
Parques Reunidos is the second largest operator of lei-
sure parks in Europe. The company owns 68 parks,
including 13 ‘zoo and nature parks’:

o L'Oceanogrilic, Valencia, Spain — the largest marine
park in Europe

e Zoo Aquarium de Madrid, Spain — a zoo. aquarium,
dolphinarium and aviary

o Faunia, Spain —a nature theme park which includes
the biggest polar ecosystem in Europe

o Selwo Aventura, Spain — a nature theme park

o Selwo Marina, Spain — a marine park with a South
American theme, including seals, sea lions, penguins
and a dolphinarium

o Delfinario Costa Daurada, Spain — a dolphinarium
and sea-lion exhibit

e Mar del Plata Aquarium, Argentina — a marine park
containing [ish, penguins, sea lions and dolphins

® Marineland — the largest marine park in France, con-
taining sea lions, dolphins and killer whales

® Aquarium of the Lakes, England — an aquarium in
the Lake District of England

e Blackpool Zoo, England - a traditional zoo with a
dinosaur park

e Bournemouth Oceanarium, England — a coastal
aquarium

e Silver Springs, Florida, USA — a nature theme park
constructed around natural springs and exhibiting
mostly native species

e Sea Life Park, Oahu, Hawai'l - a marine park con-
taining sea lions, dolphins, sea turtles, penguins and
sharks.

The Merlin Entertainments Group owns Chessington
World of Adventures in England (which includes a zoo)
and the chain of 26 Sea Life Centres in England,
Belgium, Finland, France, Germany, the Netherlands,
Ireland, Denmark, Scotland, Spain, Portugal, Italy and
the USA. Some zoos and agquariums are charities,
Others are operated as a business but have established
charities to support their conservation work. South
Lakes Wild Animal Park (UK) is a business but includes
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in its admission price a donation to its charity, the
wildlife Protection Foundation. This allowsit to reclaim
tax paid by visitors from the UK government under the

Gift Aid scheme.

1.5 WHAT ARE Z00S FOR?

Many western zoos have their origin in zoological
societies that were established with an educational
and scientific purpose in mind. The Bristol, Clifton
and West of England Zoological Society was founded
in 1835. At the meeting which established the Society,
local physician, Dr Henry Riley, proposed:

.that this meeting being persuaded that a
Zoological Society in Bristol and Clifton will tend
to promote the diffusion of knowledge by facilitat-
ing observations of the habits, form and structure
of the animal kingdom as well asalfording rational
amusement and recreation to the visitors of the
neighbourhood do determine that a Society be

accordingly established.
Warin and Warin (1985)

With the rise of the animal welfare movement and
increasing concern for the environment in general,
and the loss of biodiversity in particular, zoos have
moved the focus of their activity towards conservation.
The potential role of zoos in wildlife conservation has
been recognised for at least 60 years (Delacour, 1947)
and since the 19605 zoos have considered the conser-
vation of endangered and threatened species as one of
their most important functions (Mench and Kreger,
1996).

In 1986 the American Assaciation of Zoological
Parks and Aquariums (AAZPA) - now the American
Zoo and Aquarium Association (AZA) — deseribed the
purpose of zoos as research, education, recreation and
conservation, especially captive breeding (AAZPA,
1986). However, evidence for a significant education
role for zoos is equivocal (Kellert, 1984; Jamieson,
1986; Marcellini and Jenssen, 1988; Spotte and Clark,
2004; Bickert and Meier, 2005) and many of their sci-
entific contributions are largely unrelated to conserva-
tion per se (Rees, 2005a, 2005b). By the 1990s some
commentators were questioning the value of breeding
programmes (e.g. Varner and Monroe, 1991), arguing
that money would be better spent on in-situ conserva-
tion efforts.

Reintroductions of zoo-bred animals have a very
limited impact and many of the successful projects zoos
quote were undertaken many years ago (Bertram,
2004). Stanley Price and Fa (2007) have concluded
thatzoos are not keeping the priority species for reintro-
duction, nor are species kept in adequate nu mbers as
sources for reintroduction.

Wehnelt and Wilkinson (2005) have sugges ted that

2008 have now moved the focus of their activity away
from captive breeding and reintroduction and towards
helping species in-situ, including the raising of funds to
support these efforts (e.g. Smith and Hutchins, 2000;
Christie, 2007). However, zoo mission statements
rarely reflect this (Rees, 2005¢), and a recent study of
136 North American zoos found that only 14% men-
tioned the support of global, national or local conser-
vation programmes as one of their functions (Patrick
et al., 2007). The original World Zoo Conservation
Strategy (IUDZG, 1993) made no mention of fund-rais-
ing as a function of zoos. However, its successor, the
World Zoo and Aquarium Conservation Strategy, states
that ‘cooperative breeding programmes serve many
purposes ... [including] ... providing fund-raising mate-
rial...'(Olney, 2005).

Modern zoos have legal and moral obligations to
care for the animals they keep and the species to
which they belong. These obligations form the basis
of much of the content of this book, and include the
provision of:

o suitable housing
e anenvironment free [rom stress
o ahigh level of veterinary care
o the opportunity to express normal behaviour.
In addition zoos should engage in the ex-situ conserva-
tion of biodiversity — an obligation placed on Parties to
the UN Convention on Biological Diversity (see Section
5.3.1.1). This may be deflined as ‘keeping components
of biodiversity alive away from their original habitat or
natural environment' (Heywood, 1995). A zoo's con-
servation activities include:
e captive breeding and reintroduction to the wild
education
record keeping
information exchange
research
in-situ conservation,
Zoos need to balance their welfare obligations to the
animals they keep while maintaining a conservation
role (Fig, 1.6). These themes are explored in more detail
below.
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Animal welfare
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The Five Freedoms

Freedom from thirst, hunger
and malnutrition

Freedom from discomfort
Freedom from pain, injury and
disease

Freedom to express most
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Freedom from fear and
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Fig. 1.6 Balancing the animal welfare and biodiversity conservation obligations of zoos.

1.6 ZOO MISSION STATEMENTS -
WHAT DO ZOOS SAY THEY DO?

What do zoos say they do? Many zoos have mission
statements and these tell us something about what
they think they do, or at least what they aspire to do.
A historical perspective on the changing role of zoos
can be gained by examining how thelr mission statements
have changed over time.

Until relatively recently many zoos referred to their
role in captive breeding in their mission statements, In
some zoos this was still the case long after their man-
agement was downplaying this particular role (Rees,
2005¢). Bristol Zoo still retains a reference to breeding
in its mission statement:

Bristol Zoo Gardens maintains and defends biodi-
versity through breeding endangered species,

conserving threatened species and habitats and
promoting a wider understanding of the natural
world. [2008]

However, Chester Zoo's mission has changed a number
of timessince 1995, and no longer specifically refers to
breeding animals:

..to promote conservation by breeding of rareand
endangered animals and by educational, recrea-
tional and scientific activities. [1995-96]

...to suppert and promote conservation by breed-
ing rare and endangered animals, by excellent
animal welfare, high quality publie service, recre-
ation, education and science. [1997]

..o support and promote conservation by breed-
ing threatened species, by excellent animal

Z00
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in its admission price a donation to its charity, the
wildlife Protection Foundation. This allowsit to reclaim
tax paid by visitors from the UK government under the
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Zoological Society in Bristol and Clifton will tend
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of the animal kingdom as well asalfording rational
amusement and recreation to the visitors of the
neighbourhood do determine that a Society be

accordingly established.
Warin and Warin (1985)

With the rise of the animal welfare movement and
increasing concern for the environment in general,
and the loss of biodiversity in particular, zoos have
moved the focus of their activity towards conservation.
The potential role of zoos in wildlife conservation has
been recognised for at least 60 years (Delacour, 1947)
and since the 19605 zoos have considered the conser-
vation of endangered and threatened species as one of
their most important functions (Mench and Kreger,
1996).
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Parks and Aquariums (AAZPA) - now the American
Zoo and Aquarium Association (AZA) — deseribed the
purpose of zoos as research, education, recreation and
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commentators were questioning the value of breeding
programmes (e.g. Varner and Monroe, 1991), arguing
that money would be better spent on in-situ conserva-
tion efforts.

Reintroductions of zoo-bred animals have a very
limited impact and many of the successful projects zoos
quote were undertaken many years ago (Bertram,
2004). Stanley Price and Fa (2007) have concluded
thatzoos are not keeping the priority species for reintro-
duction, nor are species kept in adequate nu mbers as
sources for reintroduction.
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from captive breeding and reintroduction and towards
helping species in-situ, including the raising of funds to
support these efforts (e.g. Smith and Hutchins, 2000;
Christie, 2007). However, zoo mission statements
rarely reflect this (Rees, 2005¢), and a recent study of
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tioned the support of global, national or local conser-
vation programmes as one of their functions (Patrick
et al., 2007). The original World Zoo Conservation
Strategy (IUDZG, 1993) made no mention of fund-rais-
ing as a function of zoos. However, its successor, the
World Zoo and Aquarium Conservation Strategy, states
that ‘cooperative breeding programmes serve many
purposes ... [including] ... providing fund-raising mate-
rial...'(Olney, 2005).

Modern zoos have legal and moral obligations to
care for the animals they keep and the species to
which they belong. These obligations form the basis
of much of the content of this book, and include the
provision of:

o suitable housing
e anenvironment free [rom stress
o ahigh level of veterinary care
o the opportunity to express normal behaviour.
In addition zoos should engage in the ex-situ conserva-
tion of biodiversity — an obligation placed on Parties to
the UN Convention on Biological Diversity (see Section
5.3.1.1). This may be deflined as ‘keeping components
of biodiversity alive away from their original habitat or
natural environment' (Heywood, 1995). A zoo's con-
servation activities include:
e captive breeding and reintroduction to the wild
education
record keeping
information exchange
research
in-situ conservation,
Zoos need to balance their welfare obligations to the
animals they keep while maintaining a conservation
role (Fig, 1.6). These themes are explored in more detail
below.
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1.6 ZOO MISSION STATEMENTS -
WHAT DO ZOOS SAY THEY DO?

What do zoos say they do? Many zoos have mission
statements and these tell us something about what
they think they do, or at least what they aspire to do.
A historical perspective on the changing role of zoos
can be gained by examining how thelr mission statements
have changed over time.

Until relatively recently many zoos referred to their
role in captive breeding in their mission statements, In
some zoos this was still the case long after their man-
agement was downplaying this particular role (Rees,
2005¢). Bristol Zoo still retains a reference to breeding
in its mission statement:

Bristol Zoo Gardens maintains and defends biodi-
versity through breeding endangered species,

conserving threatened species and habitats and
promoting a wider understanding of the natural
world. [2008]

However, Chester Zoo's mission has changed a number
of timessince 1995, and no longer specifically refers to
breeding animals:

..to promote conservation by breeding of rareand
endangered animals and by educational, recrea-
tional and scientific activities. [1995-96]

...to suppert and promote conservation by breed-
ing rare and endangered animals, by excellent
animal welfare, high quality publie service, recre-
ation, education and science. [1997]

..o support and promote conservation by breed-
ing threatened species, by excellent animal
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Box 1.2 Zoo mission
statements.

welfare, high quality public service, recreation,
education and science. [1998-2003]

-..to be a major force in conserving biodiversity
worldwide, [Since 2004]

Zoological Society of London, UK (2008)
To achleve and promote the worldwide conservation of animals and their habitats.

National Marine Aquarium, Plymaouth, UK (2008)
To inspire everyone to enjoy, learn and care about our oceans through amazing, memorable
expaniences.

Dublin Zoo, Ireland (2008)
To work in partnership with zoos world-wide to make a significant contribution to the conser-
vation of the endangered species on Earth,

Smithsonian Mational Zoological Park, USA (2008)

We are the Nation's Zoo, demonstrating leadership in animal care, science, education and
sustainability, We provide the highest quality animal care. We advance research and scientific
knowledge in conserving wildlife, We teach and inspire people to protect wildiife, natural
resources and habitats, We practice conservation leadership in all we do.

Zoological Society of San Diego, USA (2008)

The Zoological Sociely of San Diego is a conservation, education, and fon organisatf
dedicated to the reproduction, protection, and exhibition of animals, plants, and their habitats.

Minnesota Zoo, USA (2008)

Our mission is to create a conservation culture by incorporating conservation info the
everyday fabric of our activities and programs.

National Zoological Gardens, Colombo, Sri Lanka (2008)

Resourceful conservation of animals by means of learning, achieved through the exhibition of
species which were adopted with loving care.

Singapore Zoo (2008)
Our mission is to preserve biodiversity and to undertake public education, research and
collaboration as well as maintain and update the exhibits in all our parks in the most
humane, naturalistic and yet efficient manner,
Taronga Zoo, Sydney, Australia (2006)
We will demonstrate a meaningful and urgent commitment to wildiife, our natural environ-
ment and the pursuit of excellence in our conservation, recreation and scientific endeavours.
Zoos Victoria (Healesville Sanctuary, Melbourne Zoo and Werribee Open Range Zoo), Australia
(2008)

Our zoos will be world leading cenfres for wildlife experience, education, conservation and
research — on site, off site and onling.

J

Early references to the role of zoos often mentioned
the advancement of the study of zoology and the pro-

motion of interest in animals. Modern mission state-
ments usually refer to a role in education and

conservation, but, as may be seen from the list in
Box 1.2, this is not always the case. The original pur-



pose of the Royal Zoological Society of Scotland, as
stated in its Charter, was:

...to advance the study of zoology and foster and
develop amongst the people an interest in and
knowledge of animal life, [1913]

Its current mission is:

...to inspire and excite our visitors with the wonder
of living animals, and so to promote the conserva-
tion of threatened species and habitats, [2008]

Edinburgh Zoo has a separate educational mission
staternent:

...to inspire in our visitors an understanding of the
value, the complexity and the [ragility of the natu-
ral world by fully utilising the educational potential
of our unique variety of living animals. [2008]

1.7 BIOPHILIA, HUMAN WELL-BEING
AND Z0OOS

Edward Wilson has defined ‘biophilia' as ‘the innately
emotional affiliation of human beings to other living
organisms' (Wilson, 1993). He believes that a desire to
be close to other living things is an essential biological
need; an element of human nature which is part of our
genetic makeup. It has been suggested that zoos help
people to fulfil this natural desire to feel more connected
to nature (Davey, 2005). Itis clearly important that zoos
create places that people want to visit, because without
an income from visitors most zoos could not exist.
Being close to nature may be Important to human
well-being. Studies have shown that interactions
between animals and people can have positive health
benefits, Physical contact with non-threatening ani-
mals has been shown to reduce blood pressure, respira-
tion rate and heart rate (Cusack and Smith, 1984).
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Watching fish in an aquarium also appears to lower
blood pressure (Kamberg, 1989).

1.8 ZOO ENTHUSIASTS

Some people collect stamps, others collect zoo memora-
bilia, including old zoo guides, tickets, postcards and
souvenirs. Many people enjoy visiting zoos and may
make such visits an integral part of a holiday. A number
of books have been written to provide information about
good zoos, including The Good Zoo Guide (Ironmonger,
1992), which describes UK zoos but is now out of date,
and America’s Best Zoos (Nyhuis and Wassner, 2008).
The Good Zoo Guide now exists as a website: The Good Zoo
Guide Onling (www.goodzoos.com).

The Bartlett Society
The Bartlett Society is a group of enthusiasts who col-
lect, study, preserve and record as much as possible of
the history of wild animal keeping in zoos and elsewhere.
It is named after Abraham Dee Bartlett, Superintendent
of London Zoo from 1859 until his death in 1897.
Among other things, members of the Society pub-
lish a list of First and Early Breeding Records for Wild
Animals in the UK and Eire.

The Independent Zoo Enthusiasts Society (IZES)

The Independent Zoo Enthusiasts Society was lounded
in 1995. It exists to foster interest in all good zoos and to
counter misinformation about zoos. It has produced The
IZES Guide to British Zoos & Aquariums (Brown, 2009)
and has a number of other publications.

ZooChat

ZooChat is an online community of zoo and animal
conservation enthusiasts. [ts website hosts a number
of special interest forums, a zoo photo gallery, informa-
tion on zoo webcams, and maps and satellite images of
many zoo locations.

Biography 1.2 Edward 0. Wilson (1929~ )

Professor Wilson is a world authority on the biology of ants, established the study of island biogeog-
raphy and is an influential proponent of biodiversity conservation. He developed the controversial
science of socio-biology: the study of the biological basis for all social behaviour. Wilson is Professor
of Entomalogy at Harvard University and has won the US National Medal of Science and many awards
for his writing, including the Pulitzer Prize twice, for his books The Ants and On Human Nature.
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1.9 FURTHER READING major zoo associations such as the British and Irish

AND RESOURCES

Association of Zoos and Aquariums (BIAZA), the
European Association of Zoos and Aquaria (EAZA) and

Many zoo websites contain information about their =~ WAZA also provide a great deal of general information
ownership and mission statements, The websites of about the purpose of zoos.

1.10 EXERCISES

1 Using zoo mission statements, discuss the changing role of zoos.

2 Is it more beneficial to conservation for a zoo to be operated as a business or as a
charity?

3 Does visiting a zoo fulfil a basic biological need?

4 What evidence exists that people are increasingly becoming interested in wild-
life and conservation?

5 Are wildlife documentaries a substitute for zoos?
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Conservation Status
Profile

Przewalski's horse Equius
Jerus przewalskii

IUCN status: Endangered
D

CITES: Appendix I
Population trend:
Increasing

CONSERVATION

We shall best understand the probable course of natural selection by taking the case
of a country undergoing some physical change, for instance, of climate. The propor-
tional numbers of inhabitants would almost immediately undergo a change, and
some species might become extinct.

Charles Darwin

An Introduetion to Zoo Biology and Management, First Edition, Paul A. Rees.
© 2011 Paul A, Rees. Published 2011 by Blackwell Publishing Ltd.
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2.1 INTRODUCTION

Modern zoos have adopted the conservation of biodi-
versity as their major function. In order to understand
the role of zoos in the conservation of species and habi-
tats we need first to examine some basic principles,
One definition of ‘conservation’ is the wise use of
natural resources for the benelit of mankind, Itis not the
same as ‘preservation’, which implies that resources may
not be used but merely protected. According to the World
Conservation Strategy (IUCN, 1980) conservation is:

The management of human use of the biosphere
50 that it may yleld the greatest sustainable benefit
to the present generation while maintaining its
potential to meet the needs and aspirations of
future generations.

Hambler (2004) has suggested a broader definition:

Conservation is the protection of wildlife from
irreversible harm.

Conservation isnot justabout protecting a small number
of individuals of a particular species. It is essential to
conserve genetic diversity in order that the species hasa
good chance of surviving into the foreseeable future.

2.2 WHY BOTHER WITH
CONSERVATION?

Modern international laws often list the reasons why
we should conserve biodiversity in their 'Preamble’,

«Conscious of the intrinsic value of biological
diversity and of the ecological, genetic. social, eco-
nomic, scientific, educational, cultural, recrea-
tional and aesthetic values of biological diversity
and its components,

Conscious also of the importance of biological
diversity for evolution and for maintaining life
sustaining systems of the biosphere.

Alfirming that the conservation of biological
diversity is a common concern of humankind.,...

Preamble, UN Convention on

Biological Diversity, 1992

-Recognising that wild flora and fauna constitute
a natural heritage of aesthetic, scientific, cultural,

recreational, economic and intrinsic value that
needs to be preserved and handed on to future

generations;

Recognising the essential role played by wild flora

and fauna in maintaining biological balances:...
Preamble, Convention on

the Conservation of European
Wildlife and Natural Habitats, 1979

Fitter (1986) has discussed the usefulness of the world's
genetic resources to man in terms of;
# food, drink and nutrition
» clothing and fabrics
# building and manufacturing
e fuel and energy
# human health
¢ grnamentation
e scientific knowledge and
knowledge
# biological control
¢ pets and gardens
¢ recreational hunting and field sports
o the enjoyment of wildlife
» wildlife as a social symbol.
This is a uselul justification for conserving genetic
resources but the approach is clearly anthropocen-
tric and does not help us to decide which species we
should seek to protect since just one or two of these
categories could be used as a reason to preserve all
forms of life.

Why should we conserve species and ecosystems? It
is possible to justily conserving nature for a number of
reasons:

the safeguarding of

a. Moral or ethical

As the dominant organisms on the planet we have a
moral responsibility to ensure the survival of other spe-
cies, and a duty to act as guardians.

b. Aesthetic

Animals and plants are important in many cultures.
They give us great pleasure and feature widely in our
art and our music.

¢. Psychological

As human society becomes increasingly urbanised
people appear to have a psychological need to find
seclusion and peace in wild places. For many people
this is difficult and zoos provide a means by which we
can reconnect with nature in an urban setting.



d. Scientific

Ecological research has a value in its own right, but it
alsomay be of value to people. An understanding of the
workings of natural ecosystems helps us to understand
the effects of human activity and to better predict future
repercussions on the landscape and on biodiversity.

¢. Pollution monitors

Some species are useful indicators of the state of the
environment and may act as an early warning of when
environmental stresses are likely to have an effect upon
humans. For example, our attention was drawn to the
toxicity of the insecticide DDT when birds of prey and
other bird species began to decline, The chemical reduced
egg shell thickness and led to a reduction in egg survival.

J. Balance of nature

This argument claims that any interference with nature
is unwarranted because it might alter the ‘balance of
nature’, and the repercussions might be undesirable
for humans. The removal ol predators may cause their
prey to increase, and i their prey are large herbivores,
this may eventually result in overgrazing. This assumes
that all systems are in some kind of balance and that
we could not tolerate any deviation from this. Although
large scale disturbances to ecosystems and loss of spe-
cies are undesirable, ecosystems are dynamic systems
and constantly changing. We could undoubtedly
lose many species without affecting human survival.
Indeed, we already have, Of course, what we do not
know is how many more we could lose without any sig-
nificant effect on the sustainability of the planet.

g Productive species

We ought to preserve some species that are particu-
larly good energy converters or food sources because
we may need them in the future. In the UK, rare breeds
farms endeavour to prevent certain breeds of cattle,
pigs, sheep and other farm animals from dying out, As
climate change alters the agricultural landscape of the
Earth it may be that currently unpopular breeds once
more become useful, Many wild herbivores use poor
pastures more efficiently than introduced cattle. Many
species of antelope are already ranched in Africa.

h. Saurce of useful compounds

Many important compounds are obtained from plants,
Hormones such as oestrogens, progesterone and corti-
sone can be produced from compounds extracted from
soyabeans (Glycine soya) and the rhizomes of yams
(Dioscorea spp.). Other economically important plants
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produce rubber, resins, oils, fibres, dyes, foodstulfs,
alcoholic drinks and drugs.

i. Genetic conservation

When a species becomes extinct its genes may be lost
forever and cannot be used in the breeding of new
varieties of plants or animals. In the past, cultivated
strains of wheat have beneflited from interbreeding
with wild varieties. The establishment of gene banks
and the development of cryopreservation techniques
for gametes can help to alleviate this problem.

. Ecanomic

Conservation is of great importance in some countries,
for example Kenya, where a very high propaortion of its
foreign earning comes from tourism. Even in highly
developed countries, wildlife can bring visitors to
areas which are economically depressed such as the
Highlands of Scotland. Some ecosystems have other
types of economic value because they provide useful
services. For example, wetlands can remove contami-
nants from water or, if they occur on the coast, act as
buffers to the effects of tidal waves.

2.3 BIODIVERSITY

The word ‘biodiversity' is a contraction of the term
‘biological diversity’. The UN Convention on Biological
Diversity defines biological diversity as:

.the variability among living organisms from all
sources including ... terrestrial, marine and other
aquatic ecosystems and the ecological complexes
of which they are part: this includes diversity
within species, between species and of ecosystems.

This definition emphasises the need to protect variation
within species as this is the raw material of evolution.
Ultimately, from this variation new species will arise.

Biodiversity should be thought of as a ‘common
good', that is it belongs to all of the people of the Earth,
like the oceans or the atmosphere. However, recent
analyses of the global status of animal populations
have reported significant declines in many species.
Global Biodiversity Outlook 3 (GBO-3, 2010), published
by the Secretariat of the UN Convention on Biological
Diversity, indicated that the populations of wild verte-
brate specles fell on average by 31% globally between
1976 and 2006, especially in the tropics (59%) and in
freshwater ecosystems (41%).
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The extinction risk has been reduced for some species
by conservation interventions. However, many more
species are moving closer to extinction.

2.4 BIODIVERSITY HOTSPOTS

Theterm ‘biodiversity hotspot' is widely used to indicate
a geographical area where there is a high diversity
of endemic animal and plant life and a high level of
threat (Myers et al., 2000). However, some authors
refer to *hotspots' as areas of high species richness or
high endemicity, without any reference to the degree
of threat. Based on the definition used by Myers et al.,
the hotspots that have been identified include areas of:
» Madagascar

» [ndonesia

» New Zealand

® Sri Lanka

» the Western Ghats (India)

» Central America

e the Amazon

e Tanzania

o the north Mediterranean coast

e the Caribbean islands

e parts of the west coast of the United States

More than two-thirds of endangered mammals and
80% of the most endangered birds come [rom hotspots,
which have collectively lost 88% of their original habi-
tat (Hambler, 2004). Some modern multi-species zoo
exhibits focus attention on the importance ol hotspots,
for example the Bronx Zoo's Madagascar, and the
Amazonia exhibit at the National Zoo, Washington DC.

2.5 EXTINCTION

Extinction is an essential part of the process of evolution
{Raup, 1986), Virtually all of the animal and plant
species that have ever lived are now extinct. An analysis
of almost 20,000 fossil genera by Raup and Boyajian

(1988) found congruent rises and falls in extinction
intensity, with taxonomic aswell asecological groupings
exhibiting the same extinction profiles, This suggests
that environmental stresses were the cause, For many
mass extinctions there is evidence that climatic cooling
occurred at the same time (Stanley, 1984).

There are five mass extinctions evident in the fossil
record of the Earth, where there have been catastrophic
losses of species from a wide range of phyla. The
present rates of species loss appear to be comparable
to those during these mass extinctions, leading some
authorities to refer to the current loss of biodiversity as
the sixth extinction (Leakey and Lewin, 1996).

2.5.1 Nice animals on the verge
of extinction

The zoologist Dr Desmond Morris has claimed that the
first rule of conservation Is:

the protection of nice animals on the verge of
extinction.

He claims that conservationists have played on the emo-
tions of the public by focusing on the plight of the most
appealing failures. To qualify an animal should be;

cuddly, attractively coloured, extremely rare, or
better still all three.

Morris (1990) claims that this attitude is rooted in
the ancient totem animals and in the good and evil
animals of medieval times. He believes that wildlife
will only be valued for what it is and honoured for its
own sake il conservationists tackle the root cause of
the problem: human population growth. He does not
see this view as anti-human, but claims that carefully
limited populations in the developing countries would
increase the affluence of the people and leave room for
wildlife. He is undoubtedly right.

Biography 2.1 Desmond Morris (1928-)

in London Zoo.

Dr Desmond Morris was formerly Curator of Mammals at London Zoo. He is the author of numerous
books including The Naked Ape, The Human Zoo and The Animal Contract. Dr Morris was the first
presenter of Zoo Time, the first television wildlife series in the world aimed at children. A total of 331
weekly eplsodes were transmitted between 1956 and 1968, broadcast from a specially built TV studio




Table 2.1 Examples of mammal and bird species
that have become globally extinet since 1600,

Mammals

Gilbert's rat kangaroo Potorous gilberti
Christmas Island shrew Crocidura trichura
Glant aye-aye Daubentonia robusia
Sardinian pika Prolagus sardus
Assam rabbit Caprolagus hispidus
Darwin's rice rat Oryzomys darwini
Sea mink Mustela macrodon
Stellar's sea cow Hydrodamalis stelleri
Tarpan Equus gmelini
Aurochs Bos primigenius
Birds

Great elephant bird Agpyornis maximus
Rodriguez blue pigeon Alectroenas rodericana
Cuban red macaw Ara tricolor

Forest spotted owlet Athene blewitti

Huia Heteralocha acutirostris
Grand Cayman thrush Turdus ravidus
Lesser koa finch Psittirastra flaviceps
Townsend's bunting Spiza townsendi
Lord Howe white-eye Zosterops strenua

Black mamo

Drepanis funerea

Environmentalists often perpetuate the myth that
before the arrival of modern man the Barth was
teeming with wildlife and that primitive prehistoric
societies lived in harmony with nature, only taking
from the environment what they required for their
immediate needs. This is far from the truth, At the
end of the last Ice Age, over 200 genera of large
animals became extinct: mostly large terrestrial her-
bivores, carnivores and scavengers. There is a con-
siderable body of scientific evidence that links these
extinctions to the geographical spread of prehistoric
man and his development as a big-game hunter
(Martin, 1971).

Conservationists are not generally concerned with
the extinction of dinosaurs and woolly mammoths,
but instead focus our attention on those species
that have become extinct in relatively recent times,
especially those that have disappeared as a result of
human activity. The Falkland Island woll {Dusicyon
australis) was only discovered in 1690 but had been
hunted to extinction by 1876 and the dodo (Raphus
cucullatus) — a flightless bird — was hunted to extinc-
tion in Mauritius by around 1681, Between 1600
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and 1959 we lost 40 mammal species and 95 birds to
extinction (Table 2.1).

2.5.2 Case study: The extinction of the
passenger pigeon

One of the most dramatic extinctions recorded
in recent times is that of the passenger pigeon
(Ectopistes migratorius) in North America, In the
early 1800s the bird expert Alexander Wilson is
reputed to have recorded a single flock ol passenger
pigeons that was a mile (1.6 km) wide and extending
over 240 miles (386 km). He estimated that the flock
contained over two billion birds, By 1914 the pas-
senger pigeon was extinct. They were widely used for
food, their feathers were used for pillows and their
bones were ground up to make fertiliser. From 1858
passenger pigeon hunting became big business and
hunters used traps, shotguns, artillery and even
dynamite to kill them. In a period of just 40 days in
1869 almost 12 million pigeons were sent to market
from Hartford, Michigan (Inskipp and Wells, 1979).
In 1878 one professional trapper made $60,000 by
killing three million birds. Commercial hunting of
the species ceased in the early 1880s, when just a
few thousand remained. The passenger pigeon laid
just a single egg and was doomed to extinction. The
last wild pigeon was shot on 24 March 1900 by a
young boy in Ohio. The last passenger pigeon on
Earth died in Cincinnati Zoo in 1994. Her stulfed
body is at the National Museum of Natural History
in Washington DC (Miller, 1994).

2.5.3 Keystone species

We have clearly lost many species from the planet
without complete catastrophe and the survival of life
on Earth does not depend upon saving every species.
However, some species appear to be more important
to the survival of particular communities than others.
Ecologists call these ‘keystone species’.

The concept of a ‘keystone species’ was first sug-
gested by Paine (1969). He used the term to describe
a species which has a disproportionate effect on the
diversity of a biological community for its size and
abundance. Paine found that when he removed the
starfish Pisaster from a section of shore the animal
community was reduced [rom a 15-species to an
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eight-species community. This was because the star-
fish controlled the numbers of a bivalve (Mytilus) that
otherwise dominated the area.

In tropical forests ants, bees, bats and humming-
birds play keystone roles in pollination and seed dis-
persal. Loss of such species may lead to population
crashes and extinctions in other dependent species,
Ants are probably ecologically more important than
most whale species and yet, unlike whales, they are
not protected by international treaties. Wilson (1992)
has emphasised the importance of insects to human
survival, asserting that:

So important are insects and other land-dwelling
arthropods that if all were to disappear, humanity
could not last more than a few months.

In African grassland ecosystems elephants are keystone
species and as such have an enormous influence upon
the vegetation and consequently the other animal
species. It has been suggested that they are the causa-
tive agent in a cyclical change in the ecosystem caused
by their wholesale destruction of trees which eventu-
ally causes a crash in their own population due to lack
of food.

In Florida’s Everglades the American alligator
(Alligator mississipplensis) plays a keystone role. It
digs deep depressions known as ‘gator holes’ which
collect water and fish during dry spells. They also
provide water and food for birds and mammals and
as the water becomes fertilised by alligator dropping
the hole becomnes filled with lilies and other aquatic
plants. Alligator nesting mounds provide nesting sites
for egrets and herons and the alligators’ movements
between gator holes and nesting mounds help to main-
tain areas of open water free from invading vegetation.
Alligators help to maintain populations of game lish
like bream and bass by preying upon large numbers of
predatory fish.

2.6 THREATS TO WILDLIFE

In the wild, animals are exposed to a wide range of
threats (Fig. 2.1). Most of the current threats are
the result of human activity and human population
growth. At 11.00 GMT on 17 March 2010 the United
States Census Bureau estimated the human popula-
tion of the world to be 6,809,016,322, or approxi-

mately 6.8 billion, More people inevitably means less
space and fewer resources for wildlife.

Some animal species are threatened because they
have highly restricted distributions. The giant panda
(Ailuropoda melanoleuca) occurs in six small mountain-
ous areas in Sichuan, Shaanxi and Gansu provinces
in southwest China, Its total range is approximately
5900km? (2277 square miles). In Indonesia palm oil
plantations are fragmenting habitats and threatening
the survival of orangutans (Pongo spp.).

Traditional hunting by indigenous peoples gener-
ally does not threaten the survival of species because
they take relatively few individual animals and prac-
tise hunting in a sustainable manner. Indeed, many
international laws recognise the rights of such peoples
to exploit wildlife resources (e.g. the UN Convention
on Biological Diversity). However, commercial hunt-
ing must be regulated to prevent over-exploitation
of species, and over-hunting and poaching have led
to the extinction of a number of species. As loggers
push deeper into the forests of Alrica the local peo-
ple gain access to forest animals that were previously
inaccessible. Primates and other species are killed for
bushmeat. This may be sold and eaten locally or it may
even be exported to developed countries, In the oceans
over-fishing is damaging fish stocks and the acci-
dental bycatch of cetaceans is threatening their sur-
vival. Rare animals and animal products are traded
as trophies, as part of the pet trade and as Chinese
medicines,

Diseases threaten a wide range of taxa from amphib-
ians attacked by the chytrid fungus to seal populations
decimated by viruses. As the available space for wildlile
contracts, more and more species - particularly large
mammals such as elephants and large carnivores —
come into conflict with people.

Anthropogenic (human-induced) climate change
is now threatening a number of species such as polar
bears (Ursus maritimus) and others that depend upon
the ice sheets of the polar regions. In addition, the
distributions of some animal diseases are changing
because their vectors are extending their ranges into
areas that they were previously unable to occupy.
Bluetongue is a devastating disease of ruminants
which is transmitted by midges (Culicoides spp.). In
2005, it was reported that since 1998, six strains of
the bluetongue virus had spread across 12 countries
in Europe and 800km further north than previously
reported (Purse et al., 2005).
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Biography 2.2 Carolus Linnaeus (1707-78)

Linnaeus was a Swedish botanist and physician. He devised the binomial system of nomenclature
used for assigning scientific names to organisms. This was first published in his Systema Naturae in
1735. In 1741 he was appointed Professor of Practical Medicine at the University of Uppsala and then
in 1742 Professor of Botany, Dietetics and Materia Medica. Linnaeus named many thousands of
animals and plants using his system, and although some have since been reclassified, many still

retain his original names.

Traditional medicines
e.g. tiger body parts used in Chinese medicine

Pollution
e.g. oil pollution, pesticides, fertilisers

Climate change
e.g. loss of polar bear habital

Exotic pet trade
e.0. birds, reptiles

Disease
e.9. chylrid fungus in amphibians

Hunting for food
e.g. songbirds in Cyprus, bushmeat in Africa

Habitat loss and fragmentation
e.g. logging of forests, draining of wetlands

Bycatch
e.g. dolphins accidentally caught in fishing nets

Trophy hunting/poaching
@.9. ivory, skins, homs, etc.

Wildlife-human conflict
e.g. elephants destroying crops, wolves taking caltle

Jewellery
.. ivory

Over-exploitation
e.g. over-fishing, whaling

Cultural beliefs
e.g. the aye-aye is considered a symbol of death

Alien species
e.g. competition and predation by feral cats

Fur trade
e.g. big cats, carmnivores

Caollecting
e.g. birds, eggs, insects

Natural disasters
e.9. earthquakes, tsunamis, El Nifio

Interbreeding with domestic animals
e.g. Scottish wildcat with domestic cats

Fig. 2.1 Major threats to the survival of wildlife,

2.7 NAMING ANIMALS

In order to create inventories of species present in
particular ecosystems in the wild or animals kept
in zoological collections it is essential that we have a
standardised and universal naming system. Before

records can be kept of individual animals in a zoo the
species (and possibly subspecies) to which they belong
must be established,

Each organism on Earth has been assigned a scien-
tific or Latin name. In theory the scientific name of an
organism is the same in every country in the world.

7
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Table 2.2 Examples of animal species named after famous people.

History, organisation and regulation

Vernacular name Scientific name Person commemarated
Adélie penguin Pygoscelis adeliag Adélie Dumont d'Urville (1788-1842), wife of Admiral Dumont
d'Urville, Franch explorer.
Agouti Dasyprocta azarag Félix Manuel de Azara t1?45—!811). Spanish military officer,
engineer, explorer and naturalist.
Audubon's ariole lelerus graduacaiida John James Audubon (1785-1851), American ornithologist, callector,
artist and writer,
Bewick's swan Cygnus bewickii Thomas Bewick (1753-1826), English ornithologist and engraver.
Burchell's zebra Equus burchellii William John Burchell (1781-1863), English explorer and natu ralist.
Cook's petrel Pterodroma cookil Captain James Cook (1728-79), English explorer, captain of HMS
Endeavour, discoverer of eastern Australia and New Zealand.
Cuvier's toucan Ramphastos tucanus cuvierl  Georges Cuvier (1768-1832), French naturalist and palaeontologist,
warden of the menagerie of the Jardin des Plantes, Paris.
Darwin's cactus ground finch  Geospiza scandens Charles Darwin (1808-92), naturalist on HMS Beagle who proposed
the theory of evolution.
Daubenton's bat Myotis daubentonii Dr Louls Jean-Marie d'Aubenton (17161800}, French naturalist, first
director of Museum of Natural History, Paris.
De Brazza's monkey Cercopithecus neglectus Count Piarre Savorgnan de Brazza (1852-1905), French naval officer
and explorer, Governor of French Congo.
Goeldi's monkey Callimico goeldif Emil August Goeldi (1853—1917), Swiss zoologist who taught at the
University of Bern.
Humboldt's penguin Spheniscus humbaoldti Baron Friedrich Wilhelm Helnrich Alexander von Humboldt
(1769-1858), Prussian naturalist and explorer.
Lady Amherst's pheasant Chrysolophus amherstiae Sarah Countess Amherst (1762-1838), wife of the Governor General
of Bengal.
Lear's macaw Anodarhynchus feari Edward Lear (1812-88), English poet, artist and traveller.
Livingstone's lourie Tauraco livingstoni Dr David Livingstona (1813-73), Scottish doctor, missionary and
explorer.
Montagu's harrier Clreus pygargus Colonel George Montagu, (1751-1815), British military officer and
natural history writer.
Matterer's bat Myotis nattereri Dr Johann Natterer (1787-1843), Austrian naturalist and collector,
Okapi Okapia johnstoni Sir Harry Hamilton Johnston (1858-1927), English explorer,
cartographer and cofonial administrator.
Pallas’ cat Ofocolobus manu! Peter Simon Pallas (1741-1811), German zoologist, geographer and
explorer.
Pére David's deer Elaphurus davidianus Fr. Jean Pierre Armand David {1826~1900), French Lazarist priest,
zoologist and traveller.
Przewalskl's horse Equus ferus przewalskil Colonel Nikolai Mikhailovitch Prievalsky (1839-88), Russian Cossack
naturalist, geographer and explorer.
Racey's piplstrelle bat Pipistrellus raceyf Prof. Paul Racey (1944=), Professor of Natural History, University of
Aberdeen.
Raffies’ malkoha Phaenicophaeus Sir Thomas Stamford Bingley Ratfles (1781-1826), founder of
chloraphaea Singapore and first president of the Zoological Society of London.
Rothschild's giraffe Giraffa camelopardalls Lord Lionel Walter Rothschild (1868-1937), founder of the Natural
i rothschildi History Museum at Tring.
Rippell's gritfon vulture Gyps ruappellii ‘Wilhelm Peter Eduard Simon Riippell (1794-1884), German collector
’ and explorer.
Spix's macaw Cyanopsitta spixii Dr Jahann Baptist von Spix (1781-1826), German naturalist, explorer
g : and collector.
BITeaUX's eagle Aquita verreauxii Jean Baptiste Edouard Verreaux (1810-68), French naturalist,
A oot Staes _ collector and animal dealer.
pigeon Goura victoria Queen Victoria (1819-1901), British queen and Empress of India.

However, the common or vernacular names of animals
vary from country te country; for example, the animal
lnown as a caribou in North America is usually called
a reindeer in Burope. Equus burchellii is known as the
common zebra, plains zebra, Burchell’s zebra and
bontkwagga, while Nyctalus leisleri is called the lesser
noctule, hairy-armed bat or Leisler's bat. Many species
have names which commemorate people (Table 2.2).

It is useful to note that, to avoid confusion, the law
only recognises the scientific name of a species for the
purposes of identification, and lists of protected species
that appear in the Appendices to CITES and other laws
contain these names.

The system for assigning scientific names to organ-
isms was devised in the 18th century by Carolus
Linnaeus and is known as the binomial system because
it consists of two parts: the generic name and the
specific name. The name is normally written in italics.
The first name (genus) always begins with an upper
case letter, The second name (species) always begins
with a lower case letter, even if it is derived from a
country or person’s surname, for example africana or
Jjolnstoni, In older publications it is common to see 'L/
after the scientific name to indicate that the name was
assigned by Linnaeus, or the surname of an alternative
authority followed by the date, for example Felis catus
L., Loxodonta africana Blumenbach 1797.

The scientific name of the tiger is:

Panthera tigris
genus species

Similar species belong to the same genus, for example:
e Panthera leo
o Panthera tigris
e Panthera pardus.
Scientists often abbreviate the scientific names of
organisms by using only the initial letter of the genus
once it has been written out in full, for example B leo.
Some authorities recognise subspecies and where these
occur a third name is added, making it trinomial.

Six extant subspecies of tigers are recognised on
the basis of distinctive molecular markers (Luo et al.,
2004):

Panthera tigris tigris
B t. corbetti

Bengal tiger
Northern Indochinese

tiger

P, t. amoyensis South China tiger
(possibly extinct)

P t. altaica Amur (Siberian) tiger
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Sumatran tiger
Malayan tiger.

E L. sumatrae
B L. jacksoni

A further three subspecies were previously recognised
on the basis of morphology but are now extinct:

P t. balica Bali tiger
B t. sondaica  Javan tiger
P t. virgata Caspian tiger

The binomial system is hierarchical in nature, with
similar species being collected together into larger and
larger groups. Related specigs are grouped into genera;
similar genera are grouped into families; similar fami-
lies are grouped inte orders and so on, The main divi-
stons (or taxa) of this hierarchical system are:

e Kingdom

o Phylum (plural: phyla)

e Class

e Order

e Family

e Genus (plural: genera)

e Species (plural: species).

The complete system is much more complex than
this and includes groupings such as suborders, super-
families and infraclasses which fall between those listed
above, A classification of the grey woll (Canis lupus) is
presented in Fig. 2.2,

It is sometimes convenient to use the name of higher
taxa, instead of listing each species individually. The
order Cetacea includes all whale, dolphin and porpoise
species. The family Faleonidae includes all species of fal-
cons. The abbreviation "spp.’ is generally used to denote
all species of a higher taxon. For example, Panthera spp.
means all species of the genus Panthera, which includes
many — but not all — of the big cats.

Although in theory scientific names are the same all

over the world and remain the same forever, in practice
animal and plant groups are occasionally reclassified,
This is essential where new evidence has emerged
about the relationships between taxa, for example
when DNA analysis of a group of species indicates rela-
tionships which are not apparent from morphological
features alone. The breadecrumb sponge (Halichondria
panacea) is the marine organism that holds the record
for the largest number of Latin synonyms. Since it was
first described in 1766 it has been given 56 different
scientific names, The naming of animal species is regu-
lated by the International Commission on Zoological
Nomenclature (see Box 2.1).
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Table 2.2 Examples of animal species named after famous people.

History, organisation and regulation

Vernacular name Scientific name Person commemarated
Adélie penguin Pygoscelis adeliag Adélie Dumont d'Urville (1788-1842), wife of Admiral Dumont
d'Urville, Franch explorer.
Agouti Dasyprocta azarag Félix Manuel de Azara t1?45—!811). Spanish military officer,
engineer, explorer and naturalist.
Audubon's ariole lelerus graduacaiida John James Audubon (1785-1851), American ornithologist, callector,
artist and writer,
Bewick's swan Cygnus bewickii Thomas Bewick (1753-1826), English ornithologist and engraver.
Burchell's zebra Equus burchellii William John Burchell (1781-1863), English explorer and natu ralist.
Cook's petrel Pterodroma cookil Captain James Cook (1728-79), English explorer, captain of HMS
Endeavour, discoverer of eastern Australia and New Zealand.
Cuvier's toucan Ramphastos tucanus cuvierl  Georges Cuvier (1768-1832), French naturalist and palaeontologist,
warden of the menagerie of the Jardin des Plantes, Paris.
Darwin's cactus ground finch  Geospiza scandens Charles Darwin (1808-92), naturalist on HMS Beagle who proposed
the theory of evolution.
Daubenton's bat Myotis daubentonii Dr Louls Jean-Marie d'Aubenton (17161800}, French naturalist, first
director of Museum of Natural History, Paris.
De Brazza's monkey Cercopithecus neglectus Count Piarre Savorgnan de Brazza (1852-1905), French naval officer
and explorer, Governor of French Congo.
Goeldi's monkey Callimico goeldif Emil August Goeldi (1853—1917), Swiss zoologist who taught at the
University of Bern.
Humboldt's penguin Spheniscus humbaoldti Baron Friedrich Wilhelm Helnrich Alexander von Humboldt
(1769-1858), Prussian naturalist and explorer.
Lady Amherst's pheasant Chrysolophus amherstiae Sarah Countess Amherst (1762-1838), wife of the Governor General
of Bengal.
Lear's macaw Anodarhynchus feari Edward Lear (1812-88), English poet, artist and traveller.
Livingstone's lourie Tauraco livingstoni Dr David Livingstona (1813-73), Scottish doctor, missionary and
explorer.
Montagu's harrier Clreus pygargus Colonel George Montagu, (1751-1815), British military officer and
natural history writer.
Matterer's bat Myotis nattereri Dr Johann Natterer (1787-1843), Austrian naturalist and collector,
Okapi Okapia johnstoni Sir Harry Hamilton Johnston (1858-1927), English explorer,
cartographer and cofonial administrator.
Pallas’ cat Ofocolobus manu! Peter Simon Pallas (1741-1811), German zoologist, geographer and
explorer.
Pére David's deer Elaphurus davidianus Fr. Jean Pierre Armand David {1826~1900), French Lazarist priest,
zoologist and traveller.
Przewalskl's horse Equus ferus przewalskil Colonel Nikolai Mikhailovitch Prievalsky (1839-88), Russian Cossack
naturalist, geographer and explorer.
Racey's piplstrelle bat Pipistrellus raceyf Prof. Paul Racey (1944=), Professor of Natural History, University of
Aberdeen.
Raffies’ malkoha Phaenicophaeus Sir Thomas Stamford Bingley Ratfles (1781-1826), founder of
chloraphaea Singapore and first president of the Zoological Society of London.
Rothschild's giraffe Giraffa camelopardalls Lord Lionel Walter Rothschild (1868-1937), founder of the Natural
i rothschildi History Museum at Tring.
Rippell's gritfon vulture Gyps ruappellii ‘Wilhelm Peter Eduard Simon Riippell (1794-1884), German collector
’ and explorer.
Spix's macaw Cyanopsitta spixii Dr Jahann Baptist von Spix (1781-1826), German naturalist, explorer
g : and collector.
BITeaUX's eagle Aquita verreauxii Jean Baptiste Edouard Verreaux (1810-68), French naturalist,
A oot Staes _ collector and animal dealer.
pigeon Goura victoria Queen Victoria (1819-1901), British queen and Empress of India.

However, the common or vernacular names of animals
vary from country te country; for example, the animal
lnown as a caribou in North America is usually called
a reindeer in Burope. Equus burchellii is known as the
common zebra, plains zebra, Burchell’s zebra and
bontkwagga, while Nyctalus leisleri is called the lesser
noctule, hairy-armed bat or Leisler's bat. Many species
have names which commemorate people (Table 2.2).

It is useful to note that, to avoid confusion, the law
only recognises the scientific name of a species for the
purposes of identification, and lists of protected species
that appear in the Appendices to CITES and other laws
contain these names.

The system for assigning scientific names to organ-
isms was devised in the 18th century by Carolus
Linnaeus and is known as the binomial system because
it consists of two parts: the generic name and the
specific name. The name is normally written in italics.
The first name (genus) always begins with an upper
case letter, The second name (species) always begins
with a lower case letter, even if it is derived from a
country or person’s surname, for example africana or
Jjolnstoni, In older publications it is common to see 'L/
after the scientific name to indicate that the name was
assigned by Linnaeus, or the surname of an alternative
authority followed by the date, for example Felis catus
L., Loxodonta africana Blumenbach 1797.

The scientific name of the tiger is:

Panthera tigris
genus species

Similar species belong to the same genus, for example:
e Panthera leo
o Panthera tigris
e Panthera pardus.
Scientists often abbreviate the scientific names of
organisms by using only the initial letter of the genus
once it has been written out in full, for example B leo.
Some authorities recognise subspecies and where these
occur a third name is added, making it trinomial.

Six extant subspecies of tigers are recognised on
the basis of distinctive molecular markers (Luo et al.,
2004):

Panthera tigris tigris
B t. corbetti

Bengal tiger
Northern Indochinese

tiger

P, t. amoyensis South China tiger
(possibly extinct)

P t. altaica Amur (Siberian) tiger
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Sumatran tiger
Malayan tiger.

E L. sumatrae
B L. jacksoni

A further three subspecies were previously recognised
on the basis of morphology but are now extinct:

P t. balica Bali tiger
B t. sondaica  Javan tiger
P t. virgata Caspian tiger

The binomial system is hierarchical in nature, with
similar species being collected together into larger and
larger groups. Related specigs are grouped into genera;
similar genera are grouped into families; similar fami-
lies are grouped inte orders and so on, The main divi-
stons (or taxa) of this hierarchical system are:

e Kingdom

o Phylum (plural: phyla)

e Class

e Order

e Family

e Genus (plural: genera)

e Species (plural: species).

The complete system is much more complex than
this and includes groupings such as suborders, super-
families and infraclasses which fall between those listed
above, A classification of the grey woll (Canis lupus) is
presented in Fig. 2.2,

It is sometimes convenient to use the name of higher
taxa, instead of listing each species individually. The
order Cetacea includes all whale, dolphin and porpoise
species. The family Faleonidae includes all species of fal-
cons. The abbreviation "spp.’ is generally used to denote
all species of a higher taxon. For example, Panthera spp.
means all species of the genus Panthera, which includes
many — but not all — of the big cats.

Although in theory scientific names are the same all

over the world and remain the same forever, in practice
animal and plant groups are occasionally reclassified,
This is essential where new evidence has emerged
about the relationships between taxa, for example
when DNA analysis of a group of species indicates rela-
tionships which are not apparent from morphological
features alone. The breadecrumb sponge (Halichondria
panacea) is the marine organism that holds the record
for the largest number of Latin synonyms. Since it was
first described in 1766 it has been given 56 different
scientific names, The naming of animal species is regu-
lated by the International Commission on Zoological
Nomenclature (see Box 2.1).
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Major characteristics

High body, long legs and bushy, cylindrical tail.
Round pupils in strong light. Scent gland at base of
tail. Skull has large frontal sinuses and temporal
ridges that are close together and often form a
sagittal crest. Females have 8 or 10 mammae.
Includes dogs, wolves, coyotes and jackals.

Genus (plural genera)
Canis

Large canid. Head and body about 1000-1600 mm
and tail 350-560 mm long. Long pelage. Upper parts
light brown or grey, sprinkled with black. Under parts
and legs yellow white.

Species
lupus

Taxon
Organisms with numerous and diverse eukaryotic
Kingdom [:> cells which lack cell walls and are not capable of
Animalia photosynthesis.
Organisms which possess a notochord along the
Phylum (plural phyla) dorsal midline at some point in their lives. Dorsal
Chordata hollow nerve cord, pharyngeal slits, and a post-anal
tail. Segmented muscles (myomeres).
Body covered in hair. Feeds milk to young. High
Class |:> degree of parental care. Lower jaw consists of one
Mammalla bone (dentary). Heterodont dentition. Highly
developed brain.
Typically flesh-eaters. Claws may or may not be
Order retractile. Teeth typically include three small incisars,
Carlen |:> one large canine and varying numbers of premolars
and molars on each side in both lower and upper
jaws. Usually possess a carnassial tooth.
Terrestrial, with long legs, long muzzle, bushy tail that
Family Is sharter than head-body length. Usually 5 loes on
Canidae forefeet and 4 on hind-feel. 6-7 cheek teeth on each
side of each jaw, Including well-developed carnassial.

Fig. 2.2 The classification of the

Nowak (1999), grey woll (Canis lupus). Descriptions of the genus Canis and the species lupus are based on
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Box 2.1 The International
Commission on Zoological
Nomenclature,

The International Commission on Zoological Nomenciature (ICZN) was founded in 1895. Its purpose is
1o provide and regulate a uniform system of zoological nomenciature to ensure that every animal has
aunique and universally accepted scientific name. This is an important task because more than 2000
new genus names and 15,000 new species names are added to the zoological literature every year.

The Commission publishes the lnfernational Code of Zoological Nomenclature which contains the
universally accepted rules for allocating sclentific names to animals. The Code regulates nomencla-
ture only - the way names are created and published = not taxonomy (classification), The Commission
publishes a journal — the Bulletin of Zoologfcal Nomenclature — which contains papers about prob-
lems related to the naming of animals which are resolved by the Commission. The Commission’s work
directly affects studies of biodiversity and conservation as, clearly, it is essential that scientists can
properly name and classify the animals with which they work.

ZooBank

ZooBank is the official registry of Zoological Nomenclature according to the ICZN. It contains informa-
tion about the original descriptions of new scientific names for animals, publications containing these
descriptions, their authors and information about the registration of type specimens (the specimen
originally used to define the species).

lower-case lelter,

Article 23: Principle of Priority

International Code of Zoological Nomenclature
Article 5: Principle of Binomial Nomenclature

5.1: Name of species. The scientific name of a species, ..., is a combination of two names
{a binomen), the first being the generic name and the second being the specific name. The
generic name must begin with an upper-case letter and the specific name must begin with a

5.2: Names of subspecies. The scientific name of a subspecies is a combination of three
names (a trinomen, Le. a binomen followed by a subspecific name), The subspecific name
must begin with a lower-case letter,

23.1: Statement of the Principle of Priority. The valid mame of a taxan is the oldest available
name applied (o i, unless that name has been invalidated or another name is given prece-
dence by any provision of the Code or by any ruling of the Gommission.

_4

Care must be taken in the interpretation of animal
names used in laws, When laws list individual pro-
tected species, the scientific names are used to pre-
vent confusion (e.g. in the Wildlife and Countryside
Act in England and the Endangered Species Act in
the United States). However, often a general term is
used for convenience to describe a group of animals
which differs from its zoological usage. For example,
the term ‘seafish’ is defined under English law for the
purposes of the Sea Fisheries Regulation Act 1966
as fish of any kind found in the sea, and includes
shellfish (defined as crustaceans and molluses of
any kind) but excludes salmon and migratory trout.
Zoologically this is clearly nonsense but having a sin-
gle term to refer to a diverse range of taxa is some-
times convenient in a legal context. Where such

a zoologically inaccurate term is used a definition
would normally occur within the legal instrument
concerned.

A basic classification of the Animal Kingdom and a
more detailed taxonomy of mammals, birds, reptiles,
amphibians and fishes, down to the level of order, are
provided in Appendix 1.

2.8 HOW ARE NEW SPECIES
DISCOVERED?

We continue to lose species from the Earth at an alarm-
ing rate. But new species are also being discovered
(Table 2.3). New species may be discovered in a number
of different ways:
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Table 2.3 Examples of species discovered since 1865,

Year of New (N)/Rediscovered (R)/
Species discovery  Discoverer Reclassified (C) Location
Black dwarf lowland tapir (Tapins 2008 Dr Marc van Roosmalen N Lowland Amazonia,
pyamaeus) ’ Brazil )
Kipunji (Aungwecebus kipunji — & new 2004  Wildlife Conservation N Montane forest in
monkey genus Society scientists sw Tanzanlla
Giant muntjac (Megamuntiacus 1994 MacKinnon et al N Northern Vietnam
vuquangensis) and Laos
Mbaiso tree kangaroo (Dendrolagus 1994 Dr Tim Flannery N Irian Jaya,
mbaiso) Indonesia
Vi Quang ox (Pseudoryx nghetinhensis) 1892 Dung, Giag, Chinh, Tuoc, N Vietnam/Laos
Arctander and MacKinnon
Hairy-gared lemur (Allocebus trichotis) 1989 B. Meier R N Madagascar
Fijian crested iguana (Brachylophus 1979 Dr John Gibbons N Yadua Taba, Fiji
vitiensis)
Long-whiskered owlet (Xenoglaux 1976 Drs J. O'Neill and Gary N Peru
Toweryl) Graves
Greater bamboo lemur (Hapalemur 1972 Dr A. Peyridras R SE Madagascar
simus)
Iriomote cat (Felis friomotensis) 1967 Yokio Togawa N Iriomote, Japan
Mountain pygmy possum (Burramys 1966 Dr K. Shortman R Victoria and NSW,
parvus) Australla
Coelacanth (Latimeria chalumnag) 1938 Marjorie Gourtenay- N South Africa
Latimer
Kouprey (Bos sauveli) 1937 Prof. Achille Urbain N Cambodia
Congo peacock (Afropavo congensis) 1936 Dr James Chapin N Congo
Bonobo (Pan paniscus) 1929*  DrEmst Schwarz (H Congo
Scaly-tailed possum (Wyulda 1917 W. B. Alexander N Australia
squamicaudata)
Komodo dragon (Varanus komodoensis) 1812 Major P. A, Ouwens N Komodo, Indonesia
Okapl (Okapia fohnstoni) 1901 Sir Harry Johnston N Ituri Forest, Zaire
Glant panda (Afluropods melanoleucs) 1869 Pére Armand David N China
Pére David's deer (Elaphurus davidianus) 1865 Pére Armand David N China

* Originally classified as a subspecies, Pan troglodyfes paniscus, In 1829 but elevated to a now species five years later.

s New species found in the wild and described by
science for the first time, for example Vu Quang ox
(Pseudoryx nghetinhensis) in 1992,

e Rediscovery of species that were thought to be
extinet; for example in 1992 the whistling Anjouan
scops owl (Otus capnodes) was rediscovered having
not been reported since its original discovery in
1886,

o Reclassification of existing species due to new

evidence, especially as a result of genetic studies: for

example the bonobo (Pan paniscus) was originally con-

sidered to be a subspecies of the chimpanzee (P. troglo-

dytes) and classified as P, . paniscus, '

» The discovery of preserved specimens in museum
collections; for example in 2009 a new species of {lying
fox bat from Samoa was discovered in the collections of
the Academy of Natural Sciences in Philadelphia. It
had been preserved in alcohol since 1856.

Many new species have been discovered as a result
of the exploration of the deep oceans and expeditions
into tropical rainforests. Occasionally, new species are
recorded by camera traps and film crews. In 2009, a
BBEC film unit discovered a new species of giant rat —
the Bosavi woolly rat (Mallomys sp.) — in the crater
of Mount Bosavi, an extinct voleano in Papua New
Guinea (Anon., 2009a),

2.9 DATABASES OF ANIMAL SPECIES

The rapid development of, and increasing access to.
the internet has resulted in a number of organisations
producing extensive databases of animal species. These
include:

o Species 2000 and ITIS Catalogue of Life. The goal of
this project is to create a validated checklist of all the
world's species by bringing together a collection of spe-
cies databases.

e The Global Biodiversity Information Facility (GBIF).
This is an international organisation whose purpose
is to make global biodiversity data accessible every-
where in the world via the internet. GBIF uses the
‘Catalogue of Life' as the taxonomic basis of its web
portal.

o The World Register of Marine Species (WoRMS), A new
World Register of Marine Species was inaugurated in
June 2008 with the objective of consolidating world
databases of marine organisms. At this time it con-
tained about 122,500 validated marine species names.
Some 56,400 aliases had been identified, representing

2.11 EXERCISES
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32% of all the names reviewed (WoRMS, 2008). The
World Register will clarifly for all time the valid name of
all marine species (WoRMS, 2008).

» Wilson and Reeder's Mammal Species of the World is
an online database of mammal specles which provides
information on the taxonomy and distribution of mam-
mals and is based on Wilson and Reeder (2005).

2.10 FURTHER READING

Hambler, C.(2004). Conservation. Cambridge University
Press, Cambridge, UK.

Shuker, K. (1993). The Lost Ark: New and Rediscoverad
Animalsof the 20th Century. Harper Collins Publishers,
London.

Wilson, E. O, (2001). The Diversity of Life. Penguin
Books, London.

Zimmerman, A., Hatchwell, M., Dickie, L. and West,
C. (eds.) (2007). Zoos in the 21st Century: Catalysts
for Conservation? Cambridge University Press,
Cambridge, UK.

1 How can we justify spending money on the protection of biodiversity?

2 For a named species, discuss the threats to its future survival in the wild.

3 Why is it important to assign a sclentific name to each animal species?

4 'From an ecological point of view all species are not equally important.’ Discuss.
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3 A SHORT HISTORY OF Z00S

Despite their obvious limitations, the early zoos did, in their time, play a major rolein
reminding the urban world of the wild wonders beyond the suburbs.
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3.1 INTRODUCTION

The keeping of wild animals by humans has a very
long history, probably extending back at least some
4500 years. The first captive animals were almost
certainly domesticated species kept for food — sheep,
cattle, goats — and those kept for companionship,
such as dogs and cats. Others were kept for religious
reasons, as symbols of wealth and because powerful
animals conferred great status on their owners. Some
species were believed to be incarnations of gods or of
dead ancestors, and others were used as sacrifices.
Some South American Indians kept some bird species
s a currency.

Even within the last hundred years, some cities
took great pride in the animals kept by their local zoo
and sometimes new animals were purchased by pub-
lic subscription. Exotic animals have long been con-
sidered fitting gilts for powerful people. Some species,
such as lions and leopards, were considered so noble
that only royalty could own them. Heads of state have
given animals to each other as symbols of [riendship
for many thousands of years and this practice has
occurred in recent times (see Section 12.1.1).

Maodern zoos have evolved into sophisticated scientific
organisations and many have a long history. The fol-
lowing account is intended as a very briefl introduction
1o the history of zoos [rom their earliest beginnings in
ancient times. More detailed accounts of the history
of zoos can be found in Hoage and Deiss (1996) and
Bostock (1993).

3.2 A BRIEF HISTORY OF Z00S

Loisel (1912) divided the history of the development
of menageries and zoos into five periods (Fig. 3.1). The
earllest evidence of animal keeping appears to be the
illustrations lining the tomb of the wealthy Egyptian
nobleman Ti in Saggara (5th Dynasty, 2495-2345 sc).
A neighbouring tomb contains wall sculptures that
appear to be illustrations of a zoo where antelopes are
tethered to their mangers and some are being fed by
attendants or led by their horns. The earliest wild ani-
mal keeping may have occurred for religious reasons.
The Egyptians regarded many animal species as sacred —
including hippopotamuses, owls and crocodiles — and
often kept them in temples. Tame lions were kept by
pharachs and some animals were mummified. There
was an anclent zoo at Alexandria, founded by Ptolemy
Philadelphus, but little is known about it.

There is earlier evidence suggesting a close associa-
tion between people and wild animals in Egypt. A dou-
ble bird-shaped slate palette dated from before 3100 sc
is decorated with reliel carvings of a man and three
ostriches. The facade of the tomb of Atet, the wife
of Nefermat, shows men with cranes, an ibex and a
tethered ox, and dates from ¢.2600 nc. Both of these
itemns are on display at the Manchester Museum.

King Shulgiof the 3rd Dynasty of Ur, in Mesopotamia
(2094-2047 nc), probably owned the first zoo that
contained large carnivores like lions. It was in Sumer —
in what is now Iraq — and clay tablets found in several
Sumerian cities record the receipt and distribution of
livestock. Wild animals were received as gifts by many
Babylonian and Assyrian kings.

There are ancient records of substantial numbers of
wild animals being taken by man in the Middle East,
In 879 nc, Assurnasirpal II, king of Assyria, collected
entire herds of elephants and kept them in a ‘zoo’. One
of his most impressive hauls of animals is recorded on
a stele (stone tablet) from the early 9th century sc and
included 30 elephants, 450 tigers and 200 ostriches.
Thutmose 111, king of Egypt (1504-1450 &), is said
to have slain 120 elephants for their tusks. Large scale
organised trade in ivory is not a recent phenomenon
and Is thought to have begun with the Phoeniclans
(Delort, 1992).

By the 4th century s¢ most of the city states in Greece
probably had their own animal collections. Alexander
the Great sent many specimens back to Greece from his
military campaigns. In his History of Animals Aristotle -
Alexander's tutor — described many species that were
not native to Greece, suggesting that he must have vis-
ited many of these menageries.

The Romans slaughtered very large numbers ol
animals in the Colosseum and other similar stadia.
In the 2nd century s, as Rome's power increased in
northern Africa, very large numbers of African animals
were displayed and killed. In 55 sc a show organised by
Pompey involved the slaughter of 20 elephants. Other
events resulted in the deaths of many thousands of
Alrican animals, mostly lions and leopards. However,
sometimes animals were simply displayed. Augustus
exhibited a rhinoceros, a tiger and a large snake to the
public.

In ancient China, Emperor Wen Wang created an
‘Intelligence Park’, but little is known of this apart from
a description in a collection of ancient Chinese poetry.
Although it appears to have contained animals it did
not seem to be a collection of exotic animals, However,
the park created by Emperor Chi-Hang-Ti — of the
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Before the development of systematic
agriculture, nomadic people caught animals
that were not intended as food. They may
have been used as objects of play or killed
and parts of their bodies used for costumes,
or as decoys for hunters. Collections of
animals may have conferred status on the
owners. These collections of animals may
have been an early form of royal menagerie.

monarch. They provided animals for royal
hunts and processions and housed animals
received as gifts from foreign rulers; The

Paradeisos period From around 1150 BE

earliest paradeisos was established by the
Chinese emperor Wen Wang around 1150 8C.
Similar parks were established in Assyria,
Babylonia and Egypt.

Middle Ages ’ Menagerie period

In the 18th century zoos became established
as Inslitutions of public education, science
and recreation, particularly in the major cities

Loisel defined a menagerie as a set of cages
containing exotic animals, usually arranged
systematically (i.e. by family). They were a
collection of trophies in palace grounds,
which reflecled the ruler's importance and the
axlent of his empire, e.g. the Azlec emperor
Montezuma'’s menagerie in Tenochlitlan,
Mexica in the 16th century.

of Europe and the USA — London, Antwerp,
Amsterdam, Berlin, Philadelphia, New York =

Classical Zoo period

18th century

but also in Australia, India and elsewhere.
Some were financed by private zoological
societies, others out of public funds. They
became a source of great civic pride.

bR

Madern Zoological

20th century Patl parion

A new era in zoological exhibition was
founded in Garmany by Carl Hagenbeck. He
developed enclosures without bars, so that
animals could be exhibited in a naturalistic
setting, with species separated by deep
invisible’ moats. Natural behaviours were
promated in the animals and this type of
zoological exhibition has become the
dominant mode today.

Fig. 3.1 Loisel's five periods of zoo history. (Based on Laolse], 191 2)
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Thsin Dynasty — was filled with animals and trees from
all over his empire.

In Europe, from medieval times, large exotic animals
tended to be the property of kings. They were often
given as gifts from one monarch fo another. The
animals were kept in deer parks or menageries. King
Charlemagne of France received an elephant from
the caliph of Baghdad in 797. This practice of giving
animals has continued in recent times, one head of
state presenting another with animals as a token of
friendship between their two countries. Monks also
somelimes had menageries, such as the one at Saint-
Gall in Switzerland, where bears, badgers, herons and
silver pheasants were kept.

In England, about 1100, Henry [ had a menagerie at
Woodstock that contained lions, leopards, lynx, cam-
els and a rare owl. This was later moved to the Tower
of London, probably by Henry III. In 1251 Henry III
recelved apolar bear that was allowed to fish in the River
Thames. Three years later he received an elephant from
the King of France, Louis IX. The elephant was the first
in England and was put on display to the public.

In medieval Europe royalty and nobility often kept
animals In deer parks. At thistime ‘deer’ probably meant
‘animal’, The Domesday Book records 35 around the
year 1086. In England. King John (reigned 1199-1216)
possessed almost 800 parks, Deer parks were originally
used mainly for hunting and for food, but eventually
became largely ornamental in function, Many of these
parks still exist.

Wild and semi-wild animals were kept in medieval
times in extensive areas for purposes other than hunt-
ing. White cattle were enclosed by a wall around the
Chillingham Estate (now in Northumberland) erected
in 1220, The cattle were probably brought from Italy
in Roman times.

In the 13th century Marco Polo saw lions and tigers
wandering freely through the rooms of a Chinese
imperial palace. Around this time Kubilai Khan, the
fifth Great Khan of the Mongol Empire. had animal
parks that were used for hunting, and he also kept tame
cheetahs, tigers and lalcons.

In 1368 a traveller to China reported that he had
seen 3000 monkeys in the park of a Buddhist pagoda.
A little later, a closed garden was reported [rom near
Peking, which contained a high mountain inhabited by
monkeys and other animals.

Philip VI of France (reigned 1328-50) kept lions
and leopards at the Louvre. French 15th century
tapestries show monkeys and apes kept in the royal

courts, and parrots were popular in the Vatican around
this time. The Vatican menagerie expanded under Pope
Leo X (1513-23) and included monkeys. civets, lions,
leopards, an elephant and a snow leopard. As well
as animals, one cardinal kept exotic foreign peoples
including Moors, Indians, Turks and African negroes.

When Herndan Cortés conquered Mexico for Spain
between 1517 and 1521 he discovered a magnificent
z00 owned by the Aztec emperor Montezuma II, at
his capital Tenochtitlan. It contained llamas, vicuna,
antelopes, snakes, waterbirds, a large collection of
birds of prey. an aquarium, large cats (including
jaguars and pumas), and other carnivores. It also con-
tained human albinos and deformed humans. The zoo
appears to have had several hundred keepers and some
of the birds appear to have been kept for their feathers.
Similar menageries existed in other Aztec cities, includ-
ing a large collection at Texcoco.

In 1552 Crown Prince Maximilian of Austria
created a deer park and menagerie around the castle
at Ebersdorf, near Vienna, He brought exotic animals
to his park, including an Indian elephant. Maximilian
established another park at Katterburg containing
deer, birds and fish, and a menagerie at the castle of
Neugebiude. After hisdeath, Katterburg was absorbed
into the imperial palace of Schinbrunn and, in 1752,
Franz Stephan - the husband of Empress Maria
Theresa — founded the first modern zoo here. It was
essentially a private collection, although the public
was admitted occasionally. Enclosures were arranged
around a central rococo pavilion which afforded the
best views of the animals, which were kept behind
high walls, Later, Josef II established a Soclety for
the Acquisition of Animals and he financed collect-
ing expeditions to Africa and the Americas. In its day
Schinbrunn was the best animal collection in Europe
and the zoo still exists as Tiergarten Schonbrunn, or
Zoo Vienna,

In 17th century France, Louis XIV built a menagerie
in the grounds of his palace at Versailles (Fig. 3.2). The
first animals were installed in 1665. As the collection
grew the increasing number of visitors did so much
damage that theking had to restrictadmittance tomem-
bers of his court. The menagerie fell into disrepair and
closed in 1792, The remaining animals were offered to
the former Jardin du Rol in Paris, which was renamed
the Jardin des Plantes (Fig, 3.3). In 1793 the Jardin was
incorporated into the new Muséum National d'Histoire
Naturelle and in 1803 the zoologist Georges Cuvier
assumed responsibility for the menagerie. The Jardin




A short history of zoos

Prehistoric period

Early Nealithic era

A paradelsos was a walled park in which
animals were kept for the enjoyment of the
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Before the development of systematic
agriculture, nomadic people caught animals
that were not intended as food. They may
have been used as objects of play or killed
and parts of their bodies used for costumes,
or as decoys for hunters. Collections of
animals may have conferred status on the
owners. These collections of animals may
have been an early form of royal menagerie.

monarch. They provided animals for royal
hunts and processions and housed animals
received as gifts from foreign rulers; The

Paradeisos period From around 1150 BE

earliest paradeisos was established by the
Chinese emperor Wen Wang around 1150 8C.
Similar parks were established in Assyria,
Babylonia and Egypt.

Middle Ages ’ Menagerie period

In the 18th century zoos became established
as Inslitutions of public education, science
and recreation, particularly in the major cities

Loisel defined a menagerie as a set of cages
containing exotic animals, usually arranged
systematically (i.e. by family). They were a
collection of trophies in palace grounds,
which reflecled the ruler's importance and the
axlent of his empire, e.g. the Azlec emperor
Montezuma'’s menagerie in Tenochlitlan,
Mexica in the 16th century.

of Europe and the USA — London, Antwerp,
Amsterdam, Berlin, Philadelphia, New York =

Classical Zoo period

18th century

but also in Australia, India and elsewhere.
Some were financed by private zoological
societies, others out of public funds. They
became a source of great civic pride.

bR

Madern Zoological

20th century Patl parion

A new era in zoological exhibition was
founded in Garmany by Carl Hagenbeck. He
developed enclosures without bars, so that
animals could be exhibited in a naturalistic
setting, with species separated by deep
invisible’ moats. Natural behaviours were
promated in the animals and this type of
zoological exhibition has become the
dominant mode today.

Fig. 3.1 Loisel's five periods of zoo history. (Based on Laolse], 191 2)
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Thsin Dynasty — was filled with animals and trees from
all over his empire.

In Europe, from medieval times, large exotic animals
tended to be the property of kings. They were often
given as gifts from one monarch fo another. The
animals were kept in deer parks or menageries. King
Charlemagne of France received an elephant from
the caliph of Baghdad in 797. This practice of giving
animals has continued in recent times, one head of
state presenting another with animals as a token of
friendship between their two countries. Monks also
somelimes had menageries, such as the one at Saint-
Gall in Switzerland, where bears, badgers, herons and
silver pheasants were kept.

In England, about 1100, Henry [ had a menagerie at
Woodstock that contained lions, leopards, lynx, cam-
els and a rare owl. This was later moved to the Tower
of London, probably by Henry III. In 1251 Henry III
recelved apolar bear that was allowed to fish in the River
Thames. Three years later he received an elephant from
the King of France, Louis IX. The elephant was the first
in England and was put on display to the public.

In medieval Europe royalty and nobility often kept
animals In deer parks. At thistime ‘deer’ probably meant
‘animal’, The Domesday Book records 35 around the
year 1086. In England. King John (reigned 1199-1216)
possessed almost 800 parks, Deer parks were originally
used mainly for hunting and for food, but eventually
became largely ornamental in function, Many of these
parks still exist.

Wild and semi-wild animals were kept in medieval
times in extensive areas for purposes other than hunt-
ing. White cattle were enclosed by a wall around the
Chillingham Estate (now in Northumberland) erected
in 1220, The cattle were probably brought from Italy
in Roman times.

In the 13th century Marco Polo saw lions and tigers
wandering freely through the rooms of a Chinese
imperial palace. Around this time Kubilai Khan, the
fifth Great Khan of the Mongol Empire. had animal
parks that were used for hunting, and he also kept tame
cheetahs, tigers and lalcons.

In 1368 a traveller to China reported that he had
seen 3000 monkeys in the park of a Buddhist pagoda.
A little later, a closed garden was reported [rom near
Peking, which contained a high mountain inhabited by
monkeys and other animals.

Philip VI of France (reigned 1328-50) kept lions
and leopards at the Louvre. French 15th century
tapestries show monkeys and apes kept in the royal

courts, and parrots were popular in the Vatican around
this time. The Vatican menagerie expanded under Pope
Leo X (1513-23) and included monkeys. civets, lions,
leopards, an elephant and a snow leopard. As well
as animals, one cardinal kept exotic foreign peoples
including Moors, Indians, Turks and African negroes.

When Herndan Cortés conquered Mexico for Spain
between 1517 and 1521 he discovered a magnificent
z00 owned by the Aztec emperor Montezuma II, at
his capital Tenochtitlan. It contained llamas, vicuna,
antelopes, snakes, waterbirds, a large collection of
birds of prey. an aquarium, large cats (including
jaguars and pumas), and other carnivores. It also con-
tained human albinos and deformed humans. The zoo
appears to have had several hundred keepers and some
of the birds appear to have been kept for their feathers.
Similar menageries existed in other Aztec cities, includ-
ing a large collection at Texcoco.

In 1552 Crown Prince Maximilian of Austria
created a deer park and menagerie around the castle
at Ebersdorf, near Vienna, He brought exotic animals
to his park, including an Indian elephant. Maximilian
established another park at Katterburg containing
deer, birds and fish, and a menagerie at the castle of
Neugebiude. After hisdeath, Katterburg was absorbed
into the imperial palace of Schinbrunn and, in 1752,
Franz Stephan - the husband of Empress Maria
Theresa — founded the first modern zoo here. It was
essentially a private collection, although the public
was admitted occasionally. Enclosures were arranged
around a central rococo pavilion which afforded the
best views of the animals, which were kept behind
high walls, Later, Josef II established a Soclety for
the Acquisition of Animals and he financed collect-
ing expeditions to Africa and the Americas. In its day
Schinbrunn was the best animal collection in Europe
and the zoo still exists as Tiergarten Schonbrunn, or
Zoo Vienna,

In 17th century France, Louis XIV built a menagerie
in the grounds of his palace at Versailles (Fig. 3.2). The
first animals were installed in 1665. As the collection
grew the increasing number of visitors did so much
damage that theking had to restrictadmittance tomem-
bers of his court. The menagerie fell into disrepair and
closed in 1792, The remaining animals were offered to
the former Jardin du Rol in Paris, which was renamed
the Jardin des Plantes (Fig, 3.3). In 1793 the Jardin was
incorporated into the new Muséum National d'Histoire
Naturelle and in 1803 the zoologist Georges Cuvier
assumed responsibility for the menagerie. The Jardin
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.engraving by Antoine Aveline.)
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Jlogist and naturalist. He was largely responsible for founding vertebrate
aralive anatomy as sclentific disciplines and demonstrated that past life
L. In 1795 Cuvier moved to Paris and shortly thereafier he was appointed a5
Anatomy at the Muséum National d'Histoire Naturelle (National Museum of
18 became warden of the menagerie of the Jardin des Plantes, which at that
and bird house, bear pits and a rotunda for herbivores including elephants
st famous academic work was a systematic survey of zoology, Le Régne
om), published in 1817.
e

+ of Congress Prints and Photographs Division, Washington DC.)
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des Plantes had broad walkways from which ordinary
people could view the exhibits, unlike Schénbrunn
where only the privileged occupants of the pavilion had
a good view of the animals. Unfortunately, in 1870 the
Prussian army laid siege to Paris and all of the edible
animals were slaughtered for food.

The Zoological Society of London (ZSL) was founded
in 1826 by Stamford Raffles. In 1826 London Zoo - in
Regent's Park — opened to Fellows of the Society, and
paying visitors were first admitted in 1847, London
Zoo was the first scientific zoo in the world and its first
superintendent was Abraham Dee Bartlett, The zoo
opened the first reptile house (1849), the first insect
house (1881) and the first Children's Zoo (1938). In
1931 the ZSL opened Whipsnade (Whipsnade Park
Z00), in Bedfordshire, in order to keep and study large
animals in more natural surroundings. In 1960 the
Society established the Institute of Zoology where sci-
entists are employed to conduct zoological research.

Although London Zoo was extremely popular with
the public it is important to remember that the only
people who could visit it in its early days had to live
relatively close by as they had no means of travelling
long distances for a day out. When most people were
unable to travel to zoos to see animals, travelling
menageries were popular. Perhaps the best known of
these was Bostock and Wombwell's Royal Menagerie
which travelled widely in Britain and abroad from
1805 until 1932, when the animals were sold to
London Zoo. The menagerie included a very wide
range of animals including elephants, camels, lions
and tigers (Fig. 3.4),

From around 1875 PT. Barnum's Great Traveling
Museum, Menagerie, Caravan, and Hippodrome exhib-
ited animals across the United States, This eventually
evolved into The Ringling Bros and Barnum & Bailey
Circus ("The Greatest Show on Earth') which still exists

today (Fig. 3.5). In 1882 Barnum and Bailey pur-
chased the famous elephant ‘Jumbo’ from London Zoo
(Box 3.1).

The founding of the Zoological Society of London
was followed by the establishment of a large number
of other major zoos around the world, particularly in
Europe, the USA and Australia (Table 3.1), including
the Royal Melbourne Zoological Gardens in 1872 and
the National Zoological Park which opened in 1891
in Washington DC (Box 3.2). These zoos became an
important focus of civic pride and in the United States
a city was not considered to have a ‘real’ zoo unless it
possessed an elephant.

Many new zoos opened in major cities in the UK, but
most have now disappeared. In 1836 a zoo was opened
at Belle Vue in Manchester (Fig. 3.7). It was also home
to a large amusement park, an exhibition hall, a natu-
ral history museum, and later a football ground. speed-
way and greyhound racecourse. The zoo contained
a number of large buildings including an impressive
monkey house (Fig. 3.8).

Attheend of the 19th century a zoo was established
within Blackpool Tower (Fig. 3.9). The building also
housed an aguarium. This was an unsuitable place
for a zoo, but at the time it housed many species that
performed in the Tower Circus. The zoo was moved
to a new Blackpool Municipal Zoological Gardens
in1971.

In the second hall of the 19th century many new
zoos were [ounded in the United States, including
Lincoln Park Zoo, New York Central Park Zoo, and the
zo0s in Cincinnati and Philadelphia (Table 3.1).

Without doubt the greatest influence on the future
development ol zoos was the creation of a new type of
z00 In Germany at the beginning of the 20th century.
In 1907, Carl Hagenbeck, an animal trainer and trader,
founded Tierpark Hagenbeck in Hamburg, Germany

Biography 3.2

Sir Thomas Stamford Ralfles (1781-1826)

Raffles was a British colonial administrator who was born in Jamaica and served in the British East
India Company. He was at one time governor of Sumatra and founded Singapore in 1819, Raffles was
a keen natural historian and became President of the Batavian Society which studied the natural his-
fory of Java and adjacent islands, Raffles returned to England in 1824, He founded the Zoological
Society of London in 1826 and became its first president. Ratfies published descriptions of some 34
bird species and 13 species of mammals, mostly from Sumatra. He named many new species includ-

ing the sun bear (Ursus malayanus).
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Fig. 3.4 Pages from the illustrated catalogue of Bostock and Wombwell's Royal Menagerie, 1917 edition, (Courtesy of
Chetham's Library, Manchester,)

Fi_g. 3.5 Poster for the Jungle Mena
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