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Abstract 
 

Rethinking Seoul Children’s Grand Park Zoo 
- Employing Animal Behavioural Enrichment in the Exploration of 

Human-Nature Relationship - 
 

Lee Kai Lin 
Landscape Architecture Major 
Graduate School of Environmental Studies 
Seoul National University 
 
Naturalistic design of zoo facilities started with Carl Hagenbeck research back in 1896, when he 
patented his idea of a “barless” zoo and the realization of his design in 1907. This was followed by 
Heini Hediger’s research into zoo semiotics (Wild Animals in Captivity, 1950, Heini Hediger), and 
further improved to create an immersive environment by Jones, Coe and Paulson in 1976.  
 
The design site, Seoul Children’s Grand Park, currently have enclosures with outdated designs, mainly 
using concrete floor and glass coupled with dry moat or fences as safety barriers. Redesign is required 
as the zoo strive to become an educational zoo for young children, and for the well-being of the animals 
in captivity through animal behavioral enrichment. 
 
The design site is currently doubling as a wildlife corridor for the surrounding natural elements; Mt. 
Achasan Jonglang River, and Hangang, thus, I would like to introduce the concept of hybrid zoo and 
wildlife reserve to the design site. The new design of the zoo, largely based on the Unzoo (Coe, 2005) 
and Animal-As Client Theory (AAC), will strive to bridge humans to nature by being a zoo that meets 
the needs of both animals and humans.  
 
These are achieved through the design of a master plan based on research of the current display methods 
of the zoo, and case studies. The design proposed aims to:  

1. Propose Adaptive Design Management that is made from understanding the Life History of 
the animals.  

2. Use of Unzoo theory elements; e.g. Immersive Design, Habitat Shows and Theatre, and 
Controlling People, Attracting Animals to improve the Zoo on the whole.  

3. Zoo that is not only user-friendly but also Zookeepers & Vet friendly.  
 
This is done through understanding the current design of Seoul Children’s Park Zoo through site visits, 
and interviews with related personals. Visitor surveys are conducted to understand their satisfaction and 
point of view of the exhibition design. Zookeeper surveys are also conducted to help tailor the design 
to the needs of the individual animals, and creating a safe and enjoyable working environment. Last but 
not least, the understanding of animals’ behavior, especially in their requirement of space and 
stimulation. Using the above analysis as guidelines, the new design drafted will improve the welfare of 
the animals and increase learning opportunities of visitors.  
                                                                                                                                                    .  
 
Keywords : Immersive Environment, Experiential Display, Unzoo, Animal-as-Client Theory, Design  
                     Guidelines 
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Chapter 1 Introduction 

1.1. Design Brief 

❚: 1.1.1. Background 
The naturalistic design of zoo facilities started with Carl Hagenbeck research back in 1896 when he patented 
his idea of a barless zoo and the realization of his design in 1907. This was followed by Heini Hediger’s 
research into zoo semiotics (Heini Hediger, 1950)1, and further improved to create an immersive environment 
by Jones, Coe, and Paulson in 1976. Their theories have been successfully implemented in many zoos and are 
constantly being improved through trial and error. adaptations are done to tailor the designed zoo facilities to 
different cultures and background of the zoo as well as to the different temperaments of the individual animals.  
 

The design site, Seoul Children’s Park, currently have enclosures with outdated designs; mainly using concrete 
floor and glass coupled with dry moat or fences as safety barriers, which can become barriers in the educating 
of animal conservation and respect, as well as the need to protect the animas’ natural habitat. The preparation 
area and interior working space were design without much consideration for the safety of zookeepers, together 
with the major decrease in manpower over the years, this has severely increased the amount of danger they can 
face while working. Redesigning is required as the zoo strive to become an educational zoo for young 
children, and for the well-being of the animals and zookeepers. 
 

The site has potential as a wildlife corridor, with Hangang and Achasan at approximately 2.5km away, with 
sightings of migratory birds yearly on site. The site is immediately surrounded by housing and schools, 
providing a steady amount of visitors and opportunities for public education on animal welfare and the likes. 
However, public safety is of high concern, in particular, animal escapes and diseases that are transmissible 
between animals and humans, as the site has a high population density. 
 

❚: 1.1.2. Current Zoo Issues 
Zoos are sites with controversial issues, thus a Zoo has to balance between the 4 elements, Research, 
Education, Conservation, and Entertainment or Income while constantly improve themselves to better the life 
of individual animals in captivity. Below are the common points of debate between zoos and wildlife 
conservation groups all over the world:  
 

Issues For Against 
Research Zoos contribute valuable knowledge and expertise to 

our understanding of wildlife and their needs through 
research. 

The best place to study wildlife is in the wild, research in 
zoos are on abnormally disturbed animals kept in barren 
conditions.  

Conservatio
n 

Zoos support conservation of endangered 
populations. They breed these animals so that their 
numbers can increase in the wild. 

Millions of captive animals are not justified by the small 
number of zoos effectively breeding animals for 
conservation and the few animals released into the wild 
successfully.  

Animal’s 
Life Quality 
vs Stress 

Zoo animals live healthy lives in elaborate enclosures 
and fulfil their natural behaviors, with good diets and 
dedicated caretakers. 

Zoos drive many animals into aberrant behavior and 
insanity, even in the better zoos. 

Stewardship People have severely degraded of destroyed the 
environment of many species. So, the only hope of 

Zoos cannot keep an adequate number of animals with 
sufficient genetic variation to save endangered species 

1 Heini Hediger, 1950, Wild Animals in Captivity 
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survival for many wild animals is in zoos and captive 
breeding centers. 

from going extinct. The only way is to preserve them in 
their natural habitat. 

Education Zoos offer educational material about their animals 
and nature. Zoo visitors are interested in learning 
about the animals and are thus receptive to education.  

Zoos display inadequate information about animals. Most 
visitors move from one group of animals to another 
without leaning anything about them. 

Creating 
Awareness 

Zoos stimulate public interest in animals and their 
conservation by leading campaigns to save animals 
and presenting exhibits to the public to get their 
conservation message across. 

Many organizations effectively stimulate public interest in 
animals and their conservation without imprisoning 
animals. Local nature trusts and the World Wildlife Fund 
are examples. 

Real life vs 
Virtual 

You can see and experience animals at zoos that you 
would have no other opportunity to meet.  

You can understand animals better from TV films taken in 
the animals' natural habitats. 

Business Zoos must attract visitors for revenue if they are to 
run successfully, invest in the welfare of their 
animals and carry out research, education and 
conservation. 

Zoos use many animals which are not in danger of 
extinction and have little conservation value or need to be 
in a zoo, to attract the paying public. The money goes to 
the zoo investors.  

<Tab1.1.2> Current Zoo Controversies 
Note: Reprinted from How to Do Animal Rights, by Roger Panaman. Retrieved from http://www.animalethics.org.uk/zoos.html 2008, 

Copyright by Roger Panaman (Ben Isacat) 
 

Seoul Children’s Park Zoo is also facing half of the issues above; namely: Animal Life Quality vs Sanity, 
Stewardship, Education and Creating Awareness. The other issues can be expected to rise in the near future 
when the public gets more and more educated and involved in animal welfare issues.  
 

Although the protection of the natural habitats, and observing, studying of animals in the wild is the better 
choice, we cannot disregard the positive impact zoos have achieve after periods of research. For zoos to be 
able to fulfill their roles as stewards of the Earth’s habitat, constant research and new ideas is needed to 
constantly improve the different functions of the zoos.  
 

 

1.2. Aim and Objectives 
The main purpose of this research is to design a zoo that bridges human to nature through the usage of 
Environmental Animal Behavioral Enrichment. This is done through the redesigning of Seoul Children’s Park 
Zoo Masterplan into a hybrid zoo and wildlife reserve which also doubles as a wildlife corridor, connecting the 
nearby natural landscapes.  
 

❚: 1.2.1. Zoo that fulfills Animals’ Needs 
When we consider a captive animals’ needs, we have to fulfill the following 5 Freedoms2 that is adopted 
worldwide by professional groups: 

 Freedom from hunger and thirst 
 Freedom from discomfort 
 Freedom from pain, injury, or disease 
 Freedom from fear and distress 
 Freedom to express normal behavior 

 

Enriching a captive animal’s life is going beyond the above by providing them with stimulating environments, 

2 Five Freedoms, 1979, Press statement by Farm Animal Welfare Council 
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and allowing them to execute choice or manipulate their environment. This can be achieved through the use of 
Animal-As-Client Theory (DB Nutall, 2004)3 to design the animal’s space and employing adaptive design 
management so that the spaces continually improves and adjusts to the different requirements of the animal’s 
life stages.  
 

❚: 1.2.2. Zoo that fulfills Peoples’ Needs 
There are 3 main groups of people that are actively involved in the Zoo: Zoo workers (zookeepers, vets), 
Visitors, and Zoo owners. Their needs are sometimes overlapped, and other times in contradiction. This paper 
will focus on their main requirements: 
 

 Zoo Workers 
o Safe and Enjoyable Working space 
o Training and Time for Research (Self-improvement) 

 Visitors 
o Novel Experience – memorable, personal encounters 
o Fulfill their need for Nature 

 

 

1.3. Design Scope and Direction  

❚: 1.3.1. Spatial Scope 
Redesign of Seoul Children’s Park Zoo masterplan within the 43,375sqm space in Seoul Children’s Grand 
Park’s boundary.  

 

❚: 1.3.2. Content Scope 
This thesis aims to improve the current exhibit design to immersive design, which not only provides valuable 
educational opportunities for the visitors but for the welfare of the animals as well. Recently constructed 
structures will be salvaged as much as possible to lower construction costs. In summary, the new masterplan 
proposes to have enclosures designed for each species with an adaptive management plan in place, with 
consideration for the safety of zoo workers, and with the ability to attract visitors.  
  

Master Plan 
Site visits and surveys are done to observe and analyze current site conditions to identify places which require 
or have the potential to be enhanced to create a positive environment for both humans and animals.  
 

Adaptive Design Management Plan 
In zoos which aims to enhance the life of its animals, all natural behaviors need to be stimulated, while 
pathological behaviors need to be removed. With the new design as base, the management team together with 
the zookeepers needs to constantly review to refine and tune the space further to achieve the goal. This 
iterative process makes the enclosure environment responsive, rather than static and presumptuous.  
This necessitates the “active” participation of the animals in every stage of the design, which can be illustrated 
in two stages: 

3 DB Nutall, 2004, An Animal As Client (AAC) Theory for Zoo Exhibit Design 
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1. Design should be done based on a comprehensive and empathic understanding of the animal in 
question, its behavior patterns, diet, etc. in their natural habitat. 

2. The design derived from the first stage should be compared to what is observed in the zoo setting.  
 

❚: 1.3.3. Direction of Design 
The design seeks to incorporate the following three main ideas to improve and current conditions of Seoul 
Children’s Park Zoo: 

 The design of the Zoo allows the animals to control their experience by means of providing hiding 
spaces, animal corridors, and sharing of space (mixed species exhibit, rotational display).  

 Zoo encounters are not only immersive but also novel, memorable and personal without unnecessary 
sentiment or artifice, or at the expense of the animals’ welfare.  

 Management of the zoo should be safe and enjoyable, with investment for training and time for self-
improvement research.  

 

 

1.4. Methodology and Study Process 
The understanding of current site condition is done foremost, though site visits, interviews with personals and 
workshops. Visitor surveys are also done to understand the needs and demands of visitors from all walks of 
life. The requirement of the animal species, especially the behavior of the particular individuals currently in 
the zoo collection is to be gathered from their respective zookeepers. This is to include the amount of space, 
stimulation they require, their preferences, etc. The analyzation of the above along with zoo concepts and 
theories will serve as guidelines in the drafting of a new masterplan and management plan. Further elaboration 
on the concept will be done on specific designs for selected sectors.  
 

The following shows the workflow table for this research: 

Chapter 1 
Introduction 

Background, Aim & Objectives Design Scope & Direction Methodology & Study Process 

  

Chapter 2 Fundamental Research 
History, Concepts & Theories of Zoos Development & Current Trends Development Plans of Zoo 

 

Chapter 3 
Site Analysis 

Natural Environment Analysis Human Environment Analysis Animal Analysis 

  

Chapter 4 
Concept 

Design Direction Case Study (Korea & Overseas) Design Concept 

  

Chapter 5 
Proposal 

Masterplan Detail Designs Management & Operations Plan 

  
Chapter 6 Conclusion 

<Tab1.4.1> Flow of Study Process  
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Chapter 2 Fundamental Research 

2.1. Development and Current Trends of Zoos  

❚: 2.1.1. Zoo History 
The development of zoos can be interpreted as the changing sentiments about the human and animal 
relationship. Private menageries which are the symbols of power and wealth back in the 19th century, popular 
forms of public and private entertainment came about when the methods of travelling aboard advanced. These 
became unfashionable and slowly gave way to the current zoological parks.  
 

The Jardin des Plantes in Paris, built in the late 18th century, with the purpose of being a living natural history 
museum is recognized as the first zoological park created. The directors emphasize that the focus of Jardin des 
Plantes is not on entertaining the public but in scientific research. This was further backed by scientists who 
have indeed made full use of the institution for their research studies (Hahn 1967)4.  
 

In 1826, the Jardin des Plantes mission motivated Sir Stamford Raffles and Sir Humphrey Davy to establish 
the Zoological Societzy of London. Shortly after, the Regent’s Park Zoo opened with Raffles’ mission of 
being “a scientific establishment… for teaching or elucidating Zoology” and a space for “new breeds, and 
races of animals for the purpose of domestication” (Quoted in Ritvo 1990). Although the admission to the zoo 
started as members restricted, the ever-increasing cost of management forced it to be opened to the public, 
with the addition of animal shows and petting zoos to draw in the crowds. (Ritvo 1990)5 
 

Controversies surrounding the zoo starts to rise as the number of zoos increase. From small concerns like the 
feeding of live prey to predators, to larger issues like the welfare of the animals. The inhumane training of 
animals to perform for amusement is highly criticized, which brought about the Cruelty to Wild Animals in 
Captivity Act, established in the 1900s. 
 

Another issue is the mortality rate during the capture, transport and adapting period for exotic species. As zoos 
strive to allow maximum viewing of the animals, they created stressful cages that are barren and small with 
minimum barriers between the animal and visitors. This raised the interest of researches to create comfortable 
quarters that can satisfy the animals’ needs in the attempt to increase the rate of animal survival in captivity.  
 

The first major leap for Zoos in both philosophy and technology is done by Carl Hagenbeck, who pioneered 
position training techniques and realized his idea of presenting animals as he has seen them in the wild in a zoo 
at Stellingen, outside Hamburg. His ideas of exhibiting animals in cages that are highly detailed designs of 
their respective natural habitats, and hidden moats as barriers are being imported into the first zoos of America 
like the Bronx Zoo and Cincinnati Zoo. From here on, we see zoos all over the world adapting the idea and 
design of landscape immersion exhibits in their boundaries.  
 

In conclusion, the evolution of Zoos can thus be generally classified into the following 3 categories: 
 

Time Category Subject/ Concerns Examples 
19th Century Menagerie  Taxonomic – Diversity of species, Adaptions 

for life 
Hunting Safaris, Royal Collections,  

4 Hahn, E. 1967. Animal Gardens. 
5 Ritvo, H. 1990. The Animal Estate Penguin 
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20th Century Zoo Educational – Animal body parts and 
function, Differences between human and 
animals 

Circuses, Aquarium, Zoos, World 
Fairs 

21th Century Zoological Park 
 

Ecological – Habitats of animals, behavioral 
biology, Cooperative species management, 
professional development 

Conservation Center, Zoological Park 
Start of: National Park/ Wildlife 
Preserve, Rehabilitation Center 

Post 21st 
Century   

Conservation 
and Education 
Facilities 

Environmental – Ecosystems, Survival of 
species, Holistic Conservation, 
Organizational Networks 

Hybrid Zoo – Museum, Metro Park, 
Theme Park, Hospitality, Garden 

<Tab2.1.1> Brief evolution of Zoos 
Note: Reprinted from Evolution of Zoo according to George Rabb, by Zoofan 1975. Retrieved from 
https://en.wikipedia.org/wiki/File:Evolution_of_zoos.jpg. 16 April 2008 Copyright by Zoofan 1975 

 

Although there are more concepts with regards to creating an immersive exhibit, they can be summed up in the 
following 6 practical steps (Jones, 1982)6: 

1. Create an exhibit setting like a cinematic or theatrical set-up for performance. This should include 
consideration for most, if not all of the following: Geography, geology, ecological region, habitat, 
and cultural context.  

2. Simulate the scene, be it a natural landscape or cultural set-up to immerse the visitors.  
3. Conceal all distracting features, like barriers, service buildings and design crucial elements like 

viewing glass, explanation panels to fit into the concept of the space. 
4. Present the animals where they appear to control the space and in a respectful way. 
5. Create a limitless look by borrowing landscapes outside of the enclosure boundary and controlling 

views so that the visitors are unable to see the whole exhibit.  
6. Assimilate as many types of appropriate flora and fauna as possible to create an ecological habitat 

that is to a certain extent, complete for the visitors’ experience.  
 

These steps serve as important guidelines for the design as it helps to create a setting that is conducive for 
public education as well as for animal welfare.   

 

❚: 2.1.2. Current Trends of Zoos 
Zoos have evolved from being a menagerie, which is a collection of wild animals kept in captivity for the 
showcasing of power and wealth to the current zoo model which is designed with public education, 
environmental and animal welfare as their main objectives. Now, zoos are moving towards becoming an 
ecological park instead, which provides hybridized, experiential interaction with animals and nature.  
 

With the degradation of natural spaces, many zoos are starting to realize the importance of protecting their 
own local biodiversity, and began to have displays that emphasize on their local fauna and indigenous cultures. 
The future paradigm of zoos is spaces that promote the coexistence of wildlife and human activity without 
heavy programming to interest the visitors. They are to be spaces where interactivity between human and 
nature happens, and where observations do not disturb the nature’s activity. 
 

The Safari 7 of New York, designed in 2009, is an example of a zoo that is hybridized with subway parks. 
Created through a collaboration between students at Columbia University and professionals from different 
areas, it makes use of New York City’s subway Line 7, which transect through a diverse range of the city’s 
ecosystem. It is a free and easy tour aimed at engaging the locals to play a part in the active research and 

6 Grant Jones., 1993. AAZPA Annual Proceedings: A Matter of Presentation 
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exploration of their local environment, through the use of the subway as a moving classroom, podcast, 
smartphone application and map as guides.   
 

 
<Fig.2.1.2a> Program Design of Safari 7 

Note: Reprinted from Safari 7 Program Design by Urban Landscape Lab and MTWTF. Retrieved from 
https://rangermikedesigns.wordpress.com/tag/safari-7/ 21 December 2009 of Copyright by Urban Landscape Lab and MTWTF 

 

Another trend that is gaining popularity is the vertical zoo. Suitable in places with high population density, or 
where land is inadequate, the high-rise structure satisfies the urban dwellers’ need for nature by making use of 
the vertical space.  
 

    
<Fig.2.1.2b> Proposed Design for Eden Falls 

Note: Reprinted from Eden Falls (Buenos Aires), by Visiondivision. Retrieved from http://inhabitat.com/eden-falls-skyscraper-zoo-
topped-with-a-waterfall/ 2009 Copyright by Visiondivision 

 

An example is the Eden Falls proposal for Argentina in 2010 by Costranera Sur. It makes use of debris reclaim 
from the construction of Buenos Aires’ highways and is proposed to be entirely self-sufficient. The entire 
facade is made with continuously overflowing water to create a waterfall effect by water, which is drawn from 
a nearby river to be collected and stored on the rooftop. Each level showcases a different type of ecology with 
the relevant flora and fauna in place, with free roaming area for small monkeys and birds.  
 

We can also envision that in the near future there will be other hybridized zoos, bubble ecology zoos, virtual 
zoos, off-planet zoo and zoos that focus on extinct animal cloning to be designed in all parts of the world.  
 

With the understanding of the current and future direction of zoos, the design for Seoul Children’s Park Zoo 
will strive to do more than improve the current situation, and to become one of the leading zoos in Korea. The 
following is a diagram to summarize the development and future of Zoos:  
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<Fig.2.1.2c> Development and Future of Zoos 
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2.2. Concept and Theories of Zoos  

❚: 2.2.1. Unzoo 
“Stop showing the world’s inhabitants behind bars and wire. I don’t care how good the cage is, it is still a 

cage. We are the masters; they who live out their lives behind bars, the possessed. Create a place where the 
residents share the land. Create a place where the viewer is not the owner but a humble guest. Remind 

people that we are all connected and that wild places have spiritual and emotional wealth beyond dollar 
value. Make that your mission!”  

 

 Ray Mendez. 19997 - 
 

Unzoo is a zoo theory that is formulated by Jon Coe with the consolidated ideas of Ray Mendez, Tony 
Kotevski and Jon Coe himself in 2005. It is based on the thinking that zoos should change and become spaces 
that bring the visitors closer to free-ranging animals in nature. This concept is actually in line with the 
paradigm shift of philosophy and technology on zoo design and management, which are moving towards an 
immersive, cage-less, humane, respectful viewing of animals. If a zoo is a park that displays enclosed, live 
animals collected from different areas of the earth, with the purpose of public education and entertainment, and 
research studies, unzoo is a space where the “public learns about wild animals, plants, and ecosystems 
through interaction with and immersion in original or recreated natural habitats.” (Coe, 2005)8 
 

Several zoo trends can be used as tools to adapt the Unzoo concept in a zoo: 
1. Landscape Immersion Design Theory – Imbed the proposed message in the surrounding 

landscape design or program activity as a story. Example: Multi-species Walk-through Exhibits 
 

2. Humane Animal Training – Enjoyable and enriching training for animals and zookeepers. This 
can be used also in the attraction of wild, free-ranging animals to the site. Example: Operant 
Conditioning (or Clicker Training)  

 

3. Expanding the senses – Time sharing of the animals’ spaces increases their space for exercise 
and also provide natural enrichment as they explore each other’s territory safely. Guides to 
behind-the-scenes of a zookeepers’ daily routine give special insights to not only their job but 
also to the animals that they are taking care of. Example: Rotational Exhibits, Behind-the-job 
program 

 

4. Natural Animal Shows and Demonstrations – Shows emphasize on the ecological and natural 
behaviors of the animals in small, natural settings.  

 

5. Extending Zoo Visitation Hours – Extending after-hours zoo visits can showcase the natural 
behaviors of nocturnal animals without changing their body clocks and expensive settings. Also, 
visitors can observe for themselves the changes in behavior between night and day of the 
animals.  

 

6. Ethnic Connections – Working with local indigenous groups to showcase and create awareness 
of their unique cultures through the integration of their architecture and lifestyle in the design or 
having special programs in which their interaction with the natural surrounding can be replicated.  

 

The following table is a summary, comparing the original concept of a zoo to the unzoo concept: 

7 Mendez, Raymond A., 1999. “The Mystery of Sound” Review of Meetings at Healesville Sanctuary 18-19 October 1999. (Unpublished)  
8 Coe, Jon C. and Mendez Raymond A., 2005, The Unzoo Alternative 
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<Tab2.2.1> Comparison Table of Zoo and Unzoo  

Note: Reprinted from The Mystery of Sound, by Mendez Raymond A. Retrieved from “The Mystery of Sound” Review of Meetings at 
Healesville Sanctuary 18-19 October 1999 Copyright by Mendez Raymond A 

 

❚: 2.2.2. Animal as Client (AAC) Theory 
“The purpose of zoological gardens [is to] present [animals]… in territories as close to their natural 

environment as possible. These sections of nature should… provide the animal with all of its requirements 
for life development… “  

 

 Gribl. 1975 – 
 

The display of animals has always been controversial, even when animals have been raised to equal status as 
the other two clients – Zoo Visitors, and Workers. Therefore, in 2004, AAC theory which allows animals to 
actively participate from the developing stage of the zoo to the management plans is created.  
 

This theory, which emphasizes the role of design in interdisciplinary problem solving can be illustrated in 10 
steps (Nutall 2004): 

1. Understanding the in situ (Natural Habitat) Life History of the Animal 
 After identifying the client (the animal that will be staying in the design), do a client 

interview: Understand the behaviors, culture, diet, space, society etc. of their species in the 
ecology background the animal came from.  

 

2. Constructing the Life History Composite of the Animal 
 Understand the Life History Pattern9 and how it can be used to conserve the animal 

culture. Example: Design should be adaptable to the zoos plan for the species reproduction, 
the size of the group, etc.  

 Understand the frequencies, sequence, and type of life history events10 Example: 
Grooming, play, territorial defense. The expression of these daily behaviors are not only 
positive for the preservation of the animals’ culture but are able to stimulate and educate 
visitors, and increase visitor satisfaction.  

 The development milestones and life history events come together to make up the Life 
History Composite of the Animal.  

9 Defined as “the timing of the major phases of development and reproduction in the life of an organism” and can be used as benchmarks in an animal’s life (Richard, 
1985, p.521) 

10 Defined as distinct behaviors and events but are variable and random, which happens in between the fixed indicators of the life history pattern. 
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 Understand the stimuli and elements required to for the animal to display such behaviors. 
With the appropriate stimulation, pathological behaviors can be minimized, and provide the 
animal with a less stressful lifestyle. 

 

3. Constructing the Life History Volume11 
 Understand the territory12 and home range13 of the animal.  
 Shape of spaces is often irregular due to different terrestrial topography of the animal’s 

habitat. 
 Study of the required space for animals is important for the animal to display species-

characteristic components of the life history composite. The lack of which can result in 
stress, which could lead to morbidity and mortality 

 

4. Constructing the Life History Universe14 
 A well understood and incorporated life history universe can contribute to various benefits: 

o Increase survival rates of released animals 
o More enriching and educational experience for visitors 
o More inclusive approach to conservation 
o Selection of more suitable species for research and conservation 

 

5. Displacement15 and Replication16 of the Life History Universe 
 The zoo enclosure, derived from displacement and replication of the life history universe 

should allow animals to carry out their normal behaviors, with little to no negative effects. 
 

6. Modification of the Life History Universe to Enhance Animal Fitness17 
 Modifications ensue as a complete displacement and replication of an animal’s life history 

universe has little chance of happening.  
 Assign values; fitness enhancing (+) or fitness depressing (-) to the different life history 

composites.  
 Creation of a stable and productive environment by increasing possibility of positive events 

like foraging, mating and reducing negative events like hunting.  
 The home range of the animal can thus be compressed as territorial defense and movement 

it directly linked to the access of resources for survival. 
 

7. Spatial Compression of the Life History Universe 
 Compression of the animal’s life history universe to meet space and financial constraints or 

the zoo institutes should be done on the basis that it will not have an adverse effect on the 
animal’s culture and behavior – creating an optimal space.  

 As the degree of compression of a life history universe is inversely proportional to the 
occurrence of pathological behaviors, increasing the quality of space by controlling the 
variables (area, resources, etc.) can help increase the threshold before the displaying of 
undesirable behaviors. 

 

11 Defined as average total volume occupied by an animal throughout its life span” (Nutall, 2004) which can be averaged by multiplying the 2-Dimensional home 
range area by the vertical space required to create a 3-Dimensional space measured in units cubed. 

12 Defined as an area; usually smaller than home range, that an individual or social group uses exclusively and defends (Richard, 1985). 
13 Defined as total area required to sustain the (group of) animal from birth to death, dependable on the biological productivity of the area.  
14 The merging of life history composite and life history volume of the animal to form a conceptual time and space of an animal’s life. 
15 Purpose of displacement may include: conservation need, evacuation of specie to avoid extinction, other environmental issues, and entertainment. 
16 Defined as a realistic simulation of the in situ life history universe of the animal. 
17 Defined as “the genetic contribution of an individual to succeeding generations relative to the contributions of other individuals in the population” (Curtis 1983) 
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Temporal Expansion of Modified Life 
History Universe 

8. Temporal Expansion of the Life History Universe 
 Behavioral enrichment is necessary as the compression of space also brings along a 

decrease in the need of movement, which in turn reduces the amount of time between life 
history events. 

 This should include a range of schemes to increase the social, physical, and temporal 
complexity of the animal’s surroundings.  

 

9. Assessing Animal Welfare in Relation to Design 
 Observe the animal in the designed exhibit if it displays both, neither, or either positive and 

pathology in behavior.  
 An optimal environment is not equitable to just the lack of pathological behavior, but also 

the display of positive behavior patterns. 
 

10. Adaptive Design Management 
 The design process should be iterative –how the animal uses the space over time changes 

and the design should be constantly modified to meet the needs. A constant loop of 
observation and design should be created.  

 The application of an adaptive design management can only happen when a positive 
feedback system between the animals, zookeepers, and designers is in place.   

 

                 
 
 
 
 
 

                                
 
 

<Fig.2.2.2> AAC Theory Diagram 
Note: Reprinted from An animal-as-client (AAC) theory for zoo exhibit design, by Daniel B. Nuttall. Retrieved from 

http://dx.doi.org/10.1080/0142639032000172451 21 Jan 2007 Copyright by Daniel B. Nuttall. 
 

As humans are taking on the role of caregivers in zoos, we have the responsibility to design a space that is 
inclusive and positive for their survival. The designed space should be client specific; or in this case animal 
specific, so that in situ behaviors are frequently shown with low or no frequencies of pathology behaviors. As 
the environment and statuses; like health and activity level of the animal are constantly changing, the design 
should also change to adapt to the various needs of the animals in their various stage of life. This can be done 
through a positive feedback system between the designers and caretakers based on the keen observation of the 
animals.  
 

Understand the in situ Life History Conceptualize the Life History 
Composites 

Conceptualize the Life History 
Volume 

Construct the Life History Universe 

Displacement 
Modification 

Spatial Compression 
of the Life History Universe 

Assessment of Animal Welfare 
Adaptive Design Management 
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❚: 2.2.3. Environmental Animal Behavior Enrichment 
“…the process of providing stimulating environments for zoo animals in order for them to demonstrate 

their species-typical behavior, to allow them to exercise control or choice over their environment, and to 
enhance their well-being.” 

 

 National Zoo (Smithsonian), US  – 
 

Zoos have shifted their purpose from exhibiting animals to breeding animals in captivity, and in the 21st 
century, educational hubs that show visitors how the animals behave in the wild. In the first few zoos of the 
19th century, enrichment started out as a way to keep the animals healthy for as long as possible under captive 
conditions for educational and research purposes. Scientists began to realize, identify, and observe more 
stereotypic behaviors in the captive animals which triggered more intricated animal welfare measures to be 
developed. The first observation of improvement in stereotypic behaviors through enrichment programs is 
attributed to psychobiologist, Robert Yerkes.  
 

Full swing research into animal behavior enrichment started after governments around the world began to 
request for the fulfillment of captive animals’ psychological needs. The subject was researched and built on by 
psychologists from different backgrounds including Donald Hebb, Marian and Keller Breland, Harry Harlow, 
etc. Environment enrichment thus evolved to become “a dynamic process in which changes to structures and 
husbandry practices are made with the goal of increasing behavioral choices to animals and drawing out their 
species-appropriate behavior and abilities, thus enhancing animal welfare.”, as cited by Young in 2003 in the 
book, Environmental enrichment for captive animals.  
 

By the end of 20th century, there are 2 different approaches to environmental enrichment implementation: 
1. Naturalistic - Recreation of natural habitats in a captive environment to stimulate natural behaviors. 
2. Behavior engineering – Using artificial devices and equipment to which natural behaviors are 

expressed when animals interact with them.  
 

The naturalistic approach is used mainly for this thesis, with minimal artificial equipment suggested to be 
added as temporary enrichment for the animals. 
 

One of the more prominent works that show how behavior engineering enrichment is used, is that of Hal 
Markowitz in San Francisco. With the aim to show visitors active and interesting behaviors of animals that are 
not common in zoos then, he designed and built complex equipment for animals to exhibit their normal 
behavior. One of which is to design a log that triggers other devices when the bear rolls it to one side. The bear 
will be able to gain food at the final stage of the equipment, which encourages it to continually use the 
equipment. These equipment are tailored made to the specific animal and modifications are needed when 
adopting it for another individual. In-depth studies and research on the animal species on the whole and the 
individual that is kept in the zoo are important in successfully implementing these enrichment equipment.  
 

Most of the captive animals are undergoing continuous studies, thus constant adaptation and improvement of 
enrichment methods and equipment are key in reducing abnormal behaviors and increasing positive behaviors. 
This requires strong cooperation between the vets, zookeepers, and designers to constantly come up with new 
ideas and monitor the effects it has on the animals. 
  

Enriching a captive animal’s life is going beyond satisfying its basic needs to fulfilling its behavioral needs, 
challenge and sensory stimulation, relieving stress and allowing the animal to control its environment. A well-
devised enrichment program should include:  

 Setting of Goals – Outline of desired behaviors 
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 Plan – A daily, weekly, monthly or special routine of enrichment programs that covers all 
categories of behavioral enrichment 

 Implement – Employment of the planned program 
 Document – Record of animal’s response to programs 
 Evaluate – Compare the before and after implementation of program 
 Adjustment – Alter the plan, program, elements as required, tailored to the animal’s needs and 

abilities 
 

These processes should be based on the needs of individual animals, iterative, renewed frequently with 
possible cooperation between different animal enclosures. When deciding the design of enrichment programs, 
we have to consider the following aspects:  

 Habitat: Natural habitat of target species, controllable elements, movement and barriers, and 
privacy of the animal within enclosure, etc  

 Behavior: The different expression and actions of the animal during each season, defensive, social, 
reproductive and competitive, etc. 

 Feeding: Preferred food, foraging habit, feeding times, etc. 
 History and capabilities of the individuals in the collection 

 

Animal behavioral enrichment strategies can be separated into 6 main categories:  
1. Environmental – Enhancing the animal’s surrounding by changes or addition, to create complexity.  
2. Feeding – Presentation of food in various methods: scattered, concealed, etc. to encourage hunting 

and scavenging behaviors and increase physical activity.  
3. Problem Solving – Often combined with feeding or training, it is the provision of items that 

mentally stimulates the animal to work for food or other gains.  
4. Sensory – Installing of elements; often temporal, that stimulates the visual, olfactory, auditory, 

tactile, and taste of the animal.  
5. Social – Providing the opportunity to interact with other animals of the same species or ecological 

system.  
6. Training – Techniques that keeps animal mentally stimulated with positive reinforcement or 

habituation that not only aids in the daily husbandry programs but also form a bond between the 
animal and its keeper. 

 

The categories often overlap during incorporation, and in certain cases, it is difficult to classify a certain type 
of enrichment under a category. For example, a puzzle feeder could come under the section of environmental, 
feeding and problem solving, depending on how and the purpose for which it is installed. In this paper, we will 
be focusing on the environmental behavior enrichments, of which some may overlap with the other categories.  
 

A fundamental element that affects enrichment is the cage size. As it is almost impossible to create an 
enclosure the size of the animal’s home range, increasing the psychological space is important. This means to 
fully utilize all elements within the enclosure as areas that the animal is able to use. Example, trellis with 
climbers in replacement of walls for monkeys, use of leaf-like substrate or natural substrate as flooring 
material to encourage foraging behavior. Another method is the time-sharing of spaces through mixed exhibits 
and rotational exhibits. 
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2.3. Development Plans of Seoul Children’s Park Zoo  

❚: 2.3.1. Basic Information 
Address: 
 
Size: 
Main Operating 
Corporation: 
 

Number of Species: 
Admission Fees: 
Annual Visitorship: 

216 Neung-dong-ro, Gwangjin-gu, Seoul 

536,088.50 sqm (Current Zoo Space: ~ 43,375sqm) 
Seoul Metropolitan Facilities Management Corporation  

92 Species, 542 Total number of animals 
Free 
12,900,000  

 

History of Seoul Children’s Park Zoo  

 
1929.06.22 
1970.12.04 
1972.06.20 
1972.11.03 
1973.05.05 
1975.11.11 
1977.01.31 
1980.10.31 
1986.01.01 
1986.05.05 
1997.12.24 
1998.12.18 

Gyeongseong Golf Club Opened 
Construction of Children’s Park by President Park Chung-hee  
Land Obtained (Seoul Country Club18 donated 396,600sqm, Private Land Bought 323,890sqm) 
Children’s Park Break Ground 
Children’s Park Opened 
Children’s Center Separated (103,241.59sqm) 
SunHwa Academy Separated (23,135sqm) 
Opening of Subway Line 2 Hwayang Station  19 
Taken over by Public Corporations (536.088sqm) 
Measures were taken to remove entrance fee  
1st Phase of Environment Theme Park started 
1st Phase of Animal Enclosure Improvement Started 

 
2000.03.02 
2000.04.19 
2006.10.14 
2007.11 
2009.05.05 
2014.08.27 

2nd Phase of Animal Enclosure Improvement Started 
2nd Phase of Environment Theme Park started 
Free-of-charge Entrance Started 
Children’s Park reconstruction work started 
Grand Opening (Rebirth after 36 Years) 
Reconstruction of Amusement Park Completed & Reopened 

 

Note: Reprinted from  , by . Retrieved from http://www.childrenpark.or.kr/ 2005 Copyright 
by Seoul Metropolitan Facilities Management Corporation. 

 
 

❚: 2.3.2. Mission and Vision  
Seoul Children’s Park Seoul Children’s Park (Zoo) 

Mission Provision of various themed attractions that caters to children. 
Establishing a new model of Citizen-central park operations 
through sharing and collaboration with various public and 
private organizations.  

Provision of educational and experiential animal 
enclosures that is friendly to children and animals.  

Vision A Park that is owned by Children. A Park that is with the 
Citizens. 

A natural history museum, owned by the animals and 
enjoyed by both the people and animals.  

18 Land obtained from Seoul Country Club was the burial site of Empress Sunmyeong  part of the Yu Reung royal tomb  – Royal tomb 
of King Sunjong  It is since been moved to Namyangju-si, Keumguk-dong  

19 Now known as Konkuk Univ. Station   
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❚: 2.3.3. Strategies 
The following 6 strategies have been put in place to reach the above mission and vision of the overall park and 
the zoo itself. 

1. Displaying of animals in groups in their natural habitats. 
2. Experiential animal enclosure that makes use of the 5-senses 
3. Educational Guides to educate the visitors on viewing manners, and  increase awareness 

of related environmental and animal issues 
4. Creative artificial nursing center and introduction to the wild and zoo  
5. Operation of diverse Education center and programs tailored to the different needs of the 

visitors. 
 

 

2.4 Case Studies 

❚: 2.4.1. Korea Case Studies 
The Zoos selected are not only the zoos that are popular but also geographically nearer to Seoul Children’s 
Park Zoo, in the attempt to understand their different strength and weakness, so that an appropriate plan to 
differentiate Seoul Children’s Park Zoo can be drafted.  
 

Seoul Zoo  

 
<Fig.2.4.1a> Seoul Zoo Map 

Note: Reprinted from  , by . Retrieved from http://grandpark.seoul.go.kr/ 2015 Copyright by SEOUL 
GRANDPARK 

 

Address: 102 Daegongwongwangjang-ro, Gwacheon-si, Gyeonggi-do  

Size: 2,899,173 sqm 
Main Operating Seoul Grand Park  
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Corporation: ( ) 

Number of Species: 339 Species, 2,717 Total number of animals 
Admission Fee: Adult: 5,000 won (Approx. SG$ 6.00)     

Child: 2,000won (Approx. SG$ 2.50) 
Annual Visitorship: 3,500,000  

 

Seoul Zoo is easily accessible from Seoul by the subway, although it is located in Gwacheon; a satellite city a 
little outside of Seoul City. Located within Seoul Grand Park, which also includes a theme park, theme 
gardens – Rose garden and Children’s zoo, Healing Forest, and Camping grounds it is a well-visited tourist 
attraction.  
 

The zoo currently separate its animals mainly by their geographical location or their order, with the exception 
of the insect hall, and nocturnal exhibition hall to exhibit creatures of the night. Other than dangerous 
carnivores like the tigers and lions; which have thick acrylic panels as safety barriers, most of the animals are 
given an open outdoor enclosure with moats and low fence as barriers. 
 

The zoo has and is continuing to contribute to the preservation, education and research of Korea’s native 
species; especially the large mammals like tigers, leopards, and Asiatic black bear. The newly renovated Big 
Cats and Bear exhibition not only strive to display the animals in their natural habitat but is also filled with 
interesting stories and facts about the animals that are educational and fun for the visitors.  
 

Behavior Enrichment elements are incorporated in the zoo in many ways - installation of pools or pits for 
water and mud loving animals, ropes for monkeys and birds, food puzzles, social animals are placed in groups 
or multi-species exhibit, and stimulation of the animals’ visual, olfactory, auditory, tactile, and taste by 
scattering spices, playing of other animals’ sounds and different heights to observe their surroundings. 
 

Although parts of the zoo still maintain the old menagerie style of animal exhibits, the zoo is striving to 
renovate and upgrade all of the exhibits to meet the different needs of the animals, at the meantime, behavior 
enrichment programs are in place to minimize pathological problems in these animals. The zoo has also 
greatly scaled down its collection size and type, providing more space and manpower to increase the quality of 
life for its captive animals. 
 

Everland Zootopia  
Address: 199, Everland-ro, Pogok-eup, Cheoin-gu, Yongin-si, Gyeonggi-do 

 
Size: 94,270 sqm 
Main Operating 
Corporation: 

Samsung C&T Resort & Construction Group 

Number of Species: 199 Species, 2374 Total number of animals 
Admission Fee: Adult: 52,000won (Approx. SG$ 64.00) 

Child: 41,000won (Approx. SG$ 50.50) 
[One-day Ticket to Everland Theme Park] 

Annual Visitorship: 4,500,000 
 

Everland Zootopia is easily accessible from Seoul by public transport, with its own subway station, 2regular 
buses and shuttle bus to ferry its visitors to the site. Located within Everland Resorts, which is well-known for 
its outdoor theme park and nearby Caribbean Bay water park, it is popular among teenagers and young adults 
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who flood the theme park from spring to autumn.  
 

The zoo currently separate its animals mainly by their order, with the exception of the Dark Forest which 
exhibits nocturnal animals. The zoo’s Lost Valley section is a drive-through exhibit, that makes use of a 
convertible amphibian vehicle to offer close encounters with the animals which are roaming freely which the 
exhibit. In the Panda World section, the zoo makes use of technology to educate the visitors through a learn-
thru-play method, such as the use of smartphone application, 360-degree virtual reality camera, games and 
interactive panels.  
 

Zootopia provides its collection with enclosures that are landscaped like their natural habitats, however, as the 
main objective of the park is still entertainment, some of the animals are still being trained to perform tricks or 
offer rides to children. With news like penguins dressing up as Santa20 and the placing of a bear cub within a 
tiger enclosure21, wildlife protection groups often criticize the zoo on its neglect for animal welfare. Despite 
that, the zoo has offered innovative and stimulating public education methods like those mentioned above 
which are not based on the animals’ sacrifice, and which can be used as inspiration for other zoos.  
 

 
<Fig.2.4.1b> Everland Map [Zootopia – Orange portion] 

Note: Reprinted from Everland Guide Map, by Everland Resort. Retrieved from http://www.everland.com/ 2016 Copyright by Samsung C&T 
Corporation 

 

20 World’s leading zoo association accused of overlooking horrific cruelty (24 Mar, 2015) The Guardian News 
21 Cute or Cruel? Penguins made to dress up as Father Christmas and walk through South Korean amusement park in festive parade (18 Dec, 2013) Daily mail UK 
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❚: 2.4.2. Overseas Case Studies 
Zoos selected are representative of their city and well-known for their efforts in creating environments that are 
enjoyable to both animals and humans. The learning points from these zoos can help to lay the foundation for 
the overall improvement of Korean zoos.  
 

Central Park Zoo (New York, United States) 
Location: Central Park, New York, United States 
Size: 30,000sqm 
Main Operating 
Corporation: 

New York City (Wildlife Conservation Society [WCS]) 

Number of Species: 150 species, 2150 Total number of animals 
Admission Fee: Adult: US$ 18 (Approx. SG$24.50) 

Child: US$ 13 (Approx. SG$17.50) 
Annual Visitorship: 400,000 

 

 
<Fig.2.4.2a> Central Park Zoo Map 

Note: Reprinted from Central Park Zoo Map, by Wildlife Conservation Society. Retrieved from https://centralparkzoo.com/ 2016 Copyright by 
Wildlife Conservation Society 

 

Central Park Zoo is located just off Fifth Avenue, in the southeast corner of the park, and is accessible by 
public buses and trains. Located within Central Park, which also includes the nearby Tisch children’s zoo, a 
reservoir, bridle trails, carousel, and restaurants, it is open to the public every day.   
 

The Zoo which began as the Central Park Menagerie, collecting unwanted animals of New Yorkers, has 
renovated itself to an immersive zoo in 1985, after receiving various criticism with regards to the poor 
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condition the animals the enclosed in. The zoo currently separate its animals mainly by their habits, namely 
Polar Circle, Temperate Territory and Tropic Zone.   
 

The Tropic Zone Rainforest, is a 2-storey home to a wide variety of animals, from monkeys and birds to 
reptiles and insects. The less aggressive animals freely roam about the walk-in exhibit, while the more 
aggressive, or shy animals can be observed through peering windows. The Zoo also features a 4D immersion 
theater which shows the popular animated film Ice Age for 10-15minutes each day.   
 

The zoo has taken advantage of its location at the heart of the city to educate the public who can travel to the 
site easily. It currently runs programs ranging from field trips, outreach to professional development seminars 
and tailored programs for visitors from different age range.  
 

Central Park Zoo is known for its efforts in reducing stereotypic behavior of their 2 polar bears – Gus and Ida. 
Plagued with stress and other issues, the polar bears stalk the visitors through their underwater glass and swim 
in figure eights for most of their time during their worse periods. With enrichment programs like redesigning 
their enclosure to mimic their habitat closely, food and other non-food enrichment like ice floats and puzzle 
boxes, it is observed that stereotypic behavior if exhibited less than 10& of the time. This research has shown 
that stereotypic behaviors can be altered or reduced before they become set patterns through conditioning or 
positive changes in the animals’ environment.  
 

ZSL London Zoo (London, United Kingdom) 

 
<Fig.2.4.2b> ZSL London Zoo Map 

Note: Reprinted from ZSL London Zoo Map by ZSL London. Retrieved from https://www.zsl.org/zsl-london-zoo/ 2016 Copyright by The 
Zoological Society of London 

 
Location: Regent’s Park, London, United Kingdom 
Size: 145,687sqm 
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Main Operating 
Corporation: 

London City (Zoological Society of London [ZSL]) 

Number of Species: 712 species, Total number of animals 18,430 
Admission Fee: Adult: £ 25.00 (Approx. SG$ 45.00) 

Child: £ 18.00 (Approx. SG$ 32.50) 
Annual Visitorship: 700,000 

 

ZSL London Zoo is located on the boundary line of Westminster City and Camdem borough, in the northern 
corner of Regent’s Park, and is accessible by public buses and trains. Located within the Regent Park, which is 
one of the royal parks of London and home to Regent’s University London, it is well-known as the world’s 
scientific zoo.  
 

The Zoo was home to many first exhibits, like Reptile house, Aquarium, Insect House and Children’s Zoo. 
The zoo is still challenging the public with ideas as seen in the new walk-through spider exhibit that was 
unveiled in 2015, in their B.U.G.S. exhibition hall.  
 

Once renowned as the zoo with the widest collection of animal, it has since changed its focus to creating 
environments that are suitable for normal animal behavior, after the public criticism of the poor living quarters 
provided for its animals caused it to suffer great loss in the 1980s. An example is the newly opened (2016), 
Land of the Lion, which is an immersive India’s Sasan Gir Forest themed exhibit, covering 2,500sqm.  
 

The zoo also has in-house lodges where guests can stay overnight and observe the animals in the dark, guided 
by the zoo workers. On top of that, sleepover events are held frequently to bring the public closer to the focus 
animals, and keeper for a day or volunteer jobs are available for those who like to gain experience in the field.  
 

The ZSL runs conservation programs worldwide and has seen success in their protection plans for at least 100 
threatened species. Other than donations, the zoo holds environmental campaigns and offer training for the 
aspiring conservationists. The ZSL’s Institute of Zoology ongoing research and higher education programs 
help to provide support to the zoo’s mission.  
 

London Zoo currently uses a wide variety of enrichment equipment, from environmental items like herbs and 
variable enclosure floor substrates to climbing equipment and puzzle feeders. These are designed to suit the 
individual animals so that they are able to exhibit natural behaviors like climbing, foraging, stalking, as they 
do when living in their natural habitat. Operant conditioning is also used as a management tool to train the 
animals to reduce stress during examinations and to encourage natural behaviors.  
 

Bioparc Valencia (Valencia, Spain) 
Location: Valencia, Spain 
Size: 100,000sqm 
Main Operating 
Corporation: 

City Council of Valencia (Rainforest company) 

Number of Species: 84 species, 4000 Total number of animals 
Admission Fee: Adult: € 23.80 (Approx. SG$ 36.00) 

Child: € 18.00 (Approx. SG$ 27.50) 
Annual Visitorship: - 
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<Fig.2.4.2c> Bioparc Valencia Zoo Map 

Note: Reprinted from Bioparc Valencia Zoo Map, by Bioparc. Retrieved from http://www.bioparcvalencia.es/ 2015 Copyright by Bioparc 
 

Bioparc Valencia is located in Valencia’s Turia riverbed, and is easily accessible by public transport, being 
located at the border of the city. The zoo is focused on the different habitats of Africa and has divided its 
exhibitions into 3 main areas: African Savanna, Forest of equatorial Africa and Madagascar, and African 
Wetland.  
 

The zoo, a menagerie in the past, has transformed itself into an immersive zoo with many free-roaming 
animals after moving to its current location in 2008. It has successfully raised awareness to the importance of 
protecting and maintaining the diverse world’s ecosystem through its realistic, recreation of the African 
ecosystems.  
 

The shows that are running in the zoo, showcases the natural behaviors of the animals, for example: how 
ospreys fish, how porcupines defense itself, hierarchy interaction between jackals. With the narrator bringing 
the attention of the visitors to the various “Wow!” factors in the animals natural behavior, it brings across the 
message of respect for the animals, and the need to conserve them and their habitats effortlessly. Like many 
other zoos, it also provides educational programs for the public and free online materials for school outings.  
 

The design team has used native vegetation from Africa widely in the site, complimenting them with local 
replicas and other hardscape elements like rocks and caves to create an immersive environment for both the 
animals and the visitors. Maintenance is done regularly to make sure that the plants adapt well to the 
environment. Enrichment programs which are coordinated by the zookeepers, veterinary team, and biologists 
help to ensure that every individual animal is taken care of.  
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Singapore Zoo (Singapore) 
Location: Mandai, Singapore 
Size: 280,000 sqm 
Main Operating Corporation: Wildlife Reserves Singapore (WRS) 
Number of Species: 315 species, 2,800 animals 
Admission Fee: Adult: SG$ 33 

Children: SG$ 22 
Annual Visitorship: 1,700,000 

 

Singapore zoo is located in the west of Singapore, surrounded by the Upper Seletar Reservoir, and is 
accessible by public buses, and shuttle buses. The zoo divides its exhibits by the animals’ origins or their 
order.  
 

The zoo’s efforts in wildlife conservation is boosted by the Wildlife Healthcare & Research Centre, opened in 
2006, which help to better further their research program, Although the zoo has done away with many of its 

entertainment programs that have animals 
trained to exhibit behaviors that are not 
innate, a couple of these shows still remains. 
The WRS maintains that the animals in the 
shows are trained using operant conditioning 
with positive reinforcements (food), and are 
not forced to perform. 
 

Under the same corporation umbrella of 
WRS is the Night Safari, River Safari, and 
Jurong Birdpark is themed animal parks 
which showcase nocturnal animals, aquatic 
and amphipathic animals, and birds 
respectively. Of which, the Night Safari, 
with open-air enclosures and special dim 
lightings, has successfully created a setting 
for the observation of nocturnal animals in 
their natural habitats. The cover of the night 
sky also contributes to the immersive 
atmosphere for the regularly featured 
cultural performances.  
 

The zoo uses its geographical location to 
create an image of small islands of different 
habitats exhibited within a tropical jungle. 

The immersive zones have enclosures that are landscaped to the natural habitats of the animals, with concealed 
moats or glass as safety barriers. 
 

Spacious enclosures, hiding spaces, and the incorporation of various behavioral enrichment elements, suited 
for their residents are in place to allow the animals to display as many of their natural behaviors as possible. 
Animals which display pathological behaviors are observed and researched on to find solutions to reduce the 
frequency of these activities. 

<Fig.2.4.2d> Singapore Zoo Map 
Note: Reprinted from Singapore Zoo Park Map, by WRS Singapore. Retrieved 

from http://www.zoo.com.sg/ 2015 Copyright by Wildlife Reserves 
Singapore Group 
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Chapter 3 Design Site Analysis 

3.1. Natural Environment Analysis 

❚: 3.1.1. Geographical Location 

 
<Dwg3.1.1> Geographical Location 

 

Seoul Children’s Park Zoo is located at the central portion of the park in Gwangjin-gu, Neung-dong. The site 
has an estimated size of 43,375 sqm of which, zoo enclosures and related structures add up to an area of 
30,075sqm.  
 

The park is easily accessible by public transport and has two stations, Children’s Park Station (Line 7) and 
Achasan Station (Line 5) that is located at the front and back entrance respectively. The site is immediately 
surrounded by housing estates, two universities – Konkuk University and Sejong University, and Children’s 
Center. Also, Mt. Achasan, Han River and Jungnang Stream is within 2.5km radius away.  

LEGEND: 

MOUNTAIN 

RIVER 

PARKS 

SCHOOLS (47) 

PUBLIC FACILITIES 

SUBWAY STATIONS (10) 
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❚: 3.1.2. Topography Analysis 

 
<Dwg3.1.2> Topography Analysis 

 

The site’s topography can be separated into two sections, one lying on the ridges of the mounded area and the 
other half at the foot of the mounds. The highest point is at 40 – 45m, at the current Herbivore exhibition 

corner. The site is within 20 – 45m height above sea level.  
 

Most parts of the site have a gentle slope of 2 – 7%, with the areas at 35m and above having a steeper slope of 
7 – 15%. This angle is still within the comfortable angle for a normal person to walk on, the physically 
challenged, or wheelchair users may require help for the steeper parts of the road. Although the degree of slope 
is not great, the velocity rate of runoff during heavy rain is still able to erode areas where the soil is bare  
 

❚: 3.1.3. Sunlight Analysis  
The sunlight analysis diagram is created by overlapping the sunlight data from 2013 to 2015, every 4 hours on 
the 1st of every month. The diagram is achieved by using the geographical form of the area, without taking into 
consideration the architectural structures, trees or other elements. The higher the amount of shadows appearing 
the higher amount of time the area is shaded.  
 

Most parts of the site are south, southwest, and northwest facing, with the exception of parts of the Ferocious 
Animals section facing north, northeast. However, as the following diagram shows, due to the 
small changes in heights, there are not much difference in the amount of sunlight that is received on the site. 
Other than the area that is at the foot of the mounds, the rest of the site receives an almost equal amount of 
sunlight throughout the day and seasons.  
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<Dwg3.1.3> Sunlight Analysis 

 

❚: 3.1.4. Vegetation Analysis 

 
<Dwg3.1.4> Current Forest Type 
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There are artificial Larix larcina forests at the bottom edge of the current zoo area. Within the zoo compound 
itself, we can see cherry blossoms (Prunus yeodensis ‘Matsum’), Pine trees (Pinus rigida and Pinus 
parviflora), and Sycamore Trees (Platanus occidentalis). However, shrubs are not as widely planted as 
compared to the rest of the park. Patches of compacted soil can also be seen where visitors constantly use for 
picnicking or other leisure activities. 
 

❚: 3.1.5. Soil Analysis 

 
<Dwg3.1.5> Soil Analysis 

 

There is two type of soils at the site: Inceptisols (Daegog Series - DLB) and Altisols (Jisan Series JiB), which 
are fine-loamy, mixed and mesic, with slow permeability. Daegong soils are moderately well drained, while 
Jisan soils are imperfectly drained, and runoff is medium depending on the slope gradient. This raises the 
possibility of ponding in the site, which is starting to surface in areas which are compacted.  
 

❚: 3.1.6. Hydro Analysis 
The hydro analysis also reflects that the areas that are on the ridges are well drained, and the areas that are 
immediately below, have lower permeability, and thus not as well drained. The drainage flow indicates that 
runoff on the site, is directed either into the manmade drainage system or follows the path into the lower 
sections of the site and finally enters the Ecological Pond  This further shows the need for 
filtering of the runoff to ensure that chemicals and other harmful substances do not flow into the pond and 
disturb the ecology system.  
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<Dwg3.1.6> Hydro Analysis 

 

 

3.2. Human Environment Analysis  

❚: 3.2.1. Overall Land Use Plan  
The Seoul Children’s Park placed the zoo enclosures as areas for educational purposes. There is a plaza in 
front of the Tropics Hall  which is currently used as exhibition space for artistic pieces that are 
related to animals. The former camel riding space has also transformed to become an event space after the 
Middle East respiratory syndrome (MERS) virus scare.  
 

From the diagram, we can see that there is a lack of convenient facilities within the zoo’s boundary and green 
spaces. Therefore, the new master plan should scatter convenient facilities throughout the site, while the zoo 
enclosures can be landscaped to make up for the lack of green spaces within the site.  
 

There is also the opportunity to link the zoo with the nearby facilities to make up for the lack of space within 
the zoo boundary. For example, the botanic garden can be used to educate the public on the vegetation that 
originates from the animals’ habitats. The Animal Show House  is not placed within the 
boundary of the zoo as there are plans for it to be transformed to an indoor theaterette. This is in accordance 
with the zoo’s aim to raise its animals’ welfare by completely eliminate the use of them solely for human’s 
entertainment.  
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<Dwg3.2.1> Current Land Use Plan 

 

❚: 3.2.2. Circulation Analysis 

 
<Dwg3.2.2> Circulation Analysis 
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The Zoo is separated into three sections by the two main circulations of the park that runs through it. Due to 
these circulation pathways, the zoo is unable to fence in the animals after hours, from late night park users. 
The entrance to the zoo will only be closed when the park’s main entrances do at 10 pm. This can result in a 
breach of safety for the animals that are kept outdoors or in night houses that are opened to the public, in the 
case of unwanted human disturbances.  
 

The segregation by the circulation is made complicated by fences that separate the different sectors of the zoo, 
and visitors often have to make a detour. This is especially noticeable at the Ferocious Animals  
and Herbivores  area.  
 

A smooth flow of circulation and the arrangement of enclosures in the master plan should take into 
consideration the flaws of the original design to create a zoo that is safe for humans and its residents, and 
easily navigated. 
 

❚: 3.2.3. Zoo Program Analysis 

Program Location 
Target 

Audience 
Availability 

Period 
Fees 
(₩) Contents 

Animal 
Feeding 
(Keepers) 

Elephants 
Small Animals 

All 
Once per day except 
in bad weather/ 
disease 

- 
Feeding of the animals by visitors 
with zookeepers’ demonstration 
and narration. 

Animal 
Feeding 
(Visitors) 

Aquatic Birds 
Ferocious Animals 
Marine Animals 

All 
Once per day except 
in bad weather/ 
disease 

- 
Feeding of the animals by the 
zookeepers with narration. 

Making of 
Illustrated 
Animal Guide 

Animal School 
(Tropical House, 
2nd Floor) 

Primary School 
(10-30 pax) 

Every Saturday of 
September 

15,000 
Introduction to animals of the 
zoo’s collection, observation and 
making of animal guide 

Animal 
Welfare 
Project 

Animal School 
(Tropical House, 
2nd Floor) 

Children with 
Accompanying 
Adults (20pax) 

Every second 
Saturday (March - June, 
September - November) 

10,000 
Introduction to animal welfare, 
observation and making of animal 
behavioral enrichment items   

Family Animal 
Workshop  

Animal School 
(Tropical House, 
2nd Floor) 

Toddler with 
Accompanying 
Adults (20pax) 

Every first Saturday 
(March - June, 
September - November) 

10,000 
Making of handicrafts (Bird’s 
nest, Toys, Scarecrow, Jack-o’-
lanterns,) 

Zookeeper 
Profession 
Presentation 

Animal School 
(Tropical House, 
2nd Floor) 

Primary to High 
School (20-30 pax) 

Monday, Wednesday, 
Friday (September -  
November) 

5,000 
Explanation on the daily routines 
of a zookeeper, making of animal 
behavioral enrichment items  

Animal Love 
Class 

Animal School 
(Tropical House, 
2nd Floor) 

Children age 7 & 
above (20-30 pax) 

Weekdays 5,000 
Proper viewing etiquettes, 
introduction of different animals, 
animal feeding observation 

I am a 
Zookeeper too 

Animal School 
(Tropical House, 
2nd Floor) 

Children aged 8 – 
13 (30 pax) 

Every Saturday 15,000 
Introduction to animal welfare, 
and daily routines of a zookeeper, 
animal feeding observation 

Animals in 
Mythology 

In front of 
Tropical House 

Children aged 6 – 
13 (20-30 pax) 

Tuesday, Thursday, 
Friday (April, May, 
September, October) 

20,000 
(Per 
Group) 

Investigation of the characteristics 
of animals in myths. 

Searching for 
Hope in 
Animal Waste 

In front of 
Tropical House 

Children aged 6 – 
13 (20-30 pax) 

Tuesday, Thursday, 
Friday (April, May, 
September, October) 

20,000 
(Per 
Group) 

Investigation experience of good 
ecological environment through 
the animals’ waste. 

Opened Zoo Zoo All 
Every Saturday 
(April, September) 

- 
Guided Observation Tour of the 
Zoo 

<Tab3.2.3> Seoul Children’s Park Zoo Programs 
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The zoo currently has a range of programs installed focus on children, which mainly focuses on the 
observation of zoo animals and making of related handicrafts. Programs targeted for the general public only 
includes daily animal feeding and guided tours that are held only in April and September.  
 

Although the main target of the park is children, the education target should go beyond that to include other 
age range who can be influential in a child’s life. Proper viewing etiquettes, respect for animal, animal 
welfares, are subjects that children can learn by observing how adults behave in the zoo, and thus proper 
education should be available to all visitors. An increase in manpower is recommended so that there is at least 
one zoo worker or volunteer available at each section to offer simple explanations, and on-site etiquette 
education so that the general public can understand and get accustom to the ethics of animal observation.  
 

The different programs by the zoo can be improvised to suit the needs of the different age range to increase 
public awareness on animal welfare while making the zoo visit more enriching. With its close proximity to 
housing districts, the zoo can have programs that focus on one animal of its collection each week for more in-
depth understanding of each animals’ unique appeal. 
 

❚: 3.2.4. User Survey Analysis 
Zoo user analysis is done based on the survey by Seoul National University Veterinary School team that is 
proposing the redesigning of Seoul Children’s Park Zoo. The survey was done on 29th October 2016 (Saturday) 
with 100 users on the site, of which, 48 are female, 51 male, and 1 decline to state. Respondents from a varied 
age range was interview: 21% aged 10 - 19, 20% aged 20 - 29, 31% aged 30 - 39, 23% aged 40 - 49, 3% aged 
50 - 59, and 2% aged 60 - 69. Most of the respondents (66%) have visited the zoo three times and above.  
 

 
<Fig.3.2.4.a> Comparison table of Visited Exhibit and Favorite / Disliked Exhibit 

Note: Reprinted from   2016, by . Retrieved from   2016 
Copyright by  

 

The respondents felt that the zoo focus in the coming years should be first on ecological exhibit (30%) 
followed by research and conservation (23%) and leisure and entertainment (23%), and lastly education (20%) 
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and others (4%). On general Korean zoo issues, over 90% of the respondents agree that: 
1. The society is responsible for protecting not only humans but also animals’ life and safety.  
2. It is right for the nation to use taxpayers’ money to improve the situation of endangered or rare 

animals.  
3. The country must strive to ensure that a system for the protection and welfare of animals is 

provided.  
 

Ferocious Animal Village and Monkey Village has been visited by more than 90% of the respondents, and are 
the top 2 exhibit that is within the 3 well-liked exhibits by the respondents. However, Ferocious Animal 
Village was also chosen as the most disliked exhibit, followed by Marine Animal House. 

 

The cited reasons for picking their favorite or disliked exhibits can be divided into 3 main categories: 

 
<Fig.3.2.4.b> Reasons for Favorite / Disliked Exhibit 

 

From the results, it can be observed that over 70% of the respondents chose their favorite exhibits according to 
their feelings and preference, but chose their least favorite exhibits due to low standards of animal welfare. It 
can also be deduced that while the opportunity to observe the animals up close is well received, it is important 
to the visitors that the animals are given a space that is suited to their needs. This is also reflected in their 
choice of preferred educational method used in the zoo, where exhibits that mimics animals’ natural habitat 
and allowing close observation of the animals are selected as the best ways of educating the public.  
 

❚: 3.2.5. Zoo Personnel Survey Analysis 
Zoo personnel analysis is done based on the survey by Seoul National University Veterinary School team that 
is proposing the redesigning of Seoul Children’s Park Zoo. The survey was done over a period of 2 weeks 
from 22nd October to 5th November 2016, with 48 respondents, of which, 49% of the respondents are from the 
animal welfare department, 45% from the facilities department, and 6% from the management department of 
the Seoul Children’s Park. 62% of the respondents have worked at the park 5 years or below, 13% have 
worked at the park for 5 - 10years, 17% worked for 10 - 15years, and 8% worked for 20 years and above.  
The respondents have also selected the creation of exhibits that mimics the animals’ natural habitat and 
opportunities for visitors to observe animals (45%) as the most important focal point of the zoo. Followed by 
educational aspects at 35%, provision of leisure and entertainment for citizens at 18%, and research and 
conservation of animals at 3%.  
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Most and Least Popular Animal Exhibit among Visitors 
Zoo Personnel  Visitors 
Most Popular Least Popular  Most Popular Least Popular 
Ferocious Animal Village Wild Birds Village 1 Ferocious Animal Village Ferocious Animal Village 
Monkey Village Aquatic Birds House 2 Monkey Village Marine Animals House 
Tropical Animal House Monkey Village 3 Small Mammals Village Wild Birds Village 

Aquatic Birds House Small Mammals Village Tropical Animal House 4 Tropical Animal House 
Marine Animals House Herbivore Village 5 Herbivore Village Tropical Animal House 
Herbivore Village Deer Village 6 Aquatic Birds House Monkey Village 
Aquatic Birds House Marine Animals House 7 Marine Animals House Herbivore Village 
Deer Village Small Mammals Village 8 Deer Village Deer Village 
Wild Birds Village Ferocious Animal Village 9 Wild Birds Village Small Mammals Village 

<Fig.3.2.5a.> Comparison Table of Visitors’ most and least favorite animal exhibit selected by Zoo Personnel and Visitors 
 

The zoo personnel have chosen similarly to the visitors for the most popular animal exhibit but were not as 
accurate for the least popular exhibits. This could affect the amount of budget, manpower, and programs that 
are planned for each exhibit. It also could result in less effort being put into improving the environment around 
exhibits that are popular among visitors, as they are already well-received.  
 

On enclosure elements that may contribute to the inconvenience of visitors, inactiveness of the animals (32%) 
and psychological inconvenience brought about by the lack of animal welfare (29%) is chosen as the top 2 
reasons. This coincides with the visitors’ survey results, where the above 2 reasons were chosen as the third 
and second reason respectively. This indicates that the personnel of Seoul Children’s Grand Park understand 
the advance in animal welfare is required above the other problems. Other reasons for visitors’ inconvenience 
cited are as follows: Narrow viewing space (20%), Lack of convenient facilities (18%), Lack of explanation 
panels (12%), Inconvenient viewing circulation (9%), Animals hides/ appear far away (7%), and others (5%).  
 

 
<Fig.3.2.5b.> Current Exhibits with the most difficult/ Poor Environment 

Note: Reprinted from   2016, by . Retrieved from   2016 
Copyright by  

 

The problems of exhibits, in general, are ranked as follows: Narrow husbandry area and lack of behavior 
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enrichment facilities (39%), Exhibits that are not natural but caged-like (29%), Drop of hygiene level due to 
structural problems which causes difficulties in cleaning and air circulation, etc. (26%), Lack of convenient 
facilities for keepers (14%), Problems in water system due to worn out pumping pipes, Difficulty in 
management during different seasons (10%), and Insufficient safety facilities (7%). The top two problems can 
be resolved by the proposed design of the enclosures, designed to mimic the animals’ natural habitat with 
added elements that can help the animals to exhibit their natural behaviors and reduce the possibility of 
stereotypic behaviors from happening.  
 

The personnel involved in the zoo have selected the Monkey Village, Ferocious Animal Village, and Tropical 
Animal House respectively as the 3 exhibits that are most difficult or worst environment to work in. These 
exhibits can be placed in the 1st phase of the proposed revamp of the zoo to improve the overall conditions of 
the zoo.  
 

 

3.3. Animal Analysis  

❚: 3.3.1. Animal Enclosure Themes 

 
<Fig.3.3.1.> Location of Animal Sectors 

 

The Zoo is presently divided into 9 sections as follows:  
 Marine Animal House  
 Herbivore Village  
 Deer Village  
 Primate Village  
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 Wild Bird Village  
 Ferocious Animal Village  
 Aquatic Bird House  
 Small Animal Village  
 Tropical Animal House (Animal School)  

 

The zoo is currently using the animals’ class as the main division basis, thus animals that do not share the 
same habitat may be exhibited side by side, with the exception of Tropical Animal House. A change in the 
exhibition method is needed to better facilitate the explanation of animals’ habitat and ecological system. Also, 
an organization of the animals by their origin can help in the creation of an immersive environment that also 
educates on different human cultures.  
 

Some of the sections hold animals that are not related due to lack of space, or the need to replace the original 
animal, which could confuse the visitors. For example, the placement of the donkey in the Deer Village. The 
Marine Animal House is placed at a distance from the other sections and at an obscure corner, which makes 
locating it difficult for first-time visitors. The current space to animal ratio is too low; most of the animals are 
living in spaces that meet just the bare minimum of Aquarium and Zoo Association’s (AZA) enclosure 
standards. 
 

❚: 3.3.2. Animal Enclosure Analysis 
In this section, the detailed analysis of each animal exhibit will be presented.  
 

Marine Animal House  
 General Information 

 Year of Establishment: 2009 
 Size of Exhibit: Total [1,129m2] / Outdoors [482 m2] / Indoors [449 m2] 
 Location and Surroundings of Exhibit: Standalone building, located away from the cluster of 

other exhibits. Next to amphitheater for animal shows, with forest behind it. 
 Animals on Display: Types of Animals [3] / Total Number of Animals [10] 

 

 Display Environment 
Topography Leveled  
Floor & Wall Materials Concrete, Man-made rock formations 
Landscape Materials Not Available 
Facilities for Animals Not Available 

   

 Viewing Environment 
Exhibition Outlook Possibility of creating exhibits that mimic the animals’ environment 
Barrier Elements Standardized glass and transparent reinforced acrylic. Some panels are hazy and 

require cleaning or replacement. 
Circulation & Points of 
Observation 

One way circulation, exhibits first shows animals, part- underwater, part-land, and 
then overlooking from the second level viewing deck. All areas of the exhibits are 
visible from any point of view.  

Convenient Facilities Toilet available nearby 
Others - 

http://cbs.iSkysoft.com/go.php?pid=3152&m=db


 
<Fig.3.3.2a.> General Section of Marine Animal House Enclosure 

 
 Animal Behavioral Needs 
South American Fur Seal  
Habitat Sea, Rocky Coastline, Islands 

Distribution Areas Chile, Peru, Argentina, Uruguay, Brazil 

Foraging / Diet Mainly on anchovies and demersal fish (juveniles). Known to feed on fish, crustaceans, cephalopods, 
gastropods and other marine invertebrates.   

Territorial  Territorial during mating season. Territory often includes intertidal zones, which allows them to cool down in 
water. Males may move seasonally while females stay near the breeding grounds. 

Social Travels and rest in colonies, and hunt alone or in groups at night.  
Number of Animals currently in collection: 5 

Defensive Susceptible to South American sea lions, orcas, and sharks 

Reproductive Polygynous. Reproductive males rivals for territories that averages around 50 sqm, between October and 
December (Timing differs between colonies). Pregnant females give birth and copulation occur about 1 to 2 
weeks later. After which, females will alternate between nursing the pup ashore and foraging at sea. Pups 
may stay with their mother up to 3 years.   

Others Communicates vocally 
 

Spotted Seal  
Habitat Sea, Ice floes 

Distribution Areas North Pacific and East coast of Asia, Common in Bering, Chukchi, Beaufort and Okhotsk Seas and could be 
found in the Sea of Japan and the Yellow Sea.  

Foraging / Diet Feeds mostly on fish, and may feed on mollusks and crustaceans.  

Territorial  Not reported in literature.  

Social Solitary and may gather in small or large crowds on certain time of the year (Preliminary (Juvenile), 
Reproductive, Molting, Recovery) at haul-outs near abundant food sources.  
Number of Animals currently in collection: 4 

Defensive Susceptible to sharks, killer whales, walruses, sea lions, polar bears, brown bears, wolves, several species of 
birds, but not part of their main diet. Predation is avoided by gathering at haul-out areas where they blend in 
with their surroundings and their agility underwater.  

Reproductive Monogamous. Parents remain together until pup weans before copulating again. Breeding seasons is in 
Spring but may start earlier in Asian waters. Pups are weaned within 4 weeks and shed their lanugo before 
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leaving the ice to start foraging for themselves in the water. 
Others Communicates vocally and by sense of smell.  

 

Steller Sea Lion  
Habitat Sea, Rocky Coastline, Sandy beach 

Distribution Areas Russia, Alaska, Canada, United States, Japan, Korea, China  

Foraging / Diet Wide range of fish and cephalopod species, may prey on seal and sea otter pups 

Territorial  Territorial during mating season, and maintain so for about 2 months. Territories include aquatic, semiaquatic 
and terrestrial. Boundaries are defined by rocks or rock features. 

Social Regularly gathers on rookeries and haul-outs. No large migrations, but regional seasonal movements are 
common in response to weather and prey availability.  
Current Number of Animals currently in collection: 1 

Defensive Near the top of marine food chain, only susceptible to killer whales and white sharks.  

Reproductive Polygynous. Females perform elaborate courtship displays. Males aggregate on rookeries and establish and 
defend their territories in May about a week before the females arrive. Pregnant females give birth after 
arriving and copulation occurs about 1 to 2 weeks after. After a week of nursing, females take longer and 
more frequent foraging trips until late summer when they will leave with the pups. Males, however, fast 
throughout the reproduction season. Pups may stay with their mothers up to 4 years.    

Others Communicates vocally, pups are located by a mix of vocal and scents. 
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 Analysis Plan  

 
<Fig.3.3.2b.> Marine Animal House Analysis Plan 
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Herbivore Village  
 General Information 

 Year of Establishment: 2010 
 Size of Exhibit: Total [1,560 m2] / Outdoors [749m2] / Indoors [395m2] 
 Location and Surroundings of Exhibit: Located in between Wild Bird Village and Deer Village, 

with the decked area in front of it. A small hill separates it from the Wild Bird Village and 
Primates Village.   

 Animals on Display: Types of Animals [4] / Total Number of Animals [11] 
 

 Display Environment 
Topography Slight Gradient 

Floor & Wall Materials Soil, Rock-like cladding on the night house walls. 

Landscape Materials Small trees are scattered in the enclosures. Growing of grass is difficult due to small area and grazing 
behavior of the animals.  

Facilities for Animals Food and water bowls are installed 

Others Non-functional waterfall should be removed.  
    

 Viewing Environment 

 
<Fig.3.3.2c.> General Section of Herbivore Village Enclosure 

 

Exhibition Outlook Possibility of creating natural habitat outlook by making use of the hill behind, increasing the space, 
and using grass-like hot wires. 

Barrier Elements Low fences are currently used to prevent animals from escaping. 

Circulation & Points of 
Observation 

Visitors can observe from the main viewing deck and extensions that go into the long enclosures for 
closer observation.  

Convenient Facilities The path is partially shaded by trees, however resting spaces need to be included. Currently, the 
nearest resting space is across the park’s main circulation with no direct access due to the zoo fences. 

 

 Animal Behavioral Needs 
Alpaca  
Habitat High mountain foothills, near wet areas 

Distribution Areas Central to Southern Andes 

Foraging / Diet Mainly on hay and grasses  

Territorial  Alpacas may spit or whine when threatened. Fights may occur between the alpha males of different herds 
during the breeding season. 

Social Live in a social herd of an alpha male, with 5 to 10 females and their young. May live together in herds 
comprising of other species like llamas, goats, and sheep.  Number of Animals: 2 

Defensive No reports on specific predators. May be susceptible to domestic dogs, Andean foxes, Andean condors, 
pumas and other wild cats.  

Reproductive Polygynous. Although the Alpacas can breed all year round, they do so mostly during the rainy season from 
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December to March. Gestation takes about 242 to 345 days and young are weaned within 8 months.   
Others Uses a communal dung pile, where grazing is not done.  

 

Guanaco  
Habitat Arid, mountainous regions, grassland, savanna, shrubland, and forest 

Distribution Areas Fragmented distribution across South America  

Foraging / Diet Mainly on grasses and shrubs, may eat lichens, cacti, and succulent plants when main food sources are low.  

Territorial  Young males compete for dominance after leaving the family group to gain control of a group of females. It 
spits and alerts the herd with a high-pitched call when threatened. The alpha male usually defends the herd by 
running behind them. Most territorial fights occur during breeding seasons. 

Social Live in a social herd of an alpha male, with up to 30 females and their young. Young or non-territorial males 
may wander alone or gather into an all-male group.  Number of Animals: 5 

Defensive Susceptible to cougars, jaguars, and foxes.  

Reproductive Polygynous. Breeding seasons occurs from November to February. Young guanacos are born about a year 
later. Males are chased off from the herd when they are a year old.  

Others Uses a communal dung pile, where grazing is not done. 
 

Mouflon  
Habitat Mountainous areas where both grasslands and desert occurs.  

Distribution Areas Can be found in various Central Asia countries, from Turkey to Pakistan.  

Foraging / Diet Mainly feeds on grasses, may forage for leaves and fruits when the main food source is rare. Mouflons are 
nocturnal animals, which rest in the day under the cover of their habitat’s vegetation.  

Territorial  Territorial only during mating season. Males will compete with each other by crashing their horns together to 
fight for the female and the territory. 

Social Lives in social herds, which size differs depending on the season. Females and their young live in groups, 
while males gather in all-male herds.  Number of Animals: 5 

Defensive Susceptible to wolves, bears, jackals and eagles.  

Reproductive Males need to reach a certain social status which takes 2-4 years after they mature at the age of 4 before they 
are able to mate. Males will meet females individually and compete with each other to gain dominance over 
the female and territory. Gestation takes about 5 months before the females give birth to one to two kids.  

Others Threatened by poaching and livestock competition.  
 

Zebra  
Habitat Grasslands and savanna woodland up to 4,300m above sea-levels.  

Distribution Areas This subspecies of plains zebra and can be found foraging in the Serengeti-mara ecosystem of Africa.  

Foraging / Diet Feeds selectively on grass species like Pennisetum mezianum.  

Territorial  Territorial during mating season. Stallions mark their territory with urine and dung and communicate through 
facial expressions and sounds, such as loud braying or barking, and soft snorting or shuffling. The lead male 
of the group, or stallion, stays at the rear of the harem to defend against predators such as lions or 
hyenas. The alpha male of the harem must fight off challenges from bachelor males. If it loses it will be 
driven away and will usually join a bachelor males group.  

Social Zebras do not form permanent herds but rather loosely associated groups of several hundred families. They 
are social animals, usually living in small groups with one stallion, a few mares, and their offspring, which 
may gather to graze or migrate. Territories held by male zebras are amongst the largest known for 
herbivores.  Number of Animals: 2 

Defensive Susceptible to large predators like lions, hyenas,  

Reproductive Polygynous. Although zebras breed throughout the year, they do so the most during the wet seasons. 
Gestation period takes about a year or more and the young foal is able to feed on grass within a week. Young 
will leave the group voluntarily within 3 years. Males will join bachelor groups until they are able to compete 
for females at 4 years old. Females will be compete for by the males and will join the harem of the winner. 
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 Analysis Plan  

 
<Fig.3.3.2d.> Herbivore Village Analysis Plan  
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   Circulation is partially shaded by trees, resting 
benches can be installed to allow long time 
observation of the animals. 

Deer Village  
 General Information 

 Year of Establishment: 2008 
 Size of Exhibit: Total [825m2] / Outdoors [630m2] / Indoors [0m2] 
 Location and Surroundings of Exhibit: Next to Herbivore Village and opposite Marine Animals 

House. Located in front of a small hill.  
 Animals on Display: Types of Animals [3] / Total Number of Animals [13] 

 

 Display Environment 
Topography Leveled 

Floor & Wall Materials Soil 

Landscape Materials Small trees are scattered in the enclosures. Growing of grass is difficult due to small area and grazing 
behavior of the animals. 

Facilities for Animals Small wooden huts for shelter can be enlarged to accommodate all animals.  

Others Display of Donkey at this section due to lack of space at Herbivore Village.  
 

    
 
 

 Viewing Environment 

 
<Fig.3.3.2e> General Section of Deer Village Enclosure 

 

                                 
 
 
 

Exhibition Outlook Possibility of creating natural habitat outlook by making use of the hill behind, increasing the space, and 
using grass-like hot wires. 

Barrier Elements Low fences are currently used to prevent animals from escaping. 

Backdrop of hills can be made use of to create 
natural habitat outlook 

Wooden huts and small trees provide little 
shade for the animals. 

Food pellets can be bought at the vending 
machine nearby to attract the animals 

closer 
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Circulation & Points 
of Observation 

Visitors can observe from the circulation deck. 

Convenient 
Facilities 

The path is partially shaded by trees, resting spaces can be included to allow long time observation of the 
animals. 

Others Visitors can freely buy food pellets from the vending machines to feed the animals.  
 

 Animal Behavioral Needs 
Formosan Sika Deer  
Habitat Woodlands, mixed forest, scrub, and open land, to elevation up to 300m  
Distribution Areas Taiwan 
Foraging / Diet Grass, and fruits when the main food source is rare. 
Territorial  Territory size varies with the different habitat, a territorial male may hold up to 2 hectares of territory. 

Males mark their territories by the strong musky smell of their urine in a succession of shallow pits or 
‘scrapes’. Rivalry conflicts between males fierce and long are at times and may be lethal. 

Social May forage alone or gather in single-sex groups. Large herds gather only in the autumn and winter 
period. Harems consisting of an alpha male and up to 12 females gather together during the mating 
season from September to October.   
Number of Animals: 7 

Defensive Susceptible to tigers and wolves.  
Reproductive Polygynous. The gestation period is about 210-223 days, and young are born in April and May. Young 

are weaned within a year.  
 

Fallow Deer  
Habitat Mature deciduous and mixed woodland with dense undergrowth, may forage in marshes, meadows, 

and conifer plantations. 
Distribution Areas Western Eurasia  
Foraging / Diet Grass, mast, browse and may include herbs, shrubs, leaves, buds, shoots and bark of trees. 
Territorial  During mating season, males mark their territory by making low-pitched grunts and groans, create pits 

where they may urinate, using their antlers to trash understory vegetation, and creating pits in which 
they may urinate. Males may stop feeding at this time. Subordinate males that are unable to establish 
territories stay around the edges of the herd, and are chased away alpha male only if they enter the 
territory. Males fight violently and frequently during mating season in a ritual involving their antlers, 
although injuries are rare. 

Social Apart from mating seasons, males and females gather in separate single-sex groups. Large herds of 
fallow deer congregate when there is abundance of food in open areas. Adult males are usually 
solitary.  
Number of Animals: 3 

Defensive Susceptible to humans, wolves, cougars, and bears. 
Reproductive Polygynous. Breeding season occurs in October and November. Where males protect their territory 

and a group of females. Rutting behaviors starts from displaying, which includes groaning contests 
and parallel walks, which could further escalate to fights where the males lock antlers and shove each 
other. One calf is produced during June or July usually. The female will hide prior to giving birth and 
rejoin the herd after 3 to 4 weeks. 

Others Active throughout the day, but may be more active at night in areas of high human disturbance. 
 

Other animals in this sector: Donkey   
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Primate Village  
 General Information 

 Year of Establishment: 1999 
 Size of Exhibit: Total [1,552m2] / Outdoors [533m2] / Indoors [350m2] 
 Location and Surroundings of Exhibit: In between open space for exhibitions and Ferocious 

Animal Village. Accessible directly from the main circulation.   
 Animals on Display: Types of Animals [6] / Total Number of Animals [36] 

 

 Display Environment 
Topography Leveled 

Floor & Wall Materials Grass or soil flooring with painted concrete walls. Grass only grow in Southern Pig-tailed Macaque 
enclosure as the other primates have the habit of plucking grass.  

Landscape Materials Small trees are planted in the 3 enclosures facing the main circulation. Big trees are not planted due to 
the high possibility of animals escaping using it. Enclosure facing the Wild Bird Village are too 
compact to fit in landscape items. 

Facilities for Animals Play equipment for primates are placed in every enclosure. 
                         

 Viewing Environment 

 
<Fig.3.3.2f.> General Sections of Primate Village Enclosure 

 

Exhibition Outlook Half of the exhibition is still in the old menagerie style, with the other half, facing the main circulation, 
in an improved design with no cages. Improve of the enclosure design is required. 

Barrier Elements The barrier is made of metal grill with plant buffer for 3 of the enclosures, and the rest are with concrete 
dry moat and fences. Barriers need to be changed to create a more conducive environment. 

Circulation & Points 
of Observation 

Observation can only be done on the circulation pathway. Entire enclosure can be viewed at any angle 
as there are no hiding spaces. 

Convenient Facilities Seating areas available along the circulatory pathway 
 

 Animal Behavioral Needs 
Chimpanzee  
Habitat Tropical rainforest, open woodlands, swamp, and open savannah 

Distribution Areas Africa 

Foraging / Diet Feeds on fruits, leaves, buds and blossoms, and may target weaker primates. 
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Territorial  Troop of chimpanzee can cover up to 400km2 of home range depending on its size. Highly territorial, they 
are recorded to kill other chimpanzees.  

Social Chimpanzees live in large multi-male and multi-female social groups, which are called communities. The 
position and influence of an individual on others within a community dictates a definite social hierarchy. The 
learner hierarchy of chimpanzees allows more than one individual to dominate other lower rank members.  
Number of Animals: 2 

Defensive Almost at the top of the food chain, it is only susceptible to leopards, crocodiles, and huge pythons. 

Reproductive Females usually reproduce every 5 years, but a mother is unlikely to raise more than 3 offspring to full 
maturity during her lifetime, due to a high rate of infant mortality. The gestation period (period of pregnancy) 
is approximately 8 months. Chimpanzees suckle their young for up to five years.  

Others Chimpanzees are active from dawn and during the day but may be active on moonlit nights. 
 

Rhesus Macaque  
Habitat A variety of habitats from arid and forested areas to grasslands. May be found close to human settlements. 

Distribution Areas South, Central, and Southeast Asia 

Foraging / Diet Feeds mainly during the day on fruits but may also eat seeds, roots, buds, bark, and cereals. May feed on 
insects when the main food source is rare.  

Territorial  Travel in groups within their home range. Although male rhesus macaques suffer more injuries during the 
mating season, fight for contact with sexually receptive females has not been observed.  

Social Troops consist of a mix of 20-200 males and females. Males may compose of only 20% of the troop. Males 
and females have separate hierarchies. Females normally stay with the social group. As a rank of a female is 
dependent on her mother’s rank, it is highly stable. Macaques situate themselves based on rank when in a 
group. The "central male subgroup" which contains up to 3 of the most dominant and oldest males, 
surrounded by their females, juveniles, and infants, follow by other groups. The further a subgroup is to the 
central, the less dominant it is. Number of Animals: 2 

Defensive Wary of potential predators, only large carnivores, raptors and snake could prey upon them.  

Reproductive Mating seasons occurs from October to December, and gestation normally coincides with the end of the rainy 
season or when there is an abundance of food. During the breeding season, females enter into courtships with 
one or more males. An individual female will spend longer amounts of time in contact with, grooming, and 
mating with these males. Males and female rhesus macaques are promiscuous breeders, mating multiple 
times with multiple mates. While the majority of parental care is the responsibility of the mother, rhesus 
infants are also handled by close female relatives and protected by adult males. Young are able to explore by 
themselves 5 days after birth.   

Others Active, loud and good swimmers. 
 

Japanese Macaque  
Habitat Inhabits subtropical forests to sub-arctic forests in mountainous areas.  

Distribution Areas Japan 

Foraging / Diet Active during the day, it feeds on a variety of food from plants parts to insects, bark, and soil.  

Territorial  The troops are always on the move but generally stay within a well-defined territory.  

Social Japanese macaques live in matrilineal societies, where females stay in their biological groups for life, while 
males leave when they are sexually immature. Macaque groups tend to comprise of some adults from both 
sexes. In addition, a macaque troop contains several matrilines. These matrilines may result in a whole 
specific group dominating over lower-ranking group members. Temporary all-male groups also exist.  
Number of Animals: 7 

Defensive Susceptible to several species, like feral dogs, raccoon dogs, and mountain hawk eagle. 

Reproductive A paired bond live together for an average of 16 days during the mating season. Females enter into 
consortships with four males, on average a season. The female decides whether mating takes place. 
Dominance also does not equate to successful mating with a female for the males. During mating season, it is 
possible for the males to temporarily join another troop and mate with the females. The young first consume 
their solid food at five to six weeks.  
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Hamadryas Baboon  
Habitat Arid sub desert, steppe, hilly areas, escarpments, alpine meadows, and mountains 

Distribution Areas Southwestern Arabia, mainly Yemen and Saudi Arabia 

Foraging / Diet Feeds on a variety of food including plant parts, insects, reptiles, and small mammals 

Territorial  The infants and juveniles are stopped from interacting with other bands’ infants and juveniles by the 
dominant males. Bands may fight among each other over resources, with adult male leaders as the 
combatants usually. Solitary males move freely within the band and are not harem leaders or followers are 
also found in bands. Males will sometimes raid harems for females, resulting in aggressive fights. 

Social The baboon has a multilevel society; an unusual four-level social system. Most social interaction occurs 
within lesser groups of one-male units or harems lead and guard by the male and up to ten females. Usually, 
a harem will have a younger "follower" male who may be related to the alpha. Two or more harems unite 
constantly to form clans. Within clans, the alpha males of the units are probably close kin and dominance 
hierarchy are age-related. Bands are the next level. Up to four clans can form bands of up to 200 individuals 
which regularly travel and rest as a group. Number of Animals: 8 

Defensive Susceptible to striped hyena, spotted hyena and African leopard 

Reproductive The hamadryas baboon breeds aseasonally like other baboons. The alpha male of a one-male unit mates the 
most, though other males may sometimes sneak in copulations. The alpha male tolerates the juveniles and 
will carry and play with them. 

 

Southern Pig-tailed Macaque  
Habitat Rainforest up to 2000 meters above sea level, swamp, secondary forest, may enter plantations and gardens  

Distribution Areas Found throughout Southeast Asia - Southern half of Malay peninsula, Borneo, Sumatra, Northern India, 
Southern China, Thailand, etc.  

Foraging / Diet Being omnivorous, they feed mostly on fruits, berries, seeds, cereals, fungi, and invertebrates. 

Territorial  Males are socially dominant over females. However, groups of females will band together against a male and 
attack him. Sometimes females will attack lower-ranking males with the help of their relatives because of 
competition for food. There is also aggression between higher-ranking males and lower-ranking males. 
Aggression levels are especially high when solitary males are trying to join a new group. Cover long distance 
while foraging, their home range varies from 0.6 to 8.28km2. No evidence of troops defending their area, 
though they may drive off other monkeys when they are using the area. 

Social They live in large groups and split into smaller groups to forage during the day. Male hierarchy is based on 
strength, and based on heredity among females. Thus, the dominant female’s daughter will immediately rank 
above all other females in the group. The males defend the group and manage its conflict, while the alpha 
female leads the group. Number of Animals: 5 

Defensive The main predator is humans, who hunt kill them for food, medicinal purposes and for research. May be 
susceptible to large felids or snakes. 

Reproductive Polygynandrous. They reach sexual maturity at the age of 3–5 years. Female gestation lasts about 6 months. 
They do not discriminate between adolescents and adult males. Every two years, one infant is born to a 
female. Weaning occurs at 4–5 months. 

Others Enjoy swimming.  
 

Anubis Baboon  
Habitat Savannahs, steppes, and forests 

Distribution Areas Africa 

Foraging / Diet Their diet usually includes a large variety of plants, invertebrates, small mammals, and birds.  

Territorial  Males establish their dominance more forcefully than females. A male leaves his natal group to join another 
group after becoming sexually matured. Adult males fight for access to females are very competitive with 
among themselves. 

Social They live in groups made up of few males, numerous females, and their young of 15 to 150 numbers. 
Depending on its dominance, the baboon is given a rank in the group. As female dominance is hereditary, 
daughters rank similarly as their mothers. Adult females form the social system core. A long-lasting social 
relationship, known as a "friendship" is usually formed between a female with a male in her troop. Females 
and their young gain protection from threats, and the males sometimes babysit for their female friends, while 
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she feeds freely without having to carry or watch the juvenile. Hunting is typically a group activity, 
participated by both males and females. Number of Animals: 14 

Defensive Susceptible to leopards and chimpanzees.  

Reproductive Polygynandrous. Because these animals live in multi-male, multi-female troops, there is the potential for any 
male to mate with any female. This results in fierce competition between males for access to sexually 
receptive females. In general, a male’s ability to consort with a female and exclude other males from access 
to her is related to the male’s ability to compete with other males. There is, therefore, a correlation between 
male dominance rank within the troop and mating success. 
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 Analysis Plan  

 
<Fig.3.3.2g> Primate Village Analysis Plan 
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Wild Bird Village  
 General Information 

 Year of Establishment: 1999 
 Size of Exhibit: Total [542m2] / Outdoors [0m2] / Indoors [542m2] 
 Location and Surroundings of Exhibit: Opposite Ferocious Animals Village. With a small hill 

behind the exhibit. 
 Animals on Display: Types of Animals [11] / Total Number of Animals [30] 

 

 Display Environment 
Topography Leveled 
Floor & Wall Materials Concrete floor covered with soil. Paintings of nature on walls.  
Landscape Materials Only used as plant buffers in front of the exhibit. 
Facilities for Animals Perching stands and nesting boxes are installed. 
Others No night houses for animals to rest when they are not in their best state. 

         

 Viewing Environment 

 
<Fig.3.3.2h> General Sections of Wild Birds Village Enclosure 

 

Exhibition Outlook Old menagerie style, with no aviation space for the animals. 
Barrier Elements Metal grill cages with plant buffers are used. These can be improved by placing 

animals in aviaries.  
Circulation & Points of 
Observation 

Observation can only be done on the circulation pathway. Entire enclosure can be 
viewed at any angle as there are no hiding spaces. 

Convenient Facilities Seating areas available along the circulatory pathway 
 

 Animal Behavioral Needs 
Black Vulture  
Habitat Forest, Open Woodland, Roost close to water 

Distribution Areas US 

Foraging / Diet Scavenger – feeds on carrion, will feed on eggs, newborn animals.  

Territorial  Black Vultures aggressively prevent nonrelatives from joining them at roosts or following them to food 
sources. They attack each other by pecking, biting, wing-pummeling, and foot-grappling. 

Social Stay with mates all year round. Roost in large flocks in the evening, using the communal roost as a meeting 
place where foraging groups can assemble and adults can reconvene with their young. Number of Animals: 1 

Defensive At carcasses, Black Vultures are subordinate to Crested Caracaras as well as (farther south in their range) 
King Vultures and Andean Condors. 

Reproductive Monogamous. Breeding season varies with the latitude, starting as early as January to March. Pairs are 
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formed after a courtship ritual which is executed on the ground: a number of males circle a female with 
wings partially open as they bob their heads and strut. They occasionally perform courtship flights, diving or 
pursuing one another over the chosen nest site. The black vulture lay eggs on the ground in a forested area, 
on a hollow log, or other cavity, rarely more than 3 m above the ground. While it does not use any nesting 
materials normally, the area around the nest may be decorated with shards of glass, bits of brightly colored 
plastic, or items such as bottle caps. Young stays with parents up to 8 months after fledging 

 

Indian Peacock  
Habitat Undergrowth of open forest and woodland, near rivers or streams. May be found in farmland, villag

es and urban areas as their natural habitat are destroyed.  
Distribution Areas India, Sri Lanka, Pakistan, Bhutan, Bangladesh and Nepal 

Foraging / Diet Feeds on seeds, fallen fruits, insects, may eat small rodents, reptiles 

Territorial  Displays highly regular behavior, often roosting and feeding in the same locations for life, hence the 
propensity for captive individuals to remain in the vicinity of a single building or garden 

Social Peafowl forage in musters on the ground - small groups that consist of a cock and 3 to 5 hens. After breeding 
season, the flocks may incline to consist of only females and their young.  Number of Animals: 5 

Defensive Roost in trees at night to prevent predation. Susceptible to Leopards, dholes, tigers, crested hawk-eagle, rock 
eagle-owl 

Reproductive The fan-like spread of the tail coverts and the frequent shaking of them exhibited by the male is a spectacular 
form of courtship display and can be induced by females, other bird species, and humans. Breeds from 
January to March, and as late as September according to their range. During this time, males occupy small, 
adjacent territories known as leks, where they display to prospective mates. The females visit a number of 
these leks, before selecting the most suitable mate, a decision which is based on the length of the train 
feathers and the number of eyespots. Favored males may be surrounded by several dominant females which 
engage in repetitive courtship and mating, possibly as a way of guarding the male from other prospective 
females After mating with an inferior male, females will still attempt to court and mate with the prized male. 
The female lays 4 to 6 eggs in a shallow scrape in the ground, or in a tree if predation is intense, which are 
incubated for 28 to 30 days. After hatching, the chicks are reared for around seven to nine weeks and are 
initially fed food from the mother’s bill, but later taught to forage for grubs and insects. 

 

Eagle Owl  
Habitat Inhabits natural rocky areas with cliffs and ravines, as well as quarries and buildings, patches of woodland or 

scattered trees. It also occurs in open forest, taiga, wooded steppe, semi-desert, and farmland with suitable 
rocky areas 

Distribution Areas Europe, Middle East, Russia and Asia                        

Foraging / Diet Hunting occurs from an open perch or in flight, and the owl may also search rock crevices for roosting birds, 
take both adult and young birds from nests, or even plunge into the water to capture fish. The diet of the 
Eurasian eagle-owl mainly consists of mammals, up to the size of adult hares or even young deer, as well as 
birds up to the size of herons and buzzards, and occasionally amphibians, reptiles, fish and insects 

Territorial  It will generally select obvious topographic features like rocky pinnacles, mountain peaks and stark ridges to 
use as fixed song posts. These are scattered along the eagle-owl’s territory edges and are visited regularly but 
a few minutes only at a time. Vocal activity is almost totally confined to the cold late fall through winter, 
with territorial purpose vocal activity mainly in October through December, and primarily focused on 
courtship and mating purposes from January to February. Heard through great distance, the territorial song is 
a deep resonant ooh-hu with males stressing on the first syllable and females having a more high-pitched and 
somewhat more drawn-out uh-hu. Average territory size: 42.5km2. 

Social Solitary, pair up during courtship. They keep the same partners for life and use special calls to keep track of 
their mate’s location.   Number of Animals: 2 

Defensive Low risk of predation once in adulthood.  
Reproductive Monogamous, Bigamy. The Eurasian eagle-owl usually begins breeding from late winter. The 

nest is located on a sheltered cliff ledge, in a cave or crevice, in the old nest of another large bird 
species, or occasionally in a tree hole or on the ground 

 

http://cbs.iSkysoft.com/go.php?pid=3152&m=db


Silver Pheasant  
Habitat Forest edge, Mountains 

Distribution Areas Southeast Asia, China 

Foraging / Diet Seeds, fruits, root and insects. 

Territorial  The male defends territory by giving loud whistles, wing-whirring.  

Social Number of Animals: 3 

Defensive Susceptible to fox, hawks, owls, weasels, skunk, opossum, snake, raccoons, minks.  

Reproductive Polygamous. During courtship, Males perform displays called wing-whirring, by standing on the ground 
while performing fast wing beats, to produce vibrations and whirring noises. During the courtship displays, 
the head’s ornaments are very bright in color, whereas outside the breeding season, they are duller and 
reduced. 

 

Other animals in this sector: Fantail Pigeon, Golden Pheasant, Swinhoe’s Pheasant, White Pheasant, 
White-crested Black Polish, Yellow Golden Pheasant  
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 Analysis Plan  

 
<Fig.3.3.2i> Wild Bird Village Analysis Plan 
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Ferocious Animal Village  
 General Information 

 Year of Establishment: 2010 
 Size of Exhibit: Total [4,247m2] / Outdoors [1,942m2] / Indoors [1,100m2] 
 Location and Surroundings of Exhibit: Opposite Wild Birds Village, near the entrance gate from 

Achasan Station. 
 Animals on Display: Types of Animals [12] / Total Number of Animals [29] 

 

 Display Environment 
Topography Slight gradient / Leveled 

Floor & Wall Materials Soil/grass floor with rock cladding on night house walls. 

Landscape Materials Small trees and boulders are placed in the enclosures. Some are replaced with artificial plants as the 
animals eats the plantings. 

Facilities for Animals Perching stands for cats and metal toys for bears installed. Misters are also installed to cool down the 
enclosures during summer. 

Others Pools for the tigers and other elements can be installed to enrich the specific animals. More shaded 
areas are also required. 

         

 Viewing Environment 

  

<Fig.3.3.2j> General Sections of Ferocious Animals Village Enclosure 
 

Exhibition Outlook Standardized outlook should be changed to better display the animals in their natural habitat.  

Barrier Elements Standardized reinforced acrylic surrounds the enclosures, with no hiding space for animals. 
Ventilation holes or barriers which allow better air circulation can be used in certain panels to create 
interest in viewing. 

Circulation & Points of 
Observation 

Viewing is done mainly on the circulatory pathway, with the second level observatory deck for the 
big cats.  

Convenient Facilities Seats are few and limited. Sheltered resting areas can be increased.  

Others Models of animals for photography and interactive educational panels installed. 
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 Animal Behavioral Needs 
Asian Elephant  
Habitat Grasslands, dry thorn forests, tropical to semi-evergreen forests, and moist to dry deciduous forests. May 

reside in secondary forests and scrublands. 
Distribution Areas Southeast Asia 

Foraging / Diet Feed on legume, palm sedge and grass. Cultivated crops are also fed on.   

Territorial  Annually, bulls go through a phenomenon known as "musth" between the age of 10 and 20 years. This is the 
period when they become extremely aggressive, as their testosterone level rises up to 100 times greater than 
other periods. 

Social Adult females and calves might move about together as groups, however, adult males leave their mothers 
upon reaching adolescence. Males may form temporary 'bachelor groups' or be solitary. 
Number of Animals: 2 

Defensive Susceptible to tigers only.  

Reproductive Bulls will fight to get contact with estrous females, however, severe fights are extremely rare. Bulls sexually 
mature around the age of 12–15. The female gives birth to one calf, occasionally twins after a gestation 
period of 18–22 months. By the 19th month, the calf is fully developed but remains in the womb to grow till 
it can touch its mother to feed. The calf weighs around 100 kg at birth and is suckled for up to three years. 
Females typically do not mate until the calf is weaned, causing a 4 to 5-year birth interval. Females remain 
with the herd, while mature bulls are chased away.  

 

Asiatic Black Bear  
Habitat Usually inhabit deserts, deciduous forests, mixed forests, and thorn brush forests. 

Distribution Areas The Himalayas, East Asian countries 

Foraging / Diet They are omnivorous, and feed on insects, invertebrates, eggs, garbage, various plants and plant parts, and 
honey. Their home range is roughly at 1.3km2. 

Territorial  Females tend to be more territorial than males and defend their land when approached by a trespasser. Black 
bears mark their territory through urinating, defecating, and by scratching, rubbing, and biting trees. 

Social They can live in family groups containing two adults and two consecutive litters of young and will stroll in a 
procession of eldest to youngest. Number of Animals: 4 

Defensive Susceptible to tigers, brown bears, leopards, lynx, wolves, and dholes. 

Reproductive Mating season occurs from June to August. At the age of 3, sows normally have their first litter. Sows 
typically give birth in hollow trees or caves after a pregnancy period of 200–240 days in winter or early 
spring. Weighing 13 ounces at birth, cubs will begin walking on the fourth day, and three days later, open 
their eyes. 

Others Although they usually forage in the day, they may turn nocturnal when residing near human habitations. 
Most bears do not hibernate over much of their range. They may overwinter in colder, northern ranges, 
though some will merely move to lower elevations. Nearly all pregnant sows hibernate. 

 

Bengal Tiger  
Habitat Inhabit tropical moist to dry forests, tropical and subtropical moist deciduous forests, subtropical and 

temperate upland forests, mangroves, and alluvial grasslands.  
Distribution Areas Indian subcontinent 

Foraging / Diet They prefer pursuing large ungulates such as chital, gaur, sambar, and sometimes barasingha, water buffalo, 
serow, nilgai, and takin. Amid the medium-sized prey species they often kill wild boar, and seldom muntjac, 
hog deer, and gray langur. Small prey like hares, porcupines, and peafowl form a negligible part of their diet. 
May prey on domestic livestock. 

Territorial  Resident adults of both sexes establish and preserve home ranges, and usually confine their movements to a 
fixed area, within which they gratify their needs. In addition to providing an adequate food supply, water and 
shelter, and a degree of seclusion, the site must be able for the resident to continue contact with other tigers, 
particularly those of the opposite gender. Those sharing the same area are conscious of one another’s 
movements and activities. 

Social The tiger’s basic social unit is a mother and her offspring. Adult animals congregate simply on a transitory 
and impromptu basis when special conditions permit, like the abundance of food. Else they lead solitary 
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lives, hunting independently for the isolated forest and tall grassland animals. Number of Animals: 3 
Defensive At the top of the food chain. The main threat from human who poach and hunt them for their skin and 

medicinal purposes. 
Reproductive Most young are born in December and April. At 4–5 years of age, males reach maturity and females at 3–4 

years. A Bengal is receptive for 3–6 days when it comes into heat at intermissions of about 3–9 weeks. After 
a pregnancy period of 104–106 days, up to 4 cubs are born in a sheltered area situated in thick bush, tall 
grass, or in caves. Milk teeth begin to erupt at around 2–3 weeks after birth and are gradually replaced from 
8.5 weeks of age onwards by permanent dentition. They start to eat small amounts of solid food after 
suckling for 3–6 months. They follow their mother on hunting expeditions and begin to participate in hunting 
at 5–6 months of age. They gradually start to detach from the family group at the age of 2–3 years and 
become transient — finding a place, where they can establish their territory. 

 

Eurasian Lynx  
Habitat Dense forests, rocky areas 

Distribution Areas Europe, parts of the Middle East and Asia 

Foraging / Diet The Eurasian lynx eats a wide range of prey but tends to focus on roe deer whenever they are available. In 
their absence, other ungulates, including red deer, are typically favored, and various other small mammals are 
also often in the diet. 

Territorial  Males and females overlap territories and carry out some form of communication through scent marks left 
around their borders. Territories vary hugely depending on the density of prey species, some territories are 
just 20km2, and some are over 400km 2. 

Social As with most cats they are solitary except for breeding season.  Number of Animals: 2 

Defensive Susceptible to wolves and wolverine. Occasionally preyed on by Siberian Tigers. 

Reproductive The breeding season focuses on February/March when females come into estrous for about a week, this is 
typical of cold weather cats which have their young just in time for spring/summer so they can grow strong 
before winter. Pregnant females find a secluded den and line it with feathers, fur, and grasses for warmth and 
comfort, usually having 2-3 kittens after a 2 month gestation period. Kittens are born blind and helpless, but 
by 6 weeks are eating solid food and ready to leave the den. They are fully weaned by 6 months and become 
independent around 10 months, usually breeding for the first time at 2-3 years of age. 

Others Typically crepuscular, lynx is active at dawn and dusk often sleeping out day and night in dense thickets and 
other safe hiding places.  

 

Leopard  
Habitat Lives primarily in savanna and rainforest, but may thrive in grasslands, woodlands, and riverine forests.  

Distribution Areas Africa, eastern and southern Asia 

Foraging / Diet Feed on a broad variety of prey, mainly deer, antelopes, and rodents. Mothers primarily target smaller prey. 

Territorial  Aggressive encounters are rare, usually limited to protecting their territories from intruders. Males occupy 
territories that regularly overlap with a few female territories, perhaps as a strategy to improve access to 
females. 

Social The leopard is solitary and territorial, individuals associate visibly only in the mating season, although 
mothers may interact with their young even after weaning. Number of Animals: 2 

Defensive Susceptible to large baboon troops, tigers, lions, spotted hyenas, striped hyenas, bears and wild dogs. 

Reproductive Depending on the region, they may mate throughout the year. The estrous cycle continues for about 46 days, 
with the female is in heat for 6–7 days. Pregnancy lasts for 90 to 105 days. Females give birth in a crevice 
among boulders, cave, hollow tree, or thicket by making a den. Young are typically born in a litter of 2–4 
cubs. The young begin to follow the mother on hunts, at about 3 months. The young can most likely fend for 
themselves at one year of age but remain with their mother for 18–24 months. 

Others Tend to be nocturnal but may hunt in the day when their prey are active.  
 
 

Red Fox  
Habitat Can be found in a wide range of environment from sub-tropical regions to icy tundra, sea cliffs, sand dunes, 

salt marshes, peat bogs, high mountains, woodland and particularly abundant in urban areas. 
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Distribution Areas Present across the whole Northern Hemisphere from the North Africa to Arctic Circle, North America, and 
Eurasia 

Foraging / Diet Primarily eats small rodents, although it may also prey on invertebrates, rabbits, reptiles, game birds, and 
young ungulates. Fruit and vegetable matter is also eaten sometimes. 

Territorial  Foxes are generally solitary hunters, foraging alone in the summer, however, they very occasionally group 
together in a pack. Several dens are utilized within territories ranging from 12 to 50km2. Dens may be newly 
dug out or claimed from previous residents such as marmots. A large main den is for winter living, birth and 
raising of young, whereas smaller dens are dispersed all over the territory for emergency and food stowing 
purposes. A series of tunnels regularly connects them with the main den. A fox may require only 1km2 of 
land marked by recognition markers that are special smells from a scent gland situated just above their tail. 

Social Red foxes are typically in pairs or small groups containing families, like a male with several females with 
kinship ties, or a mated pair and their young. The young remain with their parents to help in caring for new 
kits. Number of Animals: 3 

Defensive Susceptible to other foxes, especially gray foxes, wolves, leopards, caracals, cougars, and Eurasian lynx. 

Reproductive The mating season is from December to February. The Foxes primarily form monogamous pairs each winter. 
The pair stays together to act as parents to the newborn kits after a gestation period of between 51 and 53 
days. The female fox stays with them in a den called the ‘earth’ for two weeks and is fed by the male fox. 
The kit's eyes are open by 2 weeks and by the 5th week would have taken their first investigative steps out of 
the den, and fully weaned by 10 weeks. They remain with their mother until Autumn when they disperse at 
approximately 8 – 10 months old to find territories and mates of their own. The Red Fox reaches sexual 
maturity by 10 months of age and may live for 12 – 18 years in urban areas but will usually only live 3 years 
in the wild. 

 

Serval  
Habitat Savannahs and grasslands 

Distribution Areas Southeastern and northern Africa 

Foraging / Diet Prey on rodents, insects, small birds, frogs, reptiles, and sometimes consume grasses. Larger preys like hares 
and young antelopes may be hunted.  

Territorial  Male servals are extremely territorial. They patrol their territories frequently, marking their borders. 
Territories can be anywhere from 40 to 72km. Males' territories can be up to twice as big as a female's, and 
may even cover part of it. If a male serval confronts another male in its territory, they stare each other in the 
face until one provokes the other to attack, sometimes leading to a catfight. 

Social Solitary with minimal social interaction, except during the mating season, when couples of opposite sexes 
may remain together. 
Number of Animals: 3 

Defensive Susceptible to hyenas and wild dogs. 

Reproductive Mating usually occurs once or twice a year in an area, and happens at different times of the year in different 
parts. After a gestational period of two to three months, a litter of one to four is born. Weaning occurs at one 
month, and kittens begin hunting on their own at six months. The juveniles leave their mother at 12 months. 

 

Other animals in this sector: Blacked back Jackal  Jaguar  Puma  
Spotted Hyena  Lion   

http://cbs.iSkysoft.com/go.php?pid=3152&m=db


 Analysis Plan  

 
<Fig.3.3.2k> Ferocious Animals Village Analysis Plan  
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Aquatic Bird House  
 General Information 

 Year of Establishment: 2006 
 Size of Exhibit: Total [1,229m2] / Outdoors [850 m2] / Indoors [50m2] 
 Location and Surroundings of Exhibit: Located beside Tropical Animal House 
 Animals on Display: Types of Animals [13] / Total Number of Animals [57] 

 

 Display Environment 
Topography Leveled 
Floor & Wall Materials Concrete, Rock cladding for mixed species enclosure 
Landscape Materials Not Available 
Facilities for Animals Pool and nesting boxes 
Others - 

 

 Viewing Environment 

 
<Fig.3.3.2l> General Sections of Aquatic Bird House Enclosure 

 

Exhibition Outlook The possibility of creating natural outlook with more landscape items and plants.  

Barrier Elements Reinforced acrylic panels 

Circulation & Points of 
Observation 

Visitors can observe from the main circulation and also on the 2nd level observatory deck.  

Convenient Facilities The main circulation is sheltered, and observatory deck is covered with trellis. Ramps are installed 
for easy access.  

Others Sign for the stairs to the 2nd level deck is not well placed, thus not many visitors know how to 
access it.  
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 Animal Behavioral Needs 
Red-Crowned Crane  
Habitat Wetlands, Riverside, Freshwater marshes, can also be seen on pasturelands, coastal salt marshes, rice paddies 

and cultivated fields. 
Distribution Areas Japan, China, Korea Peninsula 

Foraging / Diet Feeds on insects, aquatic invertebrates, fish, amphibians, and rodents, as well as reeds, grasses, heath berries, 
corn and waste grain.  

Territorial  Even while not nesting, they tend to be hostile towards conspecifics and maintain at least a distance of 2 to 3 
m to keep out of pecking range of others while roosting at night during winter. In situations where a crane 
violates these borders, they may be violently attacked. Pairs are territorial during the breeding season. 
Nesting territories range from 1 to 7 km and are often the same year after year. 

Social During winter, they forage alone or together in pairs or family groups, although all roosting is in large groups 
of up to 80 individuals with unrelated cranes. Pairs begin to spend more time together by the early spring, 
with non-breeding birds and juveniles scattering separately.  Number of Animals: 2 

Defensive Susceptible to corvids, buzzards, eagles, gray wolves, red fox, badgers, raccoon dogs, lynxes and domestic 
dogs. Predators are attacked instantly, with the parent cranes making an effort to jab them in the flanks till the 
predator leaves the area, occasionally killing smaller enemies like foxes 

Reproductive All mating and egg-laying are mainly restricted from April to early May. A pair will duet in many situations, 
which helps to establish formation and upkeep of the pair bond, also advertise their territory and agonistic 
signaling. Most nesting territories are by flat terrain, with access to tall grasses and wetland habitat. Females 
select the nest sites and both build the nest together, normally in a small clearing created, either in shallow 
water on the wet ground. Occasionally, nests are built on frozen water as frosty weather may continue well 
into nesting season. In approximately a week, the nest is built containing two eggs mostly. About 95 days 
after hatching, at early fall, the young are fledged and by migration time, assured fliers. Crane young remain 
with their parents, although they can fly well, for around 9 months. 

 

Mandarin Duck  
Habitat Forest edge of rivers and lakes, may be found in marshes, flooded fields, and open rivers. While it favors 

freshwater, it is also seen wintering in estuaries and coastal lagoons. 
Distribution Areas Russia, Japan, China, Korea peninsula 

Foraging / Diet Feeds on dragonflies, worms, grasshoppers, small fish, frogs, mollusks, small snakes, invertebrates, grains, 
acorns and seeds of wild grapes. 

Territorial  Territorial during the breeding season. 

Social Generally stay in breeding pairs and form small flocks in winter. Number of Animals: 31 

Defensive Susceptible to Mink, otters, grass snakes, raccoon dogs, Eurasian eagle owls, and polecats. 

Reproductive They breed in densely wooded areas near marshes, ponds or shallow lakes. Nesting in trees cavities close to 
water during spring, where the females lay their eggs after mating in April or May. A clutch of nine to twelve 
eggs is laid. The male does not hatch the eggs, though he may defend the brooding female and leaves before 
they hatch. Soon after the ducklings hatch, the female flies to the ground and persuades the ducklings to jump 
from the nest. After which the ducklings will follow her to a nearby water body. 

Others Agile in trees. 
 

Grey Heron  
Habitat Inhabits around lakes, rivers, marshes, sea coast and ponds. Water body with shallow, shelving margin in 

which it can wade is preferred.  
Distribution Areas Temperate Europe and Asia, and parts of Africa 

Foraging / Diet Feeds on fish, aquatic amphibians, small mammals and insects 

Territorial  Herons feeding alone defends their feeding territories. The defense may be vigorous, and killing of intruders 
is known. Sites may be near to the colony site or as many as 38 km away. When available feeding areas are 
poor and/or more distant from the colony, adults use two or three feeding areas and are no longer territorial.  

Social Nest solitarily, in small groups or large colonies.  Number of Animals: 5 

Defensive At top of food chain, and susceptible to only parasitic worms, and avian diseases, and few animals before 
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adulthood.  
Reproductive Building their nests high up in trees, the birds typically breed in "heronries" colonially in spring. The same 

nest which started as a small platform of sticks but enlarges into a bulky nest as more nesting materials are 
added in subsequent years is used each year until blown down. Courtship includes the male calling from the 
selected nesting site. On the female’s arrival, both birds partake in a stretching ceremony, where each bird 
extends its neck straight up before bringing it rearward and downwards with the bill remaining upright, 
simultaneously flexing its legs, and then returning to its normal stance. The snapping ceremony is another 
behavior where the neck is protracted forward, the head is dropped to the feet level and the jaws are snapped 
together vigorously. This may be repeated twenty to forty times. A clutch of mainly three to five bluish-green 
eggs is laid. For about 25 days, both birds hatch the eggs and then feed the chicks which fledge in seven or 
eight weeks together. Many chicks do not survive their first winter, however, if they do, they can be expected 
to live for about five years. 

 

Great Egret  
Habitat Live in freshwater, brackish, and marine wetlands. During the breeding season, they live in colonies in trees 

or shrubs with other water birds, 
Distribution Areas Can be found in most of the tropical and warmer temperate regions of Asia, Africa, the Americas, and 

southern Europe.  
Foraging / Diet The Great Egret eats mainly small fish but also eats amphibians, reptiles, birds, small mammals and 

invertebrates 
Territorial  Nestlings compete fiercely with each other, and dominant chicks sometimes end up stabbing the youngest 

siblings to death. 
Social Hunt alone or in groups.  Number of Animals: 2 

Defensive Susceptible to raccoons, crows, and vultures. 

Reproductive Form monogamous pairs each breeding season, though it’s not known whether the pair bond lasts through 
multiple years. Early in the breeding season adults grow long plumes on their backs, which they raise in 
courtship displays. Males perform most of the displays, which can involve preening the wings, ducking the 
head, holding and shaking twigs in the bill, and stretching the neck. 

 

Other animals in this sector: Black Crowned Night Heron, Black Swan, Canada Goose, Crowned Crane, 
Great White Pelican, Jackass Penguin, Western White Stork, Whooper Swan 
 

Small Animal Village  
 General Information 

 Year of Establishment: 2009 
 Size of Exhibit: Total [2,074m2] / Outdoors [750m2] / Indoors [45m2] 
 Location and Surroundings of Exhibit: Situated in between the Botanical Garden and Tropical 

Animal House 
 Animals on Display: Types of Animals [9] / Total Number of Animals [46] 

 

 Display Environment 
Topography Leveled 

Floor & Wall Materials Soil, Sand 

Landscape Materials Small trees are planted sparingly in enclosures 

Facilities for Animals Boxes as shelter from weather elements 

Others Enrichment elements like balls are given from time to time 
 

 Viewing Environment 
Exhibition Outlook Enclosures can be made to resemble more of animals’ natural habitat with more spaces given 

Barrier Elements Acrylic panel and wooden fence 

Circulation & Points of Observation of animals can only be done on the main circulation 
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Observation 
Convenient Facilities Seats with street trees to give shelter are provided 

Others Ethnic culture exhibition is on display at the entrance of the Small Mammal Village 
 

 
<Fig.3.3.2m> General Sections of Small Animal Village Enclosure 

 

 Animal Behavioral Needs 
Asian Small-clawed Otter  
Habitat Can be found in, and around, rivers, creeks, estuaries, hill streams, marshes, coastal wetlands, mangroves and 

rice fields, often close to human activity. It prefers areas of shallow water, where there is both abundant food 
and sufficient vegetation 

Distribution Areas East to South Asia  

Foraging / Diet Feeds on crabs, other crustaceans, mollusks, and fish, may feed on frogs, small mammals, snakes, and 
insects. 

Territorial  They mark their territories with urine, droppings, and secretions from their anal glands. 

Social Lives in loose family groups of up to 12 individuals, with an adult monogamous pair. Number of Animals: 3 

Defensive Susceptible to aquatic predators such as snakes and crocodiles. 

Reproductive Both parents contributing to the raising of their offspring. The female gives birth to up to two litters each 
year, each containing up to seven young but often just containing one or two. The young are born after a 
gestation period of 60 to 64 days, into a nest of grass that the female has built two weeks prior. The young 
otters do not open their eyes until 40 days old. At seven to nine weeks of age, they take their first swim and, 
shortly after, they eat solid food 

 

Meerket  
Habitat Desert  

Distribution Areas Can be found in the Kalahari Desert in Botswana, southwestern Angola, South Africa, and in the Namib 
Desert in Namibia. 

Foraging / Diet Diet mostly consists of insects, may also eat fruit, birds, eggs, lizards, small rodents, and poisonous scorpions 

Territorial  The size of their land depends on the size of their pack and the quality of local food and water foraging. 
They're transient by nature and move when their food supply becomes depleted or they're forced out by a 
stronger gang. The group's dominant male, the alpha male, marks the group's territory to protect the boundary 
from rivals and predators. 

Social Lives in groups called mobs or gangs, led by an alpha pair, with the dominant being the female. Most of the 
members are either siblings or offspring of the alpha pair. Sentry duty is rotated among adults.    
Number of Animals: 8 

Defensive Susceptible to hawks, eagles, snakes, and jackals. When a predator is spotted, the sentry lets out a distinctive 
bark. At the sound of the warning bark, everyone sprints to the closest tunnel entrance. The guard is the first 
to appear from the burrow to check if the predator is gone. Because survival of the pups is important in 
sustaining their social unit, they are known to risk their lives to protect the young. 

Reproductive Monogamous. There is no precopulatory display, males may fight with the female till she submits to him and 
mating commences. Pregnancy lasts approximately 11 weeks and young are born in the underground burrow 
and are undeveloped. The alpha couple and subordinate pairs will give birth to two to four pups a year. Other 
members will babysit the pups, feeding them milk. Elder meerkats are the educators. Meerkats rely more on 
mentoring than instinct when it comes to learning foraging and danger detection. Pups are weaned and 
become integrated into the group by the time they're a month old. But for their first three months, they don't 

http://cbs.iSkysoft.com/go.php?pid=3152&m=db


yet know how to handle prey and find food so their babysitters continue to feed them. 
 

Fennec Fox  
Habitat Desert, dens are dug in the sand, either in places sheltered by plants or open areas with stable sand dunes as 

their ideal habitat. 
Distribution Areas North Africa and Asia 

Foraging / Diet Forage for plants but also feed on rodents, eggs, reptiles, and insects. 

Territorial  Males mark their territory with urine and come to be aggressive competitors during mating season arrives 
each year. 

Social Foxes dwell in small communities of up to 10 individuals, consisting of the parents and their young.  
Number of Animals: 7 

Defensive Susceptible to eagle owl, caracals, jackals, striped hyenas, and the saluki.  

Reproductive Monogamous. Fennec foxes mate in January and February and females give birth in March and April. 
Usually, a litter of two to five cubs is born every year, after a gestation period of around 50 days. The male 
provides food and defends the burrow (which can be up to ten meters in length) until the cubs are four weeks 
old. They are weaned at 61 to 70 days and reach adult size and sexual maturity after only 9 to 11 months.  

Others Nocturnal  
 

African Spurred Tortoise  
Habitat Desert fringes to dry savannah. Transitional zone-Sahel that features short shrubs, grasses and dwarfed trees.  

Distribution Areas Africa 

Foraging / Diet Forages for succulent plants and annual grasses, also consume small branches, tree bark, animal feces and 
carrion when there is a lack of food.  

Territorial  From the moment they hatch, African spurred tortoises are very aggressive towards one another, and 
especially so at breeding times. Males, in particular, can commonly be seen ramming into each other and 
attempting to flip one another over. 

Social Solitary or small herds of dominant male with 2-4 females.  Number of Animals: 2 

Defensive Susceptible to opossum and raccoons.  

Reproductive Mating can take place at any time from June through to March but reportedly occurs most frequently after the 
rainy season from September to November. Four or five nests may be dug before the female decides upon 
the one in which to lay her clutch of 15 to 30 eggs. Once deposited, these eggs incubate underground in the 
covered nest for approximately eight months.  

Others Most activity occurs during the rainy season (July to October), primarily at dawn and dusk. Digs extensive 
burrows during the monsoon season, in preparation for the extreme heat. 

 

Crested Porcupine  
Habitat Hilly, rocky areas, forests, shrublands, and croplands. 

Distribution Areas Sub-Saharan Africa, North Africa, and Italy. 

Foraging / Diet Feeds on tubers, bark, bulbs, fallen fruit and cultivated root crops. 

Territorial  Use scent marking, from glands near the anus to mark out territories and feeding sites. 

Social Nocturnal and forage alone at night. They live in small family groups made up of an adult pair and their 
young, both infants and juveniles. Elaborate burrows are dug to house this family group. 
Number of Animals: 4 

Defensive Susceptible to lions, leopards, large birds of prey and hyenas. When confronted, it raises the 12- to 13-inch 
quills along its head and back into a crest so its body appears larger and more threatening. If this strategy 
doesn't chase off the predator, the porcupine stamps its feet, clicks its teeth, and rattles its hollow-tipped tail 
quills. If this fails, it runs backward and rams the attacker with the short, thick quills on its backside. 

Reproductive Monogamous. Females usually have one litter per year after a pregnancy lasting about 112 days. One to 4 
offspring, called "porcupettes," are born in a separate grass-lined birth chamber within the burrow system. 
The porcupettes are born with open eyes and developed teeth, though the quills on their backs are soft. They 
leave the den about a week later, just as their quills begin to harden. 

 

Other animals in this sector: Blacked tailed Prairie Dog, Wallaby, Mini Horse, Saanen Goat 
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 Analysis Plan  

 
<Fig.3.3.2n> Small Mammals Village Analysis Plan 
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Tropical Animal House (Animal School)  
 General Information 

 Year of Establishment: 1999 
 Size of Exhibit: Total [650m2] / Outdoors [10m2] / Indoors [400m2] 
 Location and Surroundings of Exhibit: Situated between Small Mammal Village and Aquatic 

Birds Village 
 Animals on Display: Types of Animals [32] / Total Number of Animals [159] 

 

 Display Environment 
Topography Leveled 
Floor & Wall Materials Concrete  
Landscape Materials Minimal to none in enclosures 
Facilities for Animals Enrichment elements like ropes and stands are placed 
Others Temperature and humidity of the Tropical Animal House are controlled.  

 

 Viewing Environment 

 
<Fig.3.3.2o> General Sections of Tropical Animal House Enclosure 

 

Exhibition Outlook Lack of plants and sunlight makes the recreation of the animals’ tropical habitat difficult. 
Barrier Elements Acrylic panels and wooden railings 
Circulation & Points of 
Observation 

Circulation spirals up to 2nd floor 

Convenient Facilities Toilet and classroom for events are available 
 

 Animal Behavioral Needs 
Blue & Yellow Macaw  
Habitat Tropical rainforest 

Distribution Areas Central and South America 

Foraging / Diet Feeds on fruit, nuts, insects, and snails. 

Territorial  Macaws vocalize to communicate within the flock, mark territory, and identify one another. 

Social Pair for life and live in small family groups called flocks up to 100 or more animals. Number of Animals: 8 

Defensive Susceptible to Harpy eagle, hawk eagle, orange-breasted falcon and other birds of prey. 

Reproductive Macaws typically mate for life. They share food and breed with their mates and appreciate mutual grooming. 
In breeding season, mothers incubate eggs while fathers hunt and bring food back to the nest. The parents 
will raise only the strongest chick, leaving the others to starve to death. The young Macaws do not develop 
their full plumage until they are at least 10 weeks old. After they grow feathers or fledge, they remain with 
their parents for several months before becoming independent. The Blue and yellow Macaw can live up to 60 
years of age. 
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Naked Mole Rat  
Habitat Desert areas with sandy or loamy soil 

Distribution Areas East Africa 

Foraging / Diet Large tubers found during mining operations. May feed on their own feces.  

Territorial  Queens live for 13 to 18 years, and are extremely aggressive to other females acting like queens or creating 
hormones for becoming queens. Another female takes the queen’s place after her death, occasionally after a 
violent fight with her opponents. Once established, the new queen's form become longer by expanding the 
space in the middle of the vertebrae in her backbone to be ready to bear pups. 

Social Eusociality. Several dozen rats live together in colonies of 20 to 300 individuals led by one dominant rat—
the queen.    Number of Animals: 5 

Defensive Susceptible to snakes. Workers let out an alarm call to alert the soldiers who will defend the colony with their 
teeth. They may pile on top of each other to block the way.  

Reproductive The queen is the only female to breed and bear young. She and breeding males start breeding at one year of 
age. The relations between them may last for many years; other females are temporarily sterile. Breeds once 
per year and gestation is about 70 days. A litter have an average of eleven pups but could be as large as 
twenty-eight. The queen nurtures them for the first month; and after which the other followers of the colony 
feed them feces till they are mature enough to eat solid food. 

Others Worker animals dig burrows that the whole clan inhabits with their prominent teeth and snouts. Workers 
gather the roots and bulbs also for the colony to eat. Other rats tend to the queen.  

 

Siamese Crocodile  
Habitat Can be found along rainforest rivers and in adjacent swamps or lagoons. (Nearly extinct in the wild, only 

found in Cambodia) 
Distribution Areas Southeast Asia 

Foraging / Diet Mainly feeds on fish but may also consume amphibians, reptiles, and small mammals 

Territorial  Not Known 

Social Not Known.  Number of Animals: 2 

Defensive Not Known 

Reproductive These crocodiles in captivity, breed during the wet season from April to May, laying 20 to 50 eggs which are 
guarded until they hatch. After which, the female will help her young as they crack their eggs and then carry 
the fledglings to the nearby water body in her jaws. 

 

Asian Water Monitor  
Habitat Tropical forests riverbanks and swamps.  

Distribution Areas South and Southeast Asia 

Foraging / Diet Feeds on carrion, birds, crabs, snakes, fish, frogs, small mammals, insects, and mollusks 

Territorial  Although not being territorial, water monitors are aggressive animals leading a solitary life. They use both 
their tail and jaw when fighting. Only when there are a large carrion several specimens can be seen feeding at 
the same place. 

Social Solitary animals. Usually active at daytime from the early morning until in the afternoon. They rest in hiding 
places often in trees but also under bushes, roots or fallen trees as well as in rock cavities. Though also found 
on flat land, a typical burrow is on a river bank.  Number of Animals: 1 

Defensive Susceptible to large snakes like hamadryads. It will climb trees with its powerful legs. Once in the tree, it 
may escape the threat, but if the danger is still present the Water Monitor will jump from the branch into the 
safety of a stream or river. 

Reproductive The breeding season begins in April and lasts until October. Larger females produce a larger clutch size than 
smaller individuals. The eggs are usually deposited along rotting logs or stumps. 

 

Yellow Anaconda  
Habitat Aquatic, inhabits marshlands, swamps, and rivers. May also be found in the forest.  

Distribution Areas Southern South America 

Foraging / Diet Any vertebrate they are able to catch and swallow whole, like fish, amphibians, capybara and even other 
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snakes. 
Territorial  No information, do not seem to defend territories.  

Social Solitary animals, except in breeding season when they form breeding balls, consist of one female and several 
males.  Number of Animals: 5 

Defensive Young are susceptible to Crab-eating foxes, tegu lizards, spectacled caimans, cats and dogs, raccoons, raptors 
and other anacondas.  

Reproductive Courtship, which occurs between April and May, usually occurs in water. Females produce a pheromone 
which attracts males. Many snakes often group together and form a breeding ball, which may stay together 
for a month. The males compete for the female, with the strongest and largest male often being the victor. 
Anacondas may give birth to up to 80 live young, which will be around 60cm long at birth 

 
Other animals in this sector: Hare, Goat, Amphibians, Black-crested Gibbon, Squirrel Monkey, 
Lorikeets, Cockatoos, Ring-tailed Coati, Fishes, Two-toed Sloth, Common Marmoset, Ring-tailed 
Lemur 
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 Analysis Plan 

 
<Fig.3.3.2p> Tropical Animal House 1st Level Analysis Plan 
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<Fig.3.3.2q> Tropical Animal House 2nd Level Analysis Plan 
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❚: 3.3.3. Animal Exhibition Space and Suitability Analysis  
In a bid for more variety in the zoo, the animals are living in quarters that barely meet their needs. There is also 
no room for isolation of individual animals in most sections in the case of disease or injuries. A reduction in 
the number of species is required as the Park in unable to provide more space for the expansion of the zoo, 
under the regulations of the law.  
 

There is a lack of space and equipment to segregate the animal from the zookeeper in the outdoor enclosure, 
which is dangerous in the case that there is an urgent need for the keeper to enter the enclosure. In the case of 
the Tropical Animal House, the animals live indoor in their enclosures, thus there is an even greater need for 
spaces to segregate or isolate the animals.  
 

The ratio of zookeepers to an animal is inadequate, except for the Ferocious Animals Village, and results in the 
zookeepers working alone most of the days. This could result in the higher frequency of accidents, and the lack 
of time to care for each animal. Tropical Animal House and Primates Village has not been renovated since 
1999 and is in need of upgrading in the near future, as the animals are still displayed in the old menagerie 
style. (The Wild Birds Village is to be removed due to bird flu concerns) 
 

The indoor spaces provided for most of the areas are well maintained with the exception of Primates village, 
where there are problems where the open sewer system runs indoors, causing smell and rodent issues. The lack 
of indoor spaces is compensated with shelters in some of the outdoor enclosures, however, they are often 
inadequate to contain all the animals in the case of bad weather. Most of the enclosures have concrete ground, 
which is not appropriate for the animals. Some of the enclosures have a shallow layer of soil in place, 
however, due to the lack of depth and space, it is difficult to grow and maintain most plants. An increase of 
space or rotation of display is required to minimize the need for maintenance of plants destroyed due to animal 
behaviors.  
 

Almost half of the enclosures are without landscaping, and in those that are, there is a lack of proper 
landscaping designed to the animals’ habitat. This not only affects the animal negatively, it also decreases the 
chances of education and affects public satisfaction. The ground surface of enclosures are generally flat, 
interesting heights made by mounds or rocks can be created to make the space stimulating for both animals 
and visitors. 
 

The safety barriers in the zoo are divided into two main types: Glass / Thick acrylics and fences with 
vegetation or moat, and each enclosure in every sector are identical. An assortment of barriers can be 
creatively used to create different viewing experience for the visitors. The overuse of glass in the outdoor 
exhibits has also caused the temperatures in enclosures to rise to unacceptable degrees in the summer.  
 

The evaluation of the following overall enclosures analysis is based on the combined assessment of on-site 
analysis, assessment by Korea Zoo Safety Panel and Seoul Children Grand Park Masterplan 2016 proposal 
team. The first step is on-site analysis, follow by comparison with the needs of the space users – animals, 
visitors, zookeepers.  
 

The assesment is made based on the following evaluation criteria: 
1. The condition and availability of management path, isolation space.  
2. The need of the animal species in question and availability of equipment to control indoor (night 

house) and exhibition environments. 
3. The need of visitors and current conditions and usage of visitors’ circulation.  
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The analysis of the different enclosure sections is consolidated in the table below: 

Animal Enclosure Marine Animals Small Animals 
Ferocious 
Animals 

Wild Birds 

Enclosure 
Space 
(sqm) 

Total 1,129 2,374 4,247 542 
Outdoors 482 550 1,942 155 
Indoors 449 95 1,100 158 

Year of Construction 2009 2009 2010 1999 
Management Path     
Isolation Space     
Animal 
Species 

No. of Species 3 9 12 11 
Total Number 10 46 29 38 

Number of Zookeepers 2 1 7 1 

Indoor (Night 
House) 
Environment 

Temperature    - 
Ventilation    - 
Lighting    - 
Drainage    - 

Exhibition 
Environment 

Floor Material Concrete Sand Grass/ Soil Concrete 
Landscape    - 
Topography Leveled Leveled Slight Gradient Leveled 

Visitors 
Environment 

Barrier Type Glass Glass Glass + Fence Mesh + Plants 
Circulation     
Observation 
Point 

On Circulation 
Path/ 2nd Floor 

On Circulation 
Path 

On Circulation 
Path/ 2nd Floor 

On Circulation 
Path 

 

Animal Enclosure 
Aquatic 

Birds 
Tropical 
Animals 

Primates Herbivores Deer 

Enclosure 
Space 
(sqm) 

Total 1,229 1,007 1,552 1,560 825 
Outdoors - - 533 749 630 
Indoors 850 650 350 - - 

Year of Construction 2006 1999 1999 2010 2008 
Management Path      
Isolation Space      
Animal 
Species 

No. of Species 13 32 6 4 3 
Total Number 57 159 40 14 13 

Number of Zookeepers 1 2 2 1 1 

Indoor (Night 
House) 
Environment 

Temperature    - - 
Ventilation    - - 
Lighting    - - 
Drainage    - - 

Exhibition 
Environment 

Floor Material Concrete Concrete Grass/ Soil Soil Soil 
Landscape - -    
Topography Leveled Leveled Leveled Leveled Leveled 

Visitors 
Environment 

Barrier Type Glass Glass Moat + Fence Fence Fence 
Circulation      

Observation 
Point 

On 
Circulation 

Path/ 2nd Floor 

On 
Circulation 

Path 

On 
Circulation 

Path 

On 
Circulation 

Path 

On 
Circulation 

Path 
(   : Above Satisfactory,    : Satisfactory,    :Below Satisfactory,    :Unsatisfactory) 

<Tab3.3.3> Seoul Children’s Park Zoo Enclosure Overall Analysis 
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3.4. Overall Analysis   

❚: 3.4.1. Design Issues 
There are 3 main design issues that can be established using the above analysis: 

1. Need for Redesign of Zoo Enclosure 
 Some of the animals are living in enclosures that are not suited to their needs, this could be 

a cause for their display of unwanted behaviors 
i. Example: Wild Bird Village (originally designed for mammals), Tropical House – 

Parrot Exhibit (little flight space), Common Marmoset 
 Interior design was not done in consideration for the zookeepers, this makes it difficult and 

dangerous to work.   
i. Example: Tropical House – Siamese Crocodile, Water Monitor Exhibit (no 

equipment available to temporary contain animal at one side of the exhibition, 
insufficient space for 2 zookeepers to work together in the exhibition)  

 Exhibition spaces meet just the bare minimum of AZA Standards, which is depriving the 
animals of their basic welfare.  

 

2. Need for Increased Communication between Departments. 
 Designed interior and outdoor enclosures do not have space or equipment to isolate animals 

in the case of emergency, this could have been avoided if there were active participation of 
the zookeepers during the design process. 

i. This is especially important in exhibits with aggressive animals like those in the 
Ferocious Animal Village.  

 The landscaping and maintenance department and zookeeper department are currently 
separated, more communication is required to ensure that the zoo environment is well 
maintained.  

i. Currently, the zookeepers are maintaining the enclosures themselves and only call 
in the landscape and maintenance departments for big issues like uneven circulation 
pathways.  

 

3. Need for Redesign of Viewing Elements 
 Replacement of entrance/ exits to sectors is required for a smooth viewing experience.  

i. Example: The Ferocious Animal Village was fenced up in the attempt of creating 
an immersive environment. The exits should lead the visitors to the start of another 
exhibit, not the middle of other exhibits. 

 Use of more variety of safety barriers to create natural observation spots. 
i. Most of the exhibits currently uses plain reinforced acrylic as safety barriers. Plants 

and other landscape materials can be used alternatively to create different 
observation points. 

 Create different points of observation for both the animals and visitors 
i. Example: Visitors can observe animals up close with peepholes that peep into the 

enclosure, at eye level on the main circulation pathway and from the top on 2nd level 
observatory decks. 

ii. Example: High perching points on trees or other landscape elements for cats.  
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❚: 3.4.2. Program Issues 
There are 3 main program issues that can be concluded using the above analysis: 

1. Need to Balance the Number of animals and Manpower 
 Most zookeepers are working by themselves on almost every day, which increases the 

probability of accidents, an increase in manpower will help to improve the quality of care 
given to each animal and also reduce the chances of mishaps by allowing zookeepers to work 
in teams rather than individually. 

 The amount of animal to land ratio is too high resulting in small and cramped exhibitions, 
reducing the variety of animals can help create spacious exhibitions that can go more in depth 
educationally, on each animal.  

 

2. Need for a larger variety of educational programs 
 Current zoo themes are only educating on the animals’ type, regrouping of enclosures by 

their habitats or origin can help to increase educational value. 
 Current zoo programs are targeting mainly children below 13, an increase in programs that 

are enjoyable and enriching for other age range is required to create a healthier animal 
observation environment. 

 

3. Need for Differentiation from nearby Zoos 
 The site receives a certain amount of stress from the possibility of being taken down due to 

safety issues like Avian Influenza (AI). Therefore, segregation so that affected areas can be 
temporarily closed without affecting the overall operation of the zoo is required.  

 The site is in close proximity with other bigger zoos that are just on the outskirts of Seoul, it 
needs to have its own character to secure visitorship. With its high visitorship, the zoo serves 
as a good educational hub for zoo viewing etiquette and education of Korea’s native animals.  

 

❚: 3.4.3. S.W.O.T. Analysis 
The following S.W.O.T. analysis is used to sum up this chapter on design site analysis. 
 

Strength 
 Good Geographical Location 

o Steady influx of visitors 
o Easily accessible 

 Gentle topography 
o Circulation is friendly to all 
o Easy construction of structures 

 Relatively balanced amount of sunlight received in all areas 
o Wider range of landscape themes can be explored 

 A variety of programs for kids 
o Early expose to proper animal observation etiquettes and welfare issues can help instill a 

positive mindset towards animals 
 

Weakness 
 Surrounded be areas with high human density 

o Public safety is a big concern 
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 Lack of landscaping 
o Enclosures do not meet animals’ and visitors’ needs. 

 Half of the site is at the foot of the hills 
o High runoff velocity during heavy rain causes soil erosion problems in areas where the 

soil is exposed. 
 Circulation that is not well-planned  

o Exits from exhibition do not lead to the main circulation or start of another exhibit, but 
the center of other exhibits. Example: Tropical House to Small Mammal Village, 
Ferocious Animal Village to Wild Bird Village 

o Increase number of signage to direct visitors 
 Lack of programs that targets audience that are not children 

o Programs that involves other age range can help improve the educational value of the zoo 
 Animal Exhibits are not landscaped to suit animal and zookeepers’ needs 

o Lack of hiding spaces, natural materials found in animals’ habitat 
o Lack of safety equipment to isolate animals within the enclosures in case of emergencies, 

where vets or zookeepers need to enter the enclosure urgently 
 Lack of convenience facilities in the site 

o Only 3 toilets are located within or near the zoo area 
o Seats and resting areas are not available at all exhibit areas 

 Current manpower structure is not conducive for active feedback system with regards to 
maintenance of the site 
o There is no landscape or maintenance team within the animal welfare department of 

Seoul Children’s Park. Resolution of enclosure maintenance issues may be delayed in 
favor of other issues in the park.   

  

Opportunities 
 Possibility to double as a wildlife corridor  
 Become an educational hub for animal welfare 
 Possibility of introducing bioswales to filter runoff for other use 
 Possibility of regrouping animals into different habitats to educate visitors on the importance of 

protecting Earth’s biodiversity  
 

Threats 
 Risks of public safety  

o May face removal when issues such as animal transmitted diseases and animal escape rise  
 Soil Permeability is low 

o Possibility of ponding 
 Runoff may pollute the ecological pond if not treated well at the lower end of the site 

o May cause problems in the ecological system of the area 
 Resistance in some zookeepers towards reducing the number of animals  
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Chapter 4 Design Concept   
“My proposal is to uninvent zoos as we know them and to create a new type of institution, one that praises 

wild things, that engenders respect for all animals, and that interprets a holistic view of nature.” 
- Hancock David, 2001 – 

 

4.1. Design Guidelines 
In this section, general enrichment guidelines for the different groups of animals is summarized. These 
guidelines serve as brief outlines, and may not be suitable for all animals under the group. It is important to 
always consider the target species’ and individual’s natural history when designing an enriched exhibit. Its 
feeding habits, society behavior, and its abilities are some of the factors to be considered. As such, the 
improvement of existing exhibits to suit a particular species could prove to be more challenging than building 
an entirely new exhibit.  
 
When introducing any items into the exhibit, it is important to determine if the item is used in another manner 
other than the intended use by the animals, dismantled or teared into small pieces it will still be safe. Thus, 
consultation by veterinarians and other mangers is encouraged before addition of any items. The involvement 
of other departments, institutions or experts may help to create new ideas. Involving volunteers or forming a 
committee can be helpful in enrichment implementation. It is also important to assess, evaluate and document 
the enrichment activities for each species.  
 

❚: 4.1.1. General Enrichment Guidelines for Birds 
Birds come in an extensive variety of sizes, colors, and shapes. They have evolved into strong creatures that 
adapt to inhabit almost all the environments in the world. Thus, an interactive and varied exhibit is foreseen to 
have positive efforts on their wellbeing; both mentally and physically.   
 

It is important to observe how the birds adapt to their wild environments individually. Trees and shrubs can 
provide shade and shelter from weather conditions and can also serve as perches of various heights, widths and 
lengths for flight birds. Water in shallow pools and pans, assortment of substrates like sand and dirt can be 
offered to birds to bathe in. it is important to include various retreat space and areas in case of aggressive 
behaviors.  
 

Nest construction though time consuming can prove to be essential to successful breeding. Therefore, 
provision of built-in diverse nesting sites and features like logs, platforms, and burrows to promote natural 
excavating or nest building behavior. 
 

Observation of the bird’s beak and feet will provide ideas into its’ natural feeding behaviors and ways to 
provide enrichment through the incorporating of the bird’s diet into daily enrichment. Small live prey can be 
scattered around the exhibit for natural foraging behaviors, PVC pipes and other slow release feeders can also 
be camouflaged as natural materials and used to enhance the exhibit.  
 

Birds can be provided with items like feathers of other birds, wooden blocks, snake sheds to manipulate, 
investigate and play with. Scattering and burying of various substrates like bark chips, shaved ice or bramble 
piles can provide mental stimulation by letting the birds discover and remove objects.  
 

Some birds can benefit from colonial or mixed species housing, playing of other birds’ vocalization also may 
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benefit these birds. Operant conditioning can be used to reduce animal and keeper stress during daily and 
medical routines.  
 

Examples of Enrichment Elements 
 Free flight areas 
 Varying perching locations and sizes  
 Live Plants (Shade, Screening, Shelter…) 
 Variety of Substrates (Grass, Sand…) 
 Water features 
 Ground variations 
 Nest Boxes, Burrows, Logs 
 Variety of feeding stations 

 Retreat Spaces 
 Scatter feeding 
 Rocks covered with barnacles, seaweed… 
 Non-toxic flowers 
 Snake sheds, feathers 
 Recorded vocalizations of other animals 
 Scent trails (scavengers/ carnivores) 

 

❚: 4.1.2. General Enrichment Guidelines for Carnivores 
Animals in the order of Carnivora (canid, civet, felid, hyena, weasel, ursid, and raccoon) shares a common 
lineage, and all of them possess the carnassial teeth. A small collection of them like cats, wolves and polar 
bears remained as true meal eaters, while the majority have adapted to become omnivores.  
 

They can be found in every major ecosystem, and have a variety of arboreal, aquatic, cursorial and fossorial 
habits. Communication and information gathering is done mainly through olfaction, although vocalizations 
and vision also plays a major role. Most of the carnivora animals are nocturnal, and many considered solitary 
with some exhibiting cooperative behaviors with conspecifics for hunting or defense.   
 

Feeding strategies are similar as they are much opportunistic hunters, and may often spend hours hunting and 
foraging. Thus, they are known for exhibiting abnormal and stereotypic behaviors in captivity. Activities like 
over grooming, inactivity or over activity, pacing are some frequently overserved behaviors that may be an 
expression of redirected searching behavior like hunting, mate finding and home range patrol. Evaluation of 
these behaviors is necessary to determine the appropriate action to discourage such unwanted behaviors.  
 

Complexity of the provided environment should be included in the very initial phase of designing the 
enclosure so that the animals can be allowed the maximum degree of control over their lives, this could 
include but not limited to: option of shelter or sun, heated rocks, cooling system. These can be placed 
strategically to allow visitors to observe different facets of the animal’s life. It may be difficult to change 
naturalistic enclosures, but change can be done in mobile furniture like logs and rocks, addition of trunk access 
to new exhibit. With the importance of vertical and horizontal spacing in mind and some creativity, exhibits 
can be enhanced and enriched to be better utilized by the animals. Ropes and vines can be provided for 
arboreal species to encourage locomotion opportunities, changing perches and furniture can also stimulate the 
animals to explore their exhibit. Different substrates and water features can be considered for the appropriate 
species as well. 
 

Holding areas or night shelters are to be planned as well if animals may spend long periods of time in the area. 
Non-natural items can be utilized and specific areas can be designed for easy, safe and stress free medical 
examination and training sessions.  
 

Dietary enrichment can be accomplished by different methods and timing of food delivery, will help to 
promote foraging and hunting behaviors and reduce frequency and duration of stereotypic behaviors. Allowing 
the animals to work for their meals may help in the expending of energy used normally in the foraging of food.  
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Although these animals may not always remain in social group other than during breeding, companionship in 
captivity could be beneficial as it helps in the exhibition of healthy competition and cooperative behaviors. On 
top of which, smells of other or conspecific animals can help stimulate their olfactory sense. Proper social 
situation has been observed to help in the increase of reproductivity and occurrence of natural social behaviors.  
 

Some animals may exhibit possessive behaviors towards certain enrichment items and could turn aggressive 
against other cohabitants. Several of the items can be scattered around the exhibit to reduce such behaviors and 
provide sufficient activity for all. Although the ability to express predatory behavior is essential, it is important 
to note that the fake prey items do not resemble humans in any way to minimize the possibility of them 
learning that attacking humans is acceptable.  
 

Examples of Enrichment Elements 
 Visual barriers for stalking, privacy 
 Logs, trees, vegetation, mounds, rocks 
 Natural substrates 
 Water features  
 Removable Perches, Vines, Ropes 
 Heat/ Cold. Misting systems 
 Natural dens, holes  

 Small live prey, carcass, bones, hides  
 Meat, Blood, smell trails 
 Scattered, hidden items 
 Snake sheds, feathers, brush piles, antlers 
 Recorded vocalizations of other animals 
 Rotation of exhibit furniture 
 Rotational exhibition 

 

❚: 4.1.3. General Enrichment Guidelines for Primates 
Primates are curious, intelligent and complex animals with a wide range of abilities, and skill at manipulating 
their environment. Thus, it is important to enrich them psychologically and behavioral wise. External 
stimulation is important when we keep them within the confines of a captive environment, without which, 
stereotypical behaviors and aggressiveness towards other cohabitants can be displayed. Due to their intelligent, 
dexterous and agile nature, it can be challenging for keepers to constantly device new games and elements for 
these animals. On top of that, numerous primate species are considered highly endangered in their natural 
habitat, thus reintroducing some of the captive specimens may be in course in the near future. Thus, it is 
important to ensure that activities provided, assist in the appropriate group behavior, foraging, parenting and 
mental agility of the animals to survive in the wild and not culled these behaviors.  
 

Consultation with other keepers can help in the modifications of devices designed for other animal groups to 
suit the primates. Observing the animals interacting with the elements also helps in the devise of new 
elements. Being highly social beings, a balance in troop dynamics can help relieve many stereotypical 
behaviors. As many primates enjoy browsing natural materials, it can be beneficial to consult horticulturists to 
help determine edible plants and potential toxic plants before placing them within reach of the animals.  
 

Examples of Enrichment Elements 
 Climbing structures (Vines, ropes…) 
 Shelter from weather conditions (trees, 

shade, …) 
 Substrate variety (Grass, sand, soil…) 
 Bramble piles, log piles 
 Water features 
 Mixed species exhibition 

 Variety in feeding times, diets 
 Olfactory enrichment (herbs, other animal 

odors, …)  
 Visual enrichment (colorful items, 

reflective items, …) 
 Recorded vocalizations of other animals 
 Social activities 
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❚: 4.1.4. General Enrichment Guidelines for Reptiles 
Reptiles are cold-blooded animals, thus regulation of the external environmental conditions have a high impact 
on their life cycles and behaviors. It is thus, highly important to consider the natural history of reptile species 
to develop an effective and safe enrichment program as reptile care is highly specialized. Approval and 
consultation with various materials, specialists and veterinarians is encouraged. Reptiles have adapted to vastly 
different circumstances and capitalized on the climatic gradations and microhabitats of each to survive. Many 
of them are a combination of aquatic, arboreal, terrestrial, and subterranean depending on the time of the year 
and their stage of development. 
 

Perches provide crucial pathways and access for reptiles, and when coupled with heating sources it can 
become an important thermoregulation mechanism. A range of temperature can be provided in different sites 
to encourage locomotive behaviors. Periodically changing the location of perches can stimulate healthy 
increase of movement as the animal explores its revised environment.  
 

Misting, water features and the addition of plants and soil can help to maintain humidity and moisture to not 
only make the enclosure landscape more interesting but also increase activity and assist with shedding of skin 
in reptiles. Natural substrates also allow the reptiles to manipulate their environments and display natural 
behaviors like burrowing and creation of nests.  
 

Shelters can be strategically placed so that the animals feel safe but yet are still visible to the caretakers and 
visitors. Various shelters of different atmospheric conditions should be provided to allow the animal to make 
choices while having appropriate shelter. Substrates can be added to allow the animals to modify their micro-
environments as necessary.   
 

Although the recommended size and dimensions vary with each species, a larger space helps to reduce bacteria 
build up, and with a larger area, more enriching features and variety of micro-climates can be created which 
improves the activity level and behavioral repertoire for long periods of time. 
 

Many enrichment elements that are successful with birds can be considered for reptiles with small or no 
modifications. Naturally rotting logs, feeders and browse plants, perches can be used to stimulate foraging 
behaviors. Hiding of food under exhibit furniture and scent trail of other animals can help increase predatory 
behavior and increase overall activity.  
 

Rotating and mixed species exhibit can be considered to increase territorial behaviors. Animals that occupy 
different strata can be considered for mixed species exhibition. Addition of visual barriers helps to reduce 
stress and alleviate competition in social situations.  
 

The inappropriate stimulation may cause death or super stimulus effect in reptiles. Thus, it is important to look 
into the individual species’ natural history as superficially alike reptiles may come from entirely different 
habitats. Observation of how the individual animal response to the new elements is therefore crucial in 
determining the amount of time and frequency the animal is allowed access to it. 
 

In introducing dietary enrichment, variety can create finicky eaters. This can result in the live pre items posing 
potential danger when not eaten immediately as they may bite or injure the animal it is fed to due to hunger. 
Monitoring of the situation is important to not leave live prey in the enclosure for an extended amount of time. 
 
 
 
 
 

http://cbs.iSkysoft.com/go.php?pid=3152&m=db


Examples of Enrichment Elements 
 Perches (Rock piles, hanging vines) 
 Misting, Water features 
 Natural Substrates 
 Cover (Plants, Logs, Rocks) 
 Complex, large enclosure 
 Rotation within conspecifics 
 Mixed species exhibits 

 Variety of small live prey 
 Scattering of dietary insects in varying 

quantities and intervals  
 Scent trails 
 Nontoxic browse 
 Visual barriers to reduce stress and 

competition 
 

❚: 4.1.5. General Enrichment Guidelines for Ungulates 
Ungulates are a wide variety of animals, many of which are favorite prey of carnivores and have retained their 
flight response in captivity, which is exhibited when unfamiliar objects, individuals or movements are made in 
their environments. They often interact with conspecifics, eating or watching out for invisible predators and 
thus stereotypical behaviors are not as much observed in comparison to the other groups previously 
mentioned. The creation of a stimulating environment can help to alleviate their fear when their lifesaving 
flighty behaviors become detrimental in a captive lifestyle. Gradual introduction of daily objects and 
stimulation is key to allow animals to experience healthy and positive stimulation. Although stereotypic 
behaviors are observed in a lesser degree, it is still essential to address any behaviors expressed to reduce the 
issues turning into aggression towards keepers, enclosure elements, visitors or cohabitants.  
 

Keepers can discuss with keepers of other specialties, volunteers and other specialists to come up with new 
devise or modify devices used with other groups for ungulates. As devices may lose novelty if offered for an 
extended period of time or too frequently, it can be beneficial to rotate these elements on schedule or randomly 
between exhibits. Social groups can help to provide healthy stimulations by promoting breeding, and elicit of 
species specific displays and vocalizations.  
 

Gradual introduction of new elements may be necessary as ungulates are sensitive to unaccustomed stimuli. 
Partially covering new objects with familiar or current exhibit furniture and substrates can reduce stress and 
could probably stimulate curiosity. When the animals become accustomed or interactions observed are 
positive, the ungulates will explore the new item eventually. If the nervous reactions does not diminish, it is 
then advised that the elements to be removed entirely.  
 

Examples of Enrichment Elements 
 Rubbing/ scratching apparatus (Rocks, 

bramble, mounds, …) 
 Shelter from weather conditions 
 Variety of substrates 
 Lying areas ( mulch, soil pits, …) 
 Water features 
 Retreat and escape areas 
 Varying feeding sites 
 Large, non-destructible live trees 
 Mixed Species 

 Planters, browse grounds 
 Variety of Hay 
 Appropriate social groupings 
 Olfactory stimulation (Plants, other 

animals’ odors) 
 Recorded vocalizations of conspecifics 
 Self-grooming apparatus 
 Rockworks 
 Varied topography 
 Visual barriers from public 
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4.2. Design Direction 
The intent of this thesis is to research on various zoo concepts and Seoul Children’s Park Zoo to come out with 
a new master plan that is in line with the zoo’s new vision and mission on becoming an educational zoo that is 
animal and child-friendly. Having a smaller space, the zoo also needs to find its own unique selling point to 
differ itself from its nearby competitors, to ensure continuous visitorship.  
 

The target audience for this design is the visitors to Seoul Children’s Park Zoo and its collection and staff. 
Plans, sections, perspectives and examples from other zoos will be utilized to communicate the design ideas 
for the 43,375sqm space allocated for the zoo in Seoul Children’s Park. The case studies of Korean zoos and 
other overseas zoos provide a benchmark for the improvement and conceiving of new concepts unique to 
Seoul Children’s Park Zoo. A phasing plan is included to show how the plan can be realized step by step.  

 

 

4.3. Design Concept 

❚: 4.3.1. From Zoo Theories to Design 
The zoo theories, Unzoo, Animal-As-Client (AAC) theory and Environmental Animal Behavior Enrichment 
theory are studied and research on how they have been applied and their effects in other zoos. These theories 
supplement the following main elements of zoo design trends (SWBR Architects, 2015): 

1. Conservation awareness – Zoos are expanding their contributions to the conservation of 
wildlife and habitats as they are destroyed at an increasing rate through educational programs. 

 

2. Animal management regulations – Zoos are focusing more on animal welfare as the general 
public’s expects higher standards for captive animals’ wellbeing, like their “psychological 
well-being”.  

 

3. Landscape Immersion Exhibits – Zoos are incorporating ecosystem-based design for their 
exhibits to promote an experience of observing the animal in their habitat. It also helps to 
instill a respectful attitude for both the animal and their habitat. 

 

4. Species Survival Plan (SSP) – The SSP, initiated in 1981 by Association of Zoos and 
Aquariums (AZA), requires its members that have the species covered by SSP, to participate 
in joint breeding and management programs to ensure the survival of endangered species. 

 

5. Zoo Horticulture – Zoos are placing higher importance to this profession as zoos are moving 
towards landscape immersion exhibits and enhanced visitor services and amenities.  

 

6. Contemporary visitor service facilities – Places that are not only revenue sources but also 
spaces that enhances guest experiences. 

 

7. Community-based support – Community outreach programs with local schools, parks, 
universities, etc. and involvement in global conservation community through support of sister 
institutions in developing countries, training programs and funding support for conservation 
research and management programs are ways zoo garner support and finances require to 
achieve the zoo’s missions. 
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In the provision of novel experience for both humans & animals, two other types of exhibits are incorporated 
on top of the normal one species per enclosure exhibit. The typical territory of a wild animal is made up of a 
diverse range of special use areas (e.g. Dens and retreat areas, basking sites, marking station, foraging areas) 
interconnected by regularly used pathways. This variety of trails and areas overlap with similar patterns used 
by other species and sometimes (spatially/ temporally) with others of the same species. The animal needs 
access to each of the area but does not need access to all areas at the same time. (HedigerH., 1950). Thus, this 
allows us to create mixed species exhibits and rotational exhibits.  
 

Mixed species exhibit is a bio-community exhibit that is used to create a more realistic, natural experience for 
animals and humans. Animals are provided with enrichment through species interactions and visitors learn 
from observing these interactions and enjoy increased activity levels in the exhibits. These exhibits also 
provide an interactive and dynamic experience for animals, visitors and zoo staff. Zoo staff are challenged 
with team management of exhibits which may include mammals, birds, reptiles, and plant life.  
 

Rotational exhibit is an integrated facility design strategy and management which increases available space 
and chances of exhibiting positive behaviors by allowing sequential movement of animals between the 
interconnected display and off-display areas. It is another type of time share arrangement of spaces for zoo 
animals. The procedures to prevent the spread of contagious disease is similar to mixed-species facilities. This 
sort of exhibit requires more and better-trained staff operating at optimum levels. Staff needs to have 
knowledge of operant conditioning training theory and practice, research on latest development in behavioral 
enrichment, arrange and schedule timing, and sequence for the animals involved. Exhibit containment barriers 
of all enclosures involved should be sized to contain the agilest or powerful animal of the rotational group.  
 

❚: 4.3.2. Design Concept Plan 
The Zoo is envisioned by the management team to be an educational hub for animals and related issues in the 
future. Considering the small amount of space available within the park, it is impossible to fit in enough of 
types of animals to showcase animals from different continents of the world. Therefore, the main concept of 
the zoo is fixed on the educating of Korea’s native animals.  
 

 
<Fig4.3.2a> Design Concept Plan 1 
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The first design concept plan is done with focus on reducing cost and relocation of animals. This is done by 
separating the zoo into 5 main themes – Forest, Mountain, Tropical, Riverine, and Ocean. Most of the existing 
buildings and facilities are kept in their original locations. Light interior remodeling is to be suggested for the 
existing buildings to incorporate large spaces for each animal to recreate a more comprehensive habitat. The 
small mammal village, tropical house and aquatic birds’ house is incorporated as part of the forest habitat. This 
is linked to the mountain habitat which includes the current hill area and the lower parts of the zoo that is 
sloping towards the ecological pond is designated for the riverine habitat.  
 

This has however, caused the location of themes to be confined to the topography and a lack of an interesting 
and dynamic entrance. It also does not resolve the issue that the animal hospital is located far from the rest of 
the zoo facilities.  
 

Scheme 2 is created with the notion of keeping most of the current animal collection. The zoo is separated into 
7 themes – Desert, Tropical, Grassland, Forest, Mountain, Riverine and Ocean. The tropical habitat will make 
use of the current botanical garden by remodeling the interior to allow it to accommodate both plants and 
animals. The small animal village and tropical house will merge to create the desert habitat. Addition of safety 
measures to existing palkakdang to transform it into a rotational exhibit for forest habitat animals. The current 
monkey village and educational space beside it is relatively flat and will be combined to create grassland 
habitat for ungulates. A bio-swale is incorporated to improve the current method of water filtration before the 
zoo waste water is disposed into the ecological pond.  
 

This scheme creates a dynamic front entrance by presenting multiple diverse habitats and connection to parts 
of the park that is outside the zoo is being considered. Location of grassland and desert habitat near the tropical 
and forest habitat helps to create an impact on visitors on the importance of protecting forests.  
 

However, the diverse themes resulted in smaller spaces to create appropriate exhibits that will immerse the 
visitors. Remodeling of certain structures may prove to be difficult and as expensive as building a whole new 
structure. The problem with the animal hospital being located inconveniently far from the rest of the zoo 
facilities is also not resolved in this scheme.  
 

Scheme 3 is focused on allocating appropriate amount of spaces for each habitat. The zoo is split into 5 themes 
like the first scheme, with the relocation of the ocean habitat to the current small animal village and animal 
hospital to the existing marine animal house. Active marine animals like the seal can be attractive to children, 
creating a positive image of the zoo in their eyes. The current marine animal house has many facilities that are 
well maintained and highly reusable. Thus minimal interior modifications is needed for it to be able to house 
various animals as and when required and it can also be an open concept animal hospital where visitors can 
learn about how animals are being treated.  
 

However, cost of building both ocean and tropical habitat may prove to be difficult financially for the zoo and 
part of the forest habitat will be at a higher level than the mountain habitat is no changes to the topography is 
made. This can create a geographical confusion in the learning of animals for the visitors.  
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<Fig4.3.2b> Design Concept Plan 2 

 

 
<Fig4.3.2c> Design Concept Plan 3 
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<Fig4.3.2d> Final Design Concept Plan 

 

After comparing the previous 3 schemes, a balance of the strength elements from each scheme is picked and 
mixed together to form the final design concept plan.  
 

The enclosures will be divided into 4 overlapping themes, namely Forest habitat, Mountain Habitat, Ocean 
Habitat and Riverine Habitat. Three to four animals that are interrelated will be placed near the rotational 
exhibit area where they can use as an extension to their enclosure at schedule timing. The current Palkakdang 
will become an educational center with views of the rotational exhibit allowing visitors to observe the animals 
from another perspective. The animals are predicted to be more active as they are able to smell the traces of 
other animal species.   
 

In addition to the native animals, a walk-in mixed species tropical house is added to showcase tropical Asia 
animals, which will house most of the animals that are currently in the Tropical Animal House and some of the 
species from Monkey Village. This can help to maintain visitors’ interest in the zoo while reducing the burden 
of sending these animals to other zoos.  
 

The Marine Animal House is to be transformed into the new animal hospital, which can be used as an isolation 
facility in case of infectious disease outbreak in the exhibits. Runoff from the zoo will be filtrated through 
biofilters and kept in underground tanks for use in enclosure water features. The excess will be filtered as the 
water flow through the bio-swale before entering the ecological pond.   
 

❚: 4.3.3. Design Themes 
The four main design themes of the Zoo is the Ocean, Forest, Mountain and Riverine habitats of Korea. These 
will be modeled after the habitats where the animals are most commonly found. 
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In the Ocean corner, which will house the Spotted Seal and Steller Sea Lion, will be designed based on the 
rocky cliffs of Baekryeong Island. Baekryeong Island currently has a small population of roughly 300 spotted 
seals living in the nearby waters. Stellar Sea Lion which preys on Spotted Seals can also be spotted near the 
waters from time to time.  
 

The Forest, Mountain and Riverine habitats will be based on Jirisan, one of the most ecologically rich area of 
Korea that is protected under the Wildlife Conservation Act. A Large amount of wild animals that are getting 
harder and harder to see each day in urbanized cities of Korea can be spotted in their natural habitat up in the 
protected Baekdudaegan, mountainous area of Korea. The recreation of the animals’ natural habitat in the zoo 
also helps in the adaption of the animals to the site in future release program. 
 

        
      <Fig4.3.3a> Baekryeong-do Spotted Seal Habitat                                <Fig4.3.3b> Jirisan Habitats 
 

The Tropical House will be based on the tropical rainforest of South East Asia, which is home to most of the 
animals that are currently in the Tropical House collection of the zoo. The animals will be free ranging in the 
walk-in mixed exhibit. Small amphibians and nocturnal animals will be displayed in the basement level to 
allow visitors to observe the animals in their natural dark environment.  
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Chapter 5 Illustration of Design Guidelines in Design Site    

5.1. Master Plan  

❚: 5.1.1. Master Plan 
The size of the zoo is proposed to be increased from 43,375sqm to 51,205sqm. More green spaces are added 
on top of the existing mound. With the cages and concrete floors of the old enclosures removed and replace 
with natural substrate as flooring, more plants can be planted and the enclosures are visually pleasing to look at 
even without the animals.  
 

The site has 4 outdoor zones that showcase East Asian Animals, with focus on the native animal. Namely, 
Ocean Habitat, Forest Habitat, Mountain Habitat and Riverine Habitat. The zones are not clearly defined as 
animals that inhabit more than one type of habitat are placed in between the zones acting as transitional spaces.  
 

The Tropical House and Aviary showcase animals from tropical Asian countries. Animals that resides in the 
current Tropical Animal House which came from Asian countries are kept. Additional animals that have 
unique qualities are chosen to increase the attractiveness and educational factors of the zoo. 
 

The existing night shelter for ferocious animals was revamped recently and is kept as it is. Animals that 
require the strong, reinforced structures for their night shelter are placed around it.  
 

Surroundings of Palkakdang will be fenced up with a net canopy to act as a possible space for rotational 
display of animals that are in the enclosure nearby. Animals time-share the space which becomes a form of 
enrichment for them while providing visual interest for visitors. 
 

The existing marine animal house is to be renovated to become the new animal hospital. Part of the old marine 
animal enclosure can be salvaged for the purpose of housing spotted seals as and when required. The hospital 
is to adopt an open concept, where visitors can observe how some of the animals are treated.  
 

With only 3 entrances/exits left, the zoo can be safely locked up after hours, with the boundary fence as the 
secondary or tertiary safety barrier. Hedges line up the side of the fence to help in creating an immersive 
environment for visitors without the feeling of being inside a containment area. 
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<Dwg5.1.1> Masterplan 
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❚: 5.1.2. Circulation Plan 

 
<Dwg5.1.2> Circulation Plan 

 

The visitor’s circulation is made up of 3 interlinked loops: Ocean – Forest Trail, Tropical House –Aviary Trail, 
and Mountain – Riverine Trail. The end of a trail coincides with the start of another trail so that the visitors can 
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view all the enclosures with minimum overlapped areas. The circulation pathway follows closely to the 
original contours of the site with minimum changes, which will allow the visitors to observe the animals at eye 
level, underwater, and elevated area.  
 

The reduction of exits to 3 assists in the following: 
1. Creating an immersive environment for visitors and animals 
2. Easy containment of animals in case of escapes. 
3. Easy installation of ticketing areas and gates, in the case of changing the current free entrance policy 

to payment required entrance.  
 

Sanitation facilities are located at every entrance and exit of Tropical House and Aviary which are walk-in 
exhibits to reduce the possibility of contamination or transmission of viruses, bacteria, etc from humans to 
animals and vice versa. Personnel entrance to night shelters that are linked to the main circulation is also 
marked on the plan. These entrances have a double gate at each entrance according to the safety requirements 
of zoo enclosure designs. Pathways are to be laid with bitumen with drains running along it to collect surface 
runoff for filtration before storing it for use in the park.  
 

❚: 5.1.3. General Exhibition Viewing Designs 
When one looks down on the animals in the enclosure, subconsciously they may adopt a directing stance and 
want to control the animals. Moreover, the use of cages and not allowing the animals to hide from the visitors’ 
view escalates the amount of stress the animal receive, and may further support the directing stance of the 
visitors. This could result in instances of visitors throwing objects and other disrupting behaviors occurring 
more frequently. Therefore, by placing the animals at a higher position, helps to decrease the want to control in 
humans and improves respect for animals. Also, an increase of visual barriers provides areas where the 
animals can shy away from the visitors’ eyes and decreases cross viewing of other visitors which could be 
distracting.  

 

Viewers separated into small 
groups by the visual barriers 
help to retain the sense of 
“naturalness” and helps in 
experiencing a more personal 
experience. The entire exhibit 
should not be seen at any 
angle, and the animals should 
be moving through the views. 
This helps to create an 
illusion that the exhibit is 
limitless. With careful 
placement of plantings and 
other natural elements of the 

enclosure, we can control the sightlines to screen unwanted views like service buildings.  
 

Due to the location of the zoo in the heart of residential areas and lack of space within the zoo, the net canopy 
is more widely used than moats the design. The 3 main viewing design used in the zoo are as follow: 
 

<Fig 5.1.3.a> Views and Sight-Lines Diagram (Coe, 2011) 
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1. Placing the animal above eye-level  

 
 
 

2. Observing the animals from an elevated area through peepholes and plants.  

 
<Fig 5.1.3.c> Viewing Design 2 

 
 

3. Observing the animals underwater at eye level through glass panels.  

<Fig 5.1.3.b> Viewing Design 1  

http://cbs.iSkysoft.com/go.php?pid=3152&m=db


 
<Fig 5.1.3.d> Viewing Design 3 

 

❚: 5.1.4. Plant Palette 
The plants can be separated into 4 different groups, according to the themes: tropical plants in Tropical House 
and Aviary, native plants in Jirisan for the outdoor areas separated into riverine, forest and mountain, and 
native plants in Baekryeongdo for the Ocean Habitat.  
 

Plants to be placed in the enclosures of animals should be checked by the vets to ensure that they do not pose a 
danger to the animals. Plants that are suited for each animal should be added into the relevant enclosures on 
top of the suggested plant list.  
 

Suggested Tropical Plants 
Trees & Palms 
Artocarpus heterophylla  
Averrhoa bilimbi 
Bauhinia purpurea 
Callistemon viminalis 
Cananga odorata 
Cinnamomum verum 
Chrysalidocarpus lutescens 
Cocos nucifera 
Erythrina fusca 
Ficus benjamina 
Ficus elastica 
Gmelina aborea 
Hibiscus pernambucensis 
Lagerstroemia speciosa 
Plumeria spp. 
Rhapis excelsa 
Tamarindus indica 
Vitex cooperi 
Zanthoxylum acuminatum 

Shrubs 
Asplenium nidus 
Calathea lutea 
Codiaeum variagatum 
DCostus bracteatus 
Costus woodsonii 
Crinum erubescen 
Curcuma spp. 
Cyathea aroborea 
Davalia denticulata 
Dichorisandra amabilis 
Hedychium coronarium 
Heliconia marginata 
Heliconia psittacorum 
Murraya paniculata 
Nephrolepis exaltata 
Pachira aquatica 
Piper sarmentosum 
Selaginella species 
Spathiphyllum sp. 
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Suggested Seaside Plants (Baekryeongdo) 
Trees 
Alnus firma 
Carpinus cordata 
Juniperus rigida 
Pinus densiflora 
Pinus rigida 
Quercus monogolica 
Ulmus davidiana 
 

Shrubs 
Allium monanthum 
Artemisia capillaris 
Athyrium yokoscese 
Aster spathulifolius Maxim 
Camelia japonica 
Equisetum arvense 
Hemerocallis fulva 
Ixeris repens 
Lindera glauca var. salicifolium 
Mentha spicata 
Onocelea sensibilis var. interrupta 
Osmunda japonica 
Persicaria hydropiper 
Persicaria sieboldii 
Pteridium aquilinum var. latiusculum 
Smilax china 
Simlax nipponica 
Triglochin maritimum 
Vitex rotundifolia L. 

 

Suggested Mountain Plants (Jirisan) 
Trees 
Abies koreana 
Bertula costata 
Cedrus deodara 
Cephalotaxus koreana NAKAI 
Gingko biloba 
Ilex macropoda 
Juniperus chinensis var. sargentii 
Larix leptolepis 
Magnolia kobus 
Meliosma myriantha 
Pinus koraiensis 
Prunus mume S.  
Quercus acutissima 
Ribes mandshricum KOM 
Salix koreensis 
Stewartia koreana 
Taxus cuspidate 
Thuja orientalis L. 
Ulmus laciniata 

Shrubs 
Asplenium incisum 
Botrychium ternatum S. 
Cephalotaxus koreana 
Davallia mariesii M.  
Disporum ovale 
Equisetum pratense 
Heloniopsis orientalis 
Hylomecon vernale 
Isopyrum raddeanum 
Lindera obtusiloba 
Lycopodium serratum T.  
Matteucci orientalis T.  
Osmunda japonica T. 
Pinellia ternata 
Selaginella rossii 
Sphenomeris chusana L. 
Woodsia manchuriensis H. 
Veratrum versicolor Nakai 
Viola diamantica 

 

Suggested Forest Plants (Jirisan) 
Trees 
Abies koreana 
Acer pseudosieboldianum 
Betula costata 
Carpinus laxiflora 

Shrubs 
Aconitum jaluense 
Clintonia udensis 
Coreanomecon hylomeconoides Nakai. 
Dendranthema sichotense Tzvelev. 
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Cupressus sempervirens 
Fraxinus chiisanensis Nakai. 
Larix kaempferi (Lamb.) Carriere 
Picea jezoensis 
Pinus koraiensis 
Quercus mongolica 
Stewartia pseudocamellia 
Syringa reticulata var. mandshurica 
Taxus cuspidata 
 

Disporum ovale 
Filipendula Formosa 
Hemercocallis fulva 
Hylomecon hylomeconoides 
Lindera obtusiloba Blume 
Oplopanax elatus 
Rhododndron mucronulatum 
Streptopus ovalis var, ovalis 
Vaccinium hirtum var. koreanum 
Weigela florida 

 

Suggested Riverine Plants (Jirisan) 
Trees 
Abies koreana Wilson 
Juniperus chiensis 
Taxus cuspidate 
Prunus yeodensis Matsum. 
Alangium plataanifolium Harms. 

Shrubs 
Aconitum chiisanense Nakai 
Alangium platanifolium 
Asarum maculatum 
Clematis koreana 
Clintonia udensis Trautv. 
Coreanomecon hylomeconoides 
Corylopsis gotoana var. coreana 
Daphne kiusiana 
Gastrodia elata Blume 
Ligusticum tachiroei 
Lonicera caerulea var. edulis 
Monotropa uniflora 
Oplopanax elatus 
Patrinia saniculaefolia 
Rumex longifolius 
Syringa patula var. kamibayshii 
Taxillus yadoriki 
Viola albida Palib. 
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5.2. Detail Designs  
This section will show the details of enclosures designed according to international guidelines emphasizing on 
the environmental enrichment of the animals. 
 

❚: 5.2.1. Ocean Zone – Seal Enclosure  

 
<Dwg 5.2.1a> Seal Enclosure Plan 

 

The Seal Enclosure is designed after the Seal Rock at Baekryeong-do, South Korea 
The space is made up of: 

 A pool with general depth of 2.5m, of approximately 200sqm surface area 
 A 5.0m diameter wide plunge pool of 3.0m depth 
 Rock Haul-out area  
 Dry, sand based rest and activity areas 

 

The enclosure has a 3.0m backdrop made of cladded, smooth GFRC rocks with overhangs to provide shade, 
done to mimic the reference site. The enclosure front is surrounded by a rock wall with glass railings as 
containment fence, allowing visitors to observe the animals at eye level. The circulation path slopes down at 
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one corner, where transparent reinforced acrylic panels replace the rock wall to allow visitors to observe the 
seals underwater.  

 
<Dwg 5.2.1b> Seal Enclosure Section 

 

Drainage points are to be installed as recommended by engineers with a screed to fall to facilitate complete 
pool drainage. Mechanical instruments to create gentle waves could be added to create interest for both the 
seals and visitors.  
 

Considerations to sound should be taken in when placing any mechanical or pumping equipment which can 
generate loud noises. These should be placed a distance away from both the enclosure and the night house, 
preferably with appropriate acoustical shielding and plants. Trees and hedges are also planted along the rear 
side of the enclosure to minimize noise pollution created by the seals and also from the surroundings. 
 

 
<Dwg 5.2.1c> Seal Enclosure Perspective 

 

The plants should not overhang into the enclosure to minimize the probability of the animals ingesting plant 
parts. In summer, when the temperature rise above 28 degree Celsius, temporary shade structures like sail 
shades and other methods to cool down the water are to be added to maintain the water temperature at a 
comfortable level for the animals. Trees should be placed strategically to provide shade for the visitors and 
animals during the other seasons. The following is the suggested plant list for planting area on the stone wall 
structure and the enclosure’s surrounding: 
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Suggested Plant List 
Trees 
Carpinus coreana 
Pinus densiflora 
Pinus thunbergii 
Quercus mongolica 
 
Climbers / Creepers 
Calystegia soldanella 
Carlesia sinensis 
Cnidium japonicum Miguel 
Corydalis platycarpa Makino 
Ixeris repens 
 

Shrubs 
Artemisia capillaris 
Aster spathulifolius Maxim 
Camelia japonica 
Cymbidium goeringii 
Epipactis papillosa 
Hemerocallis fulva 
Ischaemum anthephoroides 
Lindera glauca var. salicifolium 
Medicago sativa 
Mentha spicata 
Scilla scilloides 
Vitex rotundifolia L. 

 

The above design is done with reference to CCAC design guidelines. (Refer to Appendix B) 
 

❚: 5.2.2. Forest Zone – Dhole Enclosure 
The forest zone is modeled after the flora and fauna diverse Jirisan  Plants that can be found in the 
forests of Jirisan is used, and topography of the area is also used to create geography interest for the species in 
this area. 
 

 
<Dwg 5.2.2a> Dhole Enclosure Plan 

 

Dholes are large canids that can travel long distances daily to forage for food. Thus, a dynamic space with 
open areas is designed for them with the following elements: 

 930sqm naturally designed space 
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 3 holding pens in the night shelter area 
 2 Dens with dry bedding like straws, where the animal can rest or take shelter from elements  
 2 Pools with filter for drinking or cooling purposes 
 The enclosure is surrounded by trees and plants to buffer unwanted noise emitted from the 

surroundings to prevent excessive sound stimuli from reaching the animals 
 Mounds are added to create geography interest, observation points and rest areas for adults from 

juveniles 
 Tall grasses and shrubs to allow animals to hide 
 Interchangeable enrichment elements like logs, boulders 

  

 
<Dwg 5.2.2b> Dhole Enclosure Section 

 

The enclosure is enclosed within a canopy net made of 3mm steel cable stretched into tensile peaks by metal 
poles of various heights up to 15m with dig barriers to prevent escapes. Running alongside it is a series of low 
wire fence alternated with a 2m tall wooden fence as a secondary barrier. The low wire fence is lined with 
shrubs to prevent visitors from getting too close to the net canopy while allowing a clear view into some parts 
of the enclosure. On the other hand, the tall wooden fence is made with peepholes to allow visitors of all 
heights to observe without stressing the animals. It also doubles up as a visual barrier.  
 

 
<Dwg 5.2.2c> Dhole Enclosure Perspective 

 

As their olfactory system is highly sensitive, herbs and other scent stimuli can be placed in the enclosures to 
stimulate natural behaviors. Some of the animals may be frightened by new objects in the enclosure, thus 
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gentle introduction is required to let the animals get used to a varied and complex environment. Some of the 
suggested plants are as follow: 
Suggested Plant List 

Trees 
Abies koreana 
Betula costata 
Carpinus laxiflora 
Cupressus sempervirens 
Picea jezoensis 
Quercus mongolica 
 
Grasses 
Clintonia udensis 
Disporum ovale 
Hemercocallis fulva 

Shrubs 
Aconitum jaluense 
Clintonia udensis 
Filipendula Formosa 
Hylomecon hylomeconoides 
Lindera obtusiloba Blume 
Oplopanax elatus 
Rhododendron mucronulatum 
Streptopus ovalis var. ovalis 
Vaccinium hirtum var. koreanum 
Weigela florida 
Herbs 

 
The above design is done with reference to AZA design guidelines. (Refer to Appendix C) 
 

❚: 5.2.3. Mountain Zone – Red Panda Enclosure 
The mountain zone is modeled after the flora and fauna diverse Jirisan  Plants that can be found in 
the mountain of Jirisan is used, and topography of the area is also used to create geography interest for the 
species in this area. 
 

The red panda is a native species of nearby China. Thus, plants that can be found in China are more widely 
used in this enclosure. The panda’s favorite bamboos are also placed for the panda’s consumption. Other 
bamboo species which are not in their diet and other hedge plants are lined along the rear perimeter wall. 
These should be planted 0.5m away from the wall itself, with regular maintenance to ensure that the branches 
do not overhang the walls allowing the pandas to escape. Some of the suggested plants are as follow: 
 

Suggested Plant List 
Trees 
Bertula costata 
Ilex macropoda 
Meliosma myriantha 
Stewartia koreana 
Ulmus laciniata 
 
Bamboos 
Phyllostachys aurea 
Phyllostachys humilis 
Phyllostachys nigra 
Phyllostachys viridis 
Pseudosasa japonica 
Sasa palmata 

Shrubs 
Asplenium incisum 
Botrychium ternatum S. 
Cephalotaxus koreana 
Disporum ovale 
Heloniopsis orientalis 
Hylomecon vernale 
Isopyrum raddeanum 
Lindera obtusiloba 
Monotropa uniflora 
Oplopanax elatus 
Patrinia saniculaefolia 
Rumex longifolius 
Viola diamantica 
 

The red panda’s habitat is in the high altitude montane, mixed forests of the Himalayan. It is normally 
nocturnal and solitary, resting among the trees during the day and coming down to feed at night. They are 
more sensitive to high temperatures and artificial shade like sail shades should be added during the summers 
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when the trees are yet established enough to provide sufficient shade. Misters can be used in hot summers 
when the temperature rises above 26.6 degree Celsius.  

 
<Dwg 5.2.3a> Red Panda Enclosure Plan 

 

The panda is a relatively private animal, thus tall clusters of trees are placed in the enclosures with nest boxes 
are placed to allow the panda to escape from the visitors’ attention as and when required. The enclosure is also 
placed at a corner to reduce the amount of stress to the animal from constant human traffic. The following 
elements are also added within the 400sqm enclosure: 

 Water pool with filter 
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 Rocks and mounds scattered around the enclosures as observation points 
 Temporary enrichment items like logs, vegetation 

 
<Dwg 5.2.3b> Red Panda Enclosure Section 

 

Operant and classical conditioning can be used to train the pandas for stress-free husbandry procedures and 
also as a form of enrichment for the animals. Other enrichment methods that can be applied for the red pandas 
are puzzle feeders, scented plants, variety of exhibit furniture which are interchanged regularly, and different 
substrates for digging. 
 

 
<Dwg 5.2.3c> Red Panda Enclosure Perspective 

 

The above design is done with reference to AZA design guidelines. (Refer to Appendix D) 
 

❚: 5.2.4. Riverine Zone – Siberian Tiger Enclosure 
The riverine zone is modeled after the flora and fauna diverse Jirisan  Plants that can be found in 
the valleys and rivers of Jirisan is used, and topography of the area is also used to create geography interest for 
the species in this area. 
 

The Siberian Tiger or Amur tiger has managed to recover from a population bottleneck in the early 20th 
century and an approximate 500 individuals are to remain in the wild. Conservation and protection of these 
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tigers and their habitat is crucial to their survival. Although the tigers are now extirpated from South Korea, 
the many stories and myths are prove that they used to play an important role in the life of Koreans.  

 
<Dwg 5.2.4a> Siberian Tiger Enclosure Plan 

 

Trees are planted within the enclosure to provide shade; however, artificial shade can be temporary installed 
during the first few summers before the trees mature and spread to provide sufficient shade. 
During cold weather, hot rocks and other heating equipment should be in place to encourage the animals to 
stay in the outdoor exhibit. A filtered pool is added for the water-loving tiger to cool down itself, drink or play 
in. A variety of other furniture are also added for the tigers to express a wider range of natural behaviors: 

 1m high stone slabs to allow tigers to observe their surroundings and also relief adults from young 
cubs 

 Logs and other wood products for the tigers to scratch or use as territory markings 
 Other temporary enrichment items like blood ice, whole chicken to be provided on an ad hoc basis as 

novel items 
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As the tiger enclosure is facing the lynx enclosure, tall visual barriers are placed alternatively to reduce stress 
on the lynxes. Scented plants are also placed along the edges to mask a portion of the tiger’s smell.  

 
<Dwg 5.2.4b> Siberian Tiger Enclosure Section 

 

The enclosure is enclosed within a canopy net made of 3mm steel cable stretched into tensile peaks by metal 
poles of various heights up to 15m with dig barriers to prevent escapes. Running alongside it is a series of low 
wire fence alternated with a 2m tall wooden fence as a secondary barrier. The low wire fence is lined with 
shrubs to prevent visitors from getting too close to the net canopy while allowing a clear view into some parts 
of the enclosure. On the other hand, the tall wooden fence is made with peepholes to allow visitors of all 
heights to observe without stressing the animals. It also doubles up as a visual barrier.  
 

 
<Dwg 5.2.4c> Siberian Tiger Enclosure Perspective 

 

Tigers enjoy foraging in tall grasses and shrubs, these should be planted in clusters around the site. Scented 
plants can be changed once in a while to create olfactory interest in the animals. The suggested plants for the 
enclosure are as follows: 
 

Suggested Plant List 
Trees 
Abies koreana Wilson 
Juniperus chinensis 
Taxus cuspidata 

Shrubs 
Aconitum chiisanense Nakai 
Asarum maculatum 
Clintonia udensis Trautv. 
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Prunus yeodensis Matsum. 
Alangium platannifolium Harms 
 
Climbers / Creepers 
Clematis koreana 

Coreanomecon hylomeconoides 
Corylopsis gotoana var. coreana 
Monotropa uniflora 
Viola albida Palib. 
Weigela florida 

 

The above design is done with reference to AZA design guidelines. (Refer to Appendix E) 
 

❚: 5.2.5. Rotational Zone  

 
<Dwg 5.2.5> Rotational Zone Perspective 

 

This zone is intended to be time shared by the 3 animals enclosed nearby - Asiatic Black Bear, Sika Deer, and 
Dhole. For safety reasons, the enclosure will be designed to fit the strongest of the 3 animals, the Asiatic Black 
Bear. A rotational exhibit will allow the animals to showcase behaviors like establishing their territory, and 
prey and predator behaviors like tracking the animals by their scent. The rotational exhibit also requires less 
maintenance on the grass as the deer will feed on it on their schedule dates and the grass can recover on other 
days when the carnivorous animals are occupying it. This rotation of animals also provides interest to the 
visitors using the facilities at Palkakdang. The location of the building act as an observation tower overlooking 
the exhibits and visitors can observe the animals while doing other activities. Some parts of the building can 
also be used as space for educating the public on animals and their habitat.  
Refer to Appendix A for the recommended animals in this section.  

 

❚: 5.2.6. Aviary Zone 
The Aviary is linked to the Tropical House and contains tropical animals from the original Aquatic Birds 
House. Tropical plants are used to recreate the animals’ habitat and encourage foraging behavior. The Aviary 
is a walk-in enclosure with disinfection points at both entrances to reduce the probability of cross-
contamination. It can also be temporary closed off to visitors during periods of avian flu for the safety of the 
animals and the public.  
 

Refer to Appendix A for the recommended animals in this section.  
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<Dwg 5.2.6> Aviary Perspective 

 

❚: 5.2.7. Tropical Zone 

 
<Dwg 5.2.7a> Overall Tropical House Perspective 

 
The Tropical House is a huge walk-in enclosure itself with free-ranging animals that are not aggressive 
towards each other and humans. Bigger animals are separated with glass walls or tension wires to prevent 
unwanted interactions. The Tropical House aims to immerse the visitors in the tropical rainforest of Southeast 
Asia without the need of flying to another country. The relevant animals from the current Tropical Animal 
House and Monkey Village are placed in this enclosure, with the addition of other interesting tropical animals 
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to attract visitors to not only observe but also do their part in preserving the animals’ habitats. 
 

 
<Dwg 5.2.57b Tropical House Basement Perspective 

 

The basement section of the Tropical House contains nocturnal animals like bats and amphibians from Korea 
and tropical Asian countries. The visitors also get to observe some of the water-loving animals underwater, 
like Asian small-clawed Otters and Siamese Crocodile. 
 

Refer to Appendix A for the recommended animals in this section.  
 

 

5.3. Management and Operations Plan  

❚: 5.3.1. General Direction 
The zoo needs to promote itself as a zoo unique to South Korea, Seoul to ensure that it is able to always attract 
and entertain visitors. This will also help it to secure governmental subsidies and funding, although an 
additional ticket income is recommended to raise the level of animal welfare in the zoo. The zoo should view 
the environmental enrichment of the animals as a long-term investment that will help in educating the public 
as well as attract more visitors.  
 

Visitors to the zoo should be educated on proper animal viewing etiquette by zoo personnel or volunteers. 
They can be stationed in front of each enclosure to give brief explanations of the animals and ways we can 
help in preserving their habitat.  
 

The staff of the zoo also needs to be motivated and given time for improvement so that they can improve the 
quality of care given to the animals. This can be achieved through the provision of a safe and enjoyable 
workplace that the staff improves themselves in. The organization structure also needs to change to provide 
more acknowledgment to its staff, and also its own facilities and management team.  
 

The habitat of keeping updated records and having regular meetings will help the staff feel more involved in 
the running of the zoo and keep the management up-to-date with problems faced on site. 
 

The frequency of meetings is recommended as follow: 
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 Who Topics 
Daily Head of Animal Welfare/ 

Curators, Headkeepers of 
each section 

Discuss previous day events, set priorities, targets and plan 
out ad hoc enrichment elements that require support from 
other sectors for the next day 

Weekly Management & Senior 
Staff 

Assess week achievements and failures, make plans for the 
following week. 

Monthly All members of staff Achievements, failures, and setting the targets for next 
month 

 

❚: 5.3.2. Phasing Plan 
 

               
 

        
<Fig 5.3.2> Phase 1 to Phase 5 

 

The renovation of the zoo is planned to be realized in 5 phases. The first areas to be addressed is the current 
Monkey Village, Tropical Animal House, and Aquatic Birds House, which will be combined to form the new 
Tropical House and Aviary. The Monkey Village and Tropical Animal House was not revamped in the last 
decade and has been voted as the top 3 enclosures of the zoo that requires urgent renovation.  
 

As the animals in the current Small Mammal Village, Tropical Animal House and Aquatic Birds Village has 
been moved into the new Tropical House and Aviary, space is freed up for other renovations. First of which 
will be the Ocean Habitat, as the Animal Hospital also urgently require improvement. The revamp of the 
palkakdang area to allow it to enclose animals safely with considerations of linking animal walkways to 
nearby enclosures is also included in this phase. The Plaza for events is also to be redesigned during this phase. 
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In the third phase, the Marine Animal House will be renovated to house the Animal Hospital. Part of the 
Ferocious Animal Village will be expanded and upgraded to house the Asiatic Black Bear and Red Fox.  
 

The Leopard Enclosure, Lynx Enclosure, and Mountain Habitat will be built in the next phase. Lastly, the 
Tiger Enclosure and the Riverine Habitat will be built. The perimeter fence will be improved, with tall plants 
to hide the fences.  
 

❚: 5.3.3. Human Resources and Organization  
A clear organization structure and communication is vital to the management of a zoo. All staff should know 
the person-in-charge of each department and the responsibilities they are tasked to do. The current 
organization structure of the Seoul Children’s Park is as follow: 
 

 
 

The main issue with this organization structure is that any maintenance required in the zoo has to be referred to 
the facilities team who is also in-charge of the whole park’s maintenance. The staff in the facilities team may 
not be as knowledgeable about the requirements in an animal enclosure as the animal welfare team, resulting 
in the need for more explanation for simple works. On the other hand, a lack of prior information before doing 
maintenance work may result in unneeded injuries or even casualties in the event that security measures are 
breached in the enclosures.  
 

Therefore, to ensure that works can be carried out smoothly in the zoo, a division that focuses on the zoo 
maintenance can be created under the facilities team or the following recommended organization structure can 
be implemented: 

Seoul Children's Park Director

Operation Team
- Approval for use of 
Park's facilities
- Management of 
commissioned 
enterprises, and 
Park's order
-Organization of 
events

Facilities Team
- Management of Green 
Spaces and Plants
- Maintenance and 
Safety management of 
Park's facilities
- Electrical/ Machineries/ 
Maintenance/ Aborist/ 
Landscape Departments

Animal Welfare 
Team

- Animal and 
Enclosure 
Management
- Operation of Animal 
related programs

Seoul Children's Park Director

Park Facilities Team Animal Welfare Team

Head of Education Head of Zookeepers

Heads of each 
Sectors

Head of Maintenancce

Cleaning Team

Techinical Team

Veterinarian

Park Operation Team

Administration
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The staff that is doing works related to the enclosures should be well-trained and fully aware of all safety 
regulations and protocols in the zoo. Staff should get various opportunities to attend courses for the caring of 
the animal species they are in-charge of. Exchange programs is a good way for zookeepers caring for the same 
species of animals to communicate and gain new knowledge from each other. Contracts that lasts for longer 
periods can be implemented as time and effort is required for the staff to be able to execute his /her work, and 
become dedicated, committed, and motivated to care for the animal. 
 

Volunteers can be employed for works that are on ad hoc basis or not usually addressed due to lack of finance 
or manpower. These could include curators on weekends and public holidays, mascots, and assistant trainers. 
This will not only improve the bond of the zoo with the local community, also form a group of people 
enthusiastic to devote their time in the zoo with minimal or no wage.  
 

Zookeepers have the heaviest responsibility in a zoo, being the ones to care for the animals directly by 
cleaning, maintaining the enclosures and feeding the animals. On top of which, they are also required to 
observe the animals daily to ensure it is healthy and devote time to planning for novel enrichment to enhance 
the quality of life of the animal. Thus, a requirement for the keepers to fill a daily keepers report will help the 
other keepers of the enclosure to follow-up of issues. Time for self-improvement should be given daily for the 
keepers to research on projects that will benefit the animal directly or on the methods to educate the public.  
 

❚: 5.3.4. Visitor Management 
Visitors may spend several hours or a full day at the zoo and will require a range of facilities at their 
convenience. The first on the list should be toilets, which should be well spaced throughout the zoo and 
properly maintained and regularly cleaned. Additional visitor facilities like interactive play area, shelters to 
rest, picnic grounds can be designated within the zoo. On top of the basic facilities like benches, shelters, 
toilets, they should also have a place where they can dine or pick up finger food and buy souvenirs. These 
could contribute to the zoo as an additional source of income.  
 

With the right facilities and services, plus a well-run animal collection, visitors will return more often. A good 
experience will be shared and spread by word of mouth encouraging more to visit the zoo. Thus, the 
management should keep track of visitor satisfaction levels, to constantly improve its visitors’ service. A zoo 
map for every visitor and large maps and directional signs at strategic locations help to navigate the visitors 
around the site. Zoo guides on particular animals can be provided for visitors who would like more details on 
the animals.  
 

The zoo can also target business or school groups. Schools can be offered the opportunity to take part in the 
well-structured educational program as an addition to their regular school program. Businesses can plan their 
meetings and staff outings at the zoo. Lastly, the zoo has to promote itself to create a positive image through 
posters, press releases, leaflets, broadcasting on radio/ TV, advertisements in stores or newspaper and online. 
A branding of the zoo could be done by creating a logo or introducing one of the collection as the mascot of 
the zoo.  
 

❚: 5.3.5. Adaptive Design Management Plan 
It is important for the animals to be able to express natural behavior. This means, for example, that animals 
that climb should be able to climb, animals that search for food should be able to search for their food and 
animals that normally live in social groups should be kept in a suitably sized group. For most animals in the 
wild the continuous search for food and safety, and sometimes the continued social interactions, make out the 
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largest part of the day. By providing the appropriate surrounding, group size, and enrichment, the animal will 
be able to express the behaviors that it would in the wild. It is important that animals are not over-activated or 
become stressed by being forced to express natural behavior. A well balanced daily regime should assure that 
an animal has enough time during the day to feed quietly or rest when it feels the need to do so. 
 

The last step of AAC theory is the application of an adaptive design management plan. Designers should 
modify the zoo exhibit environment to promote natural behaviors and reduce stereotypic behaviors. Behaviors 
which are not exhibited need to be stimulated, while behaviors which are pathological need to be removed. An 
iterative process of creating an environment, observing the results and manipulating the form and function 
again is required to continually refine the space to achieve the desired outcome. The process is adaptive in that 
the design and program are continually modified to achieve specific behavioral goals. This makes the zoo 
exhibit environment responsive and changeful, rather than static and presumptuous. The concept of adaptive 
management is not new, but part of a repertoire of recognized approaches for managing ecological resources 
(Maser, 1994, p. 334). 
 

This requires the ‘participation’ of the animals in the design process, which can be accomplished in two stages. 
First, zoological institutions and designers must engage in a comprehensive and empathic understanding of 
situated otherness. Designers must understand baseline or generalized attributes of behavior patterns based 
upon in situ study. Second, this baseline must be compared to what is observed in the zoo exhibit setting. 
Animals collaborate with us in the act of design by communicating to us via their response to both their in situ 
and their ex-situ environments. If a behavior is lacking or an undesirable behavior is present then the animal is 
communicating, is attempting to collaborate in a sense. Any subsequent limitations to collaboration, and the 
onus to act fall directly in the arena of human-animal responsibility. The needs of animals are represented in 
the design process when proposed form and function are the results of this assessment. 

http://cbs.iSkysoft.com/go.php?pid=3152&m=db


Chapter 6 Conclusion  

6.1. Summary of the Thesis 
This thesis started out with the aim of creating a zoo that puts the animals which are residing in it the first 
priority, instead of the old method of designing a park for humans to observe animals. Through the studying of 
the site and various animals, the layout of the redesigned zoo is planned and detail drawings of one enclosure 
from each of the outdoor exhibit areas are chosen to showcase how environmental enrichment can be 
considered along with safety issues, and other requirements.  
 
 

6.2. Discussion 

❚: 6.2.1. Contribution of this Thesis 
This thesis has shown how landscape architecture can actively help in the designing of enclosures with 
research and in-depth discussion with zookeepers and related staff. Zoo design thesis written from landscape 
design point of view should improve from simply a recreation of the animal’s natural habitat to a design that 
understands the space constraints of most zoos and thus the need to enrich animals’ life through various 
enrichment methods. Environment enrichment as mentioned should be adaptive, as the seasons change, as the 
individuals in the collection changes. Constant observation and evaluation are required to tailor the 
environment to the needs of the individual like how humans do the interior spaces to suit their own needs in 
each room, for each member living in the same house.  
 

This thesis hopes to be able to show that zoos designed for its inhabitants first above the visitors can be as 
interesting and fulfilling for the visitors as one designed with the visitors as a priority. 
 

❚: 6.2.2. Limitations of the Design 
The redesign of the Seoul Children’s Park Zoo is limited to the resources found on guidelines and from 
the zookeepers for animals that are also in the current collection. Thus, detail technical design for the 
enclosures is not complete, and further research into each individual animal is required to create a better 
base design on which manipulations and improvements can be done to tailor it to its inhabitants.  
 
 

6.3. Conclusion 
The design has shown that though the animal’s needs were placed in front of human’s needs, the end result is a 
space that can be equally enjoyed by both. Visual barriers reduce stress on the animals while giving visitors 
the fun of searching for the hidden animals through peeping areas. Big, spacious enclosures are able to include 
various enrichment items and most importantly space for the animals to be active and exhibit natural behaviors 
that visitors enjoy observing.  
 
Although this thesis is limited to the resources available and technical details are not shown, it can be used as a 
stepping stone for zoos trying to improve themselves from the old methods of displaying animals to become a 
zoo that showcases the animals in the best lights, promoting the need for preserving the beautiful habitats of 
these animals subtly through the enclosure itself.   
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Appendix 

❚: Appendix A: Suggested Seoul Children’s Park Zoo Animal Collection 

Name 
Class / Order/ 

Family 

Distribution 

Area 

Current 

Location 

New 

Location 

Current 

(Suggested) 

Number 

IUCN / 

CITES 

Phoca largha 

Spotted Seal 

점박이물범 

Mammalia 

Carnivora 

Phocidae 

Alaska, Russia, 

Japan, China, 

South Korea 

Marine 

Animals 

House 

Ocean 

Habitat 
4 (6) 3.1 LC 

Cuon alpinus 

Dhole 

승냥이 

Mammalia 

Carnivora 

Canidae 

Asia - 
Forest 

Habitat 
0 (5) 

3.1 EN/ 

Appx II 

Nyctereutes procyonoides 

Raccoon Dog 

너구리 

Mammalia 

Carnivora 

Canidae 

East Asia, 

Russia 
- 

Forest 

Habitat 
0 (5) 3.1 LC 

Cervus nippon 

Sika Deer 

꽃사슴 

Mammalia 

Artiodactyla 

Cervidae 

Japan, China - 
Forest 

Habitat 
0 (10) 3.1 LC 

Ursus thibetanus 

Asiatic Black Bear 

반달가슴곰 

Mammalia 

Carnivora 

Ursidae 

India, East Asia, 

Russia 

Ferocious 

Animal 

Village 

Forest 

Habitat 
4 (3) 

3.1 VU/ 

Appx 1 

Vulpes vulpes 

Red Fox 

붉은여우 

Mammalia 

Carnivora 

Canidae 

Northern 

Hemisphere, 

North America, 

Eurasia 

Ferocious 

Animal 

Village 

Forest 

Habitat 
3 (5) 3.1 LC 

Panthera pardus 

Leopard 

표범 

Mammalia 

Carnivora 

Felidae 

Africa, Asia 
Ferocious 

Animal 

Village 

Mountain 

Habitat 
2 (2) 

3.1 VU/ 

Appx I 

Panthera tigris altaica 

Siberian Tiger 

시베리아 호랑이 

Mammalia 

Carnivora 

Felidae 

Korea, China, 

Russia, 

Mongolia 

- 
Riverine 

Habitat 
0 (3) 

3.1 EN/ 

Appx I 

Lynx lynx 

Eurasian Lynx 

스라소니 

Mammalia 

Carnivora 

Felidae 

Siberia, Asia, 

Europe 

Ferocious 

Animal 

Village 

Mountain 

Habitat 
2 (2) 3.1 LC 

Ailurus fulgens 

Red Panda 

레서판다 

Mammalia 

Carnivora 

Ailuridae 

Himalayas, 

China 
- 

Mountain 

Habitat 
0 (5) 

3.1 EN/ 

Appx I 

Martes flavigula 

Yellow-throated Marten 

담비 

Mammalia 

Carnivora 

Mustelinae 

East Asia - 
Mountain 

Habitat 
0 (3) 3.1 LC 

Hydropotes inermis argyropus 

Korean Water Deer 

고라니 

Mammalia 

Artiodactyla 

Cervidae 

China, Korea - 
Riverine 

Habitat 
0 (10) 3.1 VU 

Mauremys reevesii 

Chinese Pond Turtle 

남생이 

Reptilia 

Testudines 

Geoemydidae 

East Asia - 
Riverine 

Habitat 
0 (10) 

3.1 EN/ 

Appx 

III 

Ardea alba 

Great Egret 

중대백로 

Aves 

Pelecaniformes 

Ardeidae 

Asia, America, 

Africa, Southern 

Europe 

Aquatic 

Birds 

House 

Aquatic 

Birds 

Aviary 

2 (4) 3.1 LC 

Cygnus cygnus 

Whooper Swan 

큰고니 

Aves 

Anseriformes 

Anatidae 

Eurasia 

Aquatic 

Birds 

House 

 

Aquatic 

Birds 

Aviary 

1 (4) 3.1 LC 
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Name 
Class / Order/ 

Family 

Distribution 

Area 

Current 

Location 

New 

Location 

Current 

(Suggested) 

Number 

IUCN / 

CITES 

Nycticorax nycticorax 

Black-Crowned Night Heron 

해오라기 

Aves 

Pelecaniformes 

Ardeidae 

Eurasia 

Aquatic 

Birds 

House 

Aquatic 

Birds 

Aviary 

15 (4) 3.1 LC 

Pelecanus onocrotalus 

Great White Pelican 

분홍펠리컨 

Aves 

Pelecaniformes 

Pelecanidae 

Eurasia, Africa 
Aquatic 

Birds 

House 

Aquatic 

Birds 

Aviary 

3 (4) 3.1 LC 

Ardea cinerea 

Grey Heron 

왜가리 

Aves 

Pelecaniformes 

Ardeidae 

Europe, Asia, 

Africa 

Aquatic 

Birds 

House 

Aquatic 

Birds 

Aviary 

5 (4) 3.1 LC 

Aix galericulata 

Mandarin Duck 

원앙 

Aves 

Anseriformes 

Anatidae 

East Asia 
Aquatic 

Birds 

House 

Aquatic 

Birds 

Aviary 

31 (10) 3.1 LC 

Grus japonensis 

Red Crowned Crane 

두루미 

Aves 

Gruiformes 

Gruidae 

East Asia 
Aquatic 

Birds 

House 

Aquatic 

Birds 

Aviary 

2 (2) 
3.1 EN/ 

Appx I 

Egretta garzetta 

Little Egret 

쇠백로 

Aves 

Pelecaniformes 

Ardeidae 

Europe, Africa, 

Asia 

Aquatic 

Birds 

House 

Aquatic 

Birds 

Aviary 

5 (4) 3.1 LC 

Crocodylus siamensis 

Siamese Crocodile 

샴악어 

Reptilia 

Crocodilia 

Crocodylidae 

South-East Asia 

Tropical 

Animals 

House 

Tropical 

House 
2 (2) 

3.1 CR/ 

Appx I 

Aonyx cinerea syn. Amblonyx 

cinereus 

Asian Small-clawed Otter 

작은발톱수달 

Mammalia 

Carnivora 

Mustelidae 

South and 

Southeast Asia 

Small 

Mammals 

Village 

Tropical 

House 
3 (5) 

3.1 VU/ 

Appx II 

Varanus salvator 

Water Monitor 

물왕도마뱀 

Reptilia 

Squamata 

Varanidae 

South and 

Southeast Asia 

Tropical 

Animals 

House 

Tropical 

House 
1 (3) 3.1 LC 

Nycticebus coucang 

Slow Loris 

슬로 로리스 

Mammalia 

Primates 

Lorisidae 

Southeast Asia, 

China 
- 

Tropical 

House 
0 (4) 

3.1 VU/ 

Appx I 

Macaca mulatta 

Rhesus Macaque 

히말라야원숭이 

Mammalia 

Primates 

Cercopithecidae 

Asia 
Monkey 

Village 

Tropical 

House 
2 (6) 3.1 LC 

Nomascus concolor 

Black Crested Gibbon 

검은손기번 

Mammalia 

Primates 

Hylobatidae 

China, Laos, 

Vietnam 

Tropical 

Animals 

House 

Tropical 

House 
2 (2) 

3.1 CR/ 

Appx I 

Tarsius fuscus 

Makassar Tarsier 

안경원숭이 

Mammalia 

Primates 

Tarsiidae 

Indonesia 
Tropical 

Animals 

House 

Tropical 

House 
10 (10) 

3.1 VU/ 

Appx II 

Presbytis rubicunda 

Maroon Leaf Monkey 

마룬잎원숭이 

Mammalia 

Primates 

Cercopithecidae 

Southeast Asia - 
Tropical 

House 
0 (6) 3.1 LC 

Cacatua sulphurea 

Yellow-Crested Cockatoo 

황관앵무 

Aves 

Psittaciformes 

Cacatuidae 

East Timor, 

Indonesia 

Tropical 

Animals 

House 

 

Tropical 

House 

 

3 (4) 
3.1 CR/ 

Appx II 

Manis culionensis 

Philippine Pangolin 

팔라완천산갑 

Mammalia 

Pholidota 

Manidae 

Philippines - 
Tropical 

House 
0 (3) 

3.1 EN/ 

Appx I 
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Name 
Class / Order/ 

Family 

Distribution 

Area 

Current 

Location 

New 

Location 

Current 

(Suggested) 

Number 

IUCN / 

CITES 

Rhinolophus ferrumequinum 

Greater Horseshoe Bat 

관박쥐 

Mammalia 

Chiroptera 

Rhinolophidae 

Europe, Africa, 

South Asia, 

Australia 

- 
Tropical 

House 
0 (10) 3.1 LC 

Myotis formosus 

Hodgson’s Bat 

붉은박쥐 

Mammalia 

Chiroptera 

Vespertilionidae 

Afghanistan, 

India, Nepal, 

East and 

Southeast Asia 

- 
Tropical 

House 
0 (20) 3.1 LC 

Python bivittatus 

Burmese Python 

버마왕뱀 

Reptilia 

Squamata 

Pythonidae 

South and 

Southeast Asia 
- 

Tropical 

House 
0 (4) 

3.1 VU/ 

Appx 

I/II 

Rafetus swinhoei 

Yangtze giant softshell turtle 

자이언트 양쯔자라 

Sauropsida 

Testudines 

Trionychidae 

China - 
Tropical 

House 
0 (4) 

3.1 CR/ 

Appx II 

Tapirus indicus 

Malayan Tapir 

말레이테이퍼 

Mammalia 

Perissodactyla 

Tapiridae 

 

Asia 

 

- 
Tropical 

House 
0 (3) 

3.1 EN/ 

Appx I 

Psittacula krameria manillensis 

Indian Rose-ringed parakeet 

목도리앵무 

Aves 

Psittaciformes 

Psittaculidae 

India 
Tropical 

Animals 

House 

Tropical 

House 
3 (4) 3.1 LC 

Gloydius saxatilis 

Rock Mamushi 

까치살모사 

Reptillia 

Squamata 

Viperidae 

Russia, China, 

Korea 
- 

Tropical 

House 
0 (2) 3.1 LC 

Scincella vandenburghi 

Korean Skink 

도마뱀 

Reptilia 

Squamata 

Scincidae 

Korea, 

Tsushima Island 
- 

Tropical 

House 
0 (2) 3.1 LC 

Eublepharis macularius 

Leopard Gecko 

표범 도마뱀붙이 

Reptilia 

Squamata 

Gekkota 

Asia 
Tropical 

Animals 

House 

Tropical 

House 
1 (4) N.E. 
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❚: Appendix B: Spotted Seal Enclosure Design Guidelines  

 Introduction 

The following design guidelines is taken from CCAC Marine Mammals Guidelines, developed by the ad hoc subcommittee 

on marine mammals of the Canadian Council on Animal Care (CCAC) Standards Committee and Standards for Exhibiting 

Seals in New South Wales by the Director General, NSW Department of Primary Industries.  
 

 Taxonomic Classification 

Classification Taxonomy 

Kingdom  Animalia 

Phylum Chordata 

Class Mammalia 

Order Carnivora 

Suborder Pinnidpedia 

Family Phocidae 

 

 Genus, Species, and Status 

Genus Species Common Name Korea Status IUCN  CITES 

Phoca largha Spotted Seal (점박이물범) Endangered (2nd Class) Least Concern - 

 

 General Information 

For the purposes of these guidelines, marine mammals include all members of the Order Cetacea (whales, dolphins and 

porpoises), the Order Sirenia (manatees and dugongs) and, within the Order Carnivora, the Family Phocidae (true seals), 

the Family Otariidae (eared seals and sea lions), the Family Odobendiae (walrus), and the Sea Otter (Enhydra lutris). 
 

An institution is a stand-alone administrative unit, responsible for its own animal care and use program, and having or 

being able to secure the resources and elements necessary to structure and operate its animal care and use program 

according to CCAC standards, under the guidance of a senior administrator designated by the institution to be responsible 

for animal care and use. A marine mammal facility refers only to those components of an institution that house marine 

mammals, such as enclosures (i.e. pools or pens in which marine mammals are housed), areas for food preparation and 

medical treatment, and other areas related to the care and use of the animals. 
 

Physical Description:  

Intermediate in size when compared with other true seals, with both sexes having similar body size.   

Species 
Body size 

Weight Length 

Spotted Seal (Phoca largha) 81 – 109kg 150 – 210 cm 
 

Natural History and Behavioral Repertoire: 

 Ambient Environment 

This section is intended to be used as a basis for designing and renovating an effective and functional marine mammal 

facility. 
 

Open ocean enclosures must not be located near sewage or storm drains, industrial or municipal discharges, or freshwater 

outfalls. Open ocean enclosures require DFO approval and may require an environmental impact assessment. 
 

New construction, starting with site selection, must consider potential detrimental impacts on the species to be housed. 

Factors to consider include, but are not limited to: 

• potential adverse noise, unwanted water seeping or draining into the facility, and air pollutants;  

• accessibility to good quality water;  

• security for the animals and humans;  

• ease of cleaning and disinfection without undue disturbance to the animals;  

• ability to access incapacitated animals; for medical treatment, and removal of dead animals; 
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• ability to quarantine newly acquired and/or sick animals; and  

• provision of refuge areas and shelter from adverse weather. 
 

 Temperature and Humidity 

The air and water temperatures in indoor facilities must be sufficiently regulated by heating or cooling to protect captive 

seals from extremes of temperature, and to provide for their good health and well-being and to prevent discomfort. Indoor 

facilities for seals must have ample lighting, by natural or artificial lighting, of a quality (i.e. intensity and spectral 

composition), distribution, duration and intensity that allows normal physiological and behavioral functions appropriate to 

the species involved. Daily access to natural light must be provided (except when veterinary or quarantine requirements 

may demand different circumstances). 
 

Captive seals must not be held in outdoor facilities unless the range of air and water temperature (i.e. where the water 

temperature does not fall below 5oC nor rise above 28oC) to which they may be subjected during the period does not 

adversely affect their health and comfort. Natural or artificial shelter, which is appropriate for the species concerned when 

local climate conditions are considered, must be provided to all seals maintained in outdoor facilities, to afford any 

necessary protection from weather and direct sunlight. 
 

 Light 

Lighting must be appropriate for the health and well-being of the animals (including adequate light for routine health and 

hygiene checks, and for cleaning). Lighting considerations include the quality and intensity of the light, as well as its 

distribution and duration (photoperiod). Polar species appear to tolerate ambient cycles that differ from their natural 

environment without detriment to their health (Sweeney and Samansky, 1995). As far as possible, sunlight should be used 

as the primary source, and artificial light should be spectrally similar to sunlight. Glare from surfaces should also be taken 

into account when determining appropriate light levels. 
 

As many seals develop ocular problems that may be caused or exacerbated by high levels of solar radiation, all seal 

facilities must have structures and characteristics that minimize the amount of incident and reflected light (e.g. dull, non-

reflective surfaces on walls and above water structures that provide shade). In cases where temperatures are consistently 

high, cooling devices are to be in place to control the environment. For example, water chillers, fans or sprinklers 
 

 Water and Air Quality 

Adequate drainage must be provided for all pools and must be located so that pools may be rapidly drained of water. All 

pool floors must fall to a drainage point to facilitate complete pool drainage. Drains surrounding pools, including storm-

water drains, must be placed to avoid standing water and bacterial build-up and must be arranged so that effluent does not 

flow back into pools holding seals. This does not apply to facilities that utilize clean natural marine water areas such as 

tidal basins, bays or estuaries for holding seals. However these facilities must take effective precautions to exclude debris 

and contaminants. Facilities that utilize natural water areas such as tidal basins, bays or estuaries for holding seals must 

have a means to allow for the removal of any seals for veterinary or husbandry purposes or procedures with a minimum of 

stress and handling. This may be via training and behavioral conditioning, gating systems or raceways.  

A reliable source of clean salt water and adequate power must be available. Backup power and water supply must be 

available where the animals' wellbeing depends upon a continuous source of water and/or power to maintain water quality 

or air quality.  
 

Particulate animal and food waste, rubbish, or debris that enter any pool must be removed as soon as possible to maintain 

the required water quality and to prevent health hazards to the seals contained therein. The wall and bottom surfaces of 

pools of water and dry resting areas holding seals must be cleaned as often as necessary to maintain the required water 

quality. When hazardous chemicals are in use, all animals must be removed from the area. Chemicals must not be stored in 

animal areas and must be far enough away to not contaminate any areas used by seals though leakage or gases. Water 

quality must be maintained by filtration, chemical treatment or other means so as to maintain the health of the animals. 

Facilities using an open water system are exempt from pH and chemical testing unless chemicals are added to maintain 

water quality. However, testing for coliforms is a requirement in such facilities. The median bacterial content in samples 

taken from each water body must be less than 150 faecal coliform colony forming units (CFU) per 100ml of water. Should 

a test show otherwise a second test must be taken 24 hours later. If this test shows greater than 150 CFU immediate action 
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must be taken to reduce the CFU levels to below 150 within 24 hours. Any changes in the normal operation of life support 

or environmental conditions such as excessive rainfall, water quality changes, runoff or algae blooms that may affect the 

water supply or pools would indicate testing is required. Substantive increases in biological loading would also indicate 

testing is required. Where facilities are using artificial seawater, testing must be done daily. These results must be recorded 

as part of the records of the facility. 
 

 Sound and Vibration 

Noise is a controllable pollutant that can be mitigated through abatement technology and appropriate equipment. Efforts 

must be made to protect marine mammals from exposure to harmful noise levels in both the air and water.  
 

Given the importance of acoustics to marine mammals (Au and Hastings, 2008; Southall et al., 2007), the potential effects 

of underwater noise on captive marine mammals must be considered in facility design, especially for animals using sound 

in social communication and echolocation. Pool design, including the type and location of mechanical equipment and 

choice of pool materials, must aim to minimize noise over the large frequency band the animals are sensitive to, as well as 

vibrations and reverberations. All efforts should be made to isolate mechanical equipment. Pump rooms should be remotely 

located from enclosures, and where this is not possible, appropriate acoustical shielding and vibration mats should be used. 

Care should be taken to reduce the impact of noise during construction and maintenance work. 
 

 Habitat Design and Containment 

 Space and Complexity 

Marine mammals have been held successfully in a number of enclosures that vary considerably from facility to facility. In 

general, most marine mammal enclosures will consist of a complex of pools with haul-out, dry rest, and activity areas 

incorporated as appropriate for each species. Typically, enclosures include a main or primary pool separated by movable 

barriers from one or more ancillary or secondary pools, including a holding or medical pool.  
 

Planning and design of enclosures and incorporation of environmental features is under continual improvement. The size of 

the enclosure must be adequate and capable of housing compatible social groups as appropriate. 
 

Sufficient space must be provided both horizontally and vertically to enable animals to exercise, to protect them from 

undue dominance or conflict and to provide for their social, breeding, husbandry, psychological and physical well-being. 

Exhibit enclosures and off-exhibit holding enclosures must have a pool and haul out area that satisfies the minimum 

requirements set forth below. Note that smaller enclosures may be utilized temporarily for neonatal care or for training 

purposes only. 
 

Social Group Pool Haul Out Area 

Group of 1 to 4 animals 

 

*Must incorporate a vertical column of 

water that is 2.5m deep and 5m in 

diameter 

- Surface Area                 60m2 

- Volume                    200m3 

- Average Depth               2.0m* 

- Volume per additional seal     25m3 

- Surface area per additional seal  15m2 

- Surface Area     20 m2 

- Area per additional Seal 5 m2 

- Minimum Dimension 1.5m 

 

Authority holders must provide sufficient off-exhibit holding enclosures to remove all animals from the exhibit and 

maintain them in groups small enough to ensure protection from other animals or to allow isolation for treatment. The haul 

out areas provided with each pool must allow all seals to haul out simultaneously without touching each other or causing 

significant conflict between individual seals. 
 

 Enclosure Design 

An enclosure housing seals must contain a pool of water and a dry haul out area that provides the enclosed seals with easy 

access to and from the water. Enclosures holding seals must not have any loose objects, sharp projections and/or edges that 

may cause injury or trauma to the animals, seal keepers/trainers and facility visitors, and be constructed to contain the seals 

and prevent unsupervised public from accessing the animals or the exhibit. 
 

 Holding Area 

Holding enclosures and treatment facilities for seals should be safe to both animals and seal keepers/trainers. 
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 Safety and Containment 

All enclosures housing seals must have appropriate standoff fences, or other measures, that prevent members of the public 

from being bitten by a seal in the enclosure or from falling into a pool. All above-pool areas (e.g. roofs, ceilings, walls, 

awnings etc) of any facility holding seals must be maintained to prevent the shedding of particulate or toxic material into 

any pool. 
 

 Social Environment 

 Group Structure and Size 

Spotted Seals breed in isolated pairs rather than large groups. They congregate in breeding areas, but each pair keeps its 

distance. This type of breeding system, in which the male breeds with one female and stays with her and the pup until the 

pup is weaned, is rare among seals. 
 

 Behavior Management 

 Environmental Enrichment 

Institutions holding seals must undertake measures to provide enrichment and reduce boredom and stereotypic behaviors. 

This can be in form of enrichment activities, socialization, training or other activities that present the animals with a range 

of psychological and physiological stimuli. Social species of seals must not needlessly be deprived of the company of other 

seals. However inter- and intra-specific aggression, sex ratios, and individual compatibility need to be considered. When it 

is necessary to maintain a seal in isolation, appropriate human attention and boredom-reducing activities must be provided. 
 

Training of seals must be done by, or under the direct supervision of, a suitably qualified trainer. All seals must be trained 

to undergo routine veterinary examinations as required by the veterinarian on a case by case basis. Any seal suffering any 

disease, debilitating condition, sickness or behavioral trait that may cause a risk to itself, another animal or people when 

required to perform, must not be used in any performance until such conditions are cured or behavioral traits remedied 
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❚: Appendix C: Dhole Enclosure Design Guidelines  

 Introduction 

The following design guidelines is taken from Large Canid (Canidae) Care Manual, published by the Association of Zoos 

and Aquariums in association with the AZA Animal Welfare Committee.  
 

 Taxonomic Classification 

Classification Taxonomy 

Kingdom  Animalia 

Phylum Chordata 

Class Mammalia 

Order Carnivora 

Suborder Caniformia 

Family Canidae 

 

 Genus, Species, and Status 

Genus Species Common Name Korea Status IUCN  CITES 

Cuon alpinus Dhole (승냥이) Extirpated Endangered II 

 

 General Information 

The information contained within this Animal Care Manual (ACM) provides a compilation of animal care and 

management knowledge that has been gained from recognized species experts, including AZA Taxon Advisory Groups 

(TAGs), Species Survival Plan® Programs (SSPs), biologists, veterinarians, nutritionists, reproduction physiologists, 

behaviorists and researchers. They are based on the most current science, practices, and technologies used in animal care 

and management and are valuable resources that enhance animal welfare by providing information about the basic 

requirements needed and best practices known for caring for ex situ large canid populations. This ACM is considered a 

living document that is updated as new information becomes available and at a minimum of every five years.  
 

Information presented is intended solely for the education and training of zoo and aquarium personnel at AZA-accredited 

institutions. Recommendations included in the ACM are not exclusive management approaches, diets, medical treatments, 

or procedures, and may require adaptation to meet the specific needs of individual animals and particular circumstances in 

each institution. Statements presented throughout the body of the manuals do not represent specific AZA accreditation 

standards of care unless specifically identified as such in clearly marked sidebar boxes. AZA-accredited institutions which 

care for large canids must comply with all relevant local, state, and federal wildlife laws and regulations; AZA 

accreditation standards that are more stringent than these laws and regulations must be met.  
 

The ultimate goal of this ACM is to facilitate excellent large canid management and care, which will ensure superior large 

canid welfare at AZA-accredited institutions. Ultimately, success in our large canid management and care will allow AZA-

accredited institutions to contribute to large canid conservation, and ensure that large canids are in our future for 

generations to come.  
 

Physical description:  

Species 
Body size 

Weight Shoulder Height 

Dhole (Cuon alpnius) 12 – 18kg ~50 cm 
 

Natural History and Behavioral Repertoire:  

Large canids are cursorial animals. Some species can travel long distances (>16 km/10 mi) on a daily basis, or disperse 

over longer distances (>805 km/500 mi) during seasonal movements. Food and foraging habits of the dhole is 

predominantly carnivorous and prey on ungulates many times their individual size using cooperative hunting strategies. 

Food chases are short, with most stopping at about 500m. Dhole lives in large multigenerational packs without rigid 

dominance hierarchies with several breeding females. A clan is normally made up of 12 individuals, with some numbering 

up to 40. Senses of sight, hearing, and smell are well developed in all species. 
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 Ambient Environment 

 Temperature and Humidity 

Dholes tolerate cold weather, but should be provided with a dry den structure, with dry bedding such as straw for shelter 

from rainy or windy conditions. In addition to dens, outdoor enclosures should have features that provide windbreaks and 

rain shelters for all individuals within the social group, whether they choose to shelter together or separately. In general, 

they do not require supplemental heating in their dens, and do not generally require specific access to an enclosed, climate-

controlled environment. 
 

In summer, they adapt effectively to the higher environmental temperatures if they have the opportunity to rest in shaded 

areas. Sufficient shade should be provided throughout the day within outdoor enclosures to allow all members of a social 

group to gain access to it, whether resting together with conspecifics or apart from them. Additional approaches that can be 

used to provide opportunities for the animals to regulate their own temperature in hot weather include the provision of air 

conditioning, underground dens, mist systems, swamp coolers, and water features in which the animals can cool 

themselves. 
 

Healthy, adult large canids should be able to cope effectively with humidity in the outdoor environments at current AZA 

member institutions, where relative humidity average ranges from 15-80%. Canids cool themselves primarily through 

panting, which is more effective when humidity is low, so animals should be monitored in conditions where both 

temperature and humidity reach extreme highs. Care should be taken that large canids are not physically stressed during hot 

and humid days in order to prevent possible hyperthermia. An outdoor enclosure with a variety of microclimates will allow 

individuals to choose the most comfortable local environment within their enclosures. In order to provide optimal humidity 

and ventilation within enclosed dens or holding areas, hard surfaces should dry quickly and stay dry when they are 

occupied by canids. It is recommended that large canids not be kept in enclosed, climate-controlled environments for 

extended periods of time, except for medical or for temporary husbandry management reasons. 
 

 Light 

Although it is difficult to assess all of the effects of photoperiod on large canids, therefore, it is generally recommended that 

large canids be kept under natural light with a natural diurnal cycle; this is best accomplished by housing them in outdoor 

enclosures. 
 

 Water and Air Quality 

As the primary enclosures provided to large canids are typically outdoor areas with constant fresh air, normal air quality 

considerations are generally not applicable. Veterinary or temporary husbandry holding buildings should have at least 15-

20 fresh air changes per hour, and sufficient ventilation to allow wet surfaces to dry quickly.  

Large canids will regularly drink from or splash in water features within their enclosures, and a source of clean drinking 

water should always be available in the form of a water bowl or clean pool. Large canids do not appear to be competitive 

over access to water if it is freely provided. Small, shallow pools are recommended for large canid enclosures in zoos and 

aquariums where summer temperatures are extreme, as animals will use the pool to regulate their temperatures. Safety 

precautions for the use of wet moats as containment barriers should be applied to all water features. Pools should also be 

drained to an appropriate level when young pups are present in the enclosure.  
 

As natural water features are difficult to monitor for water quality and depth, they are generally discouraged. Water 

features, such as moats, streams and pools, may be kept clean by using regular dump-and-fill, constant change, or filtration 

and sterilization methods. When water bowls or drinkers are provided, they should be emptied and refilled daily and 

disinfected weekly. Some large canids will defecate or urinate in standing water, water bowls, or pools, so water quality 

should be carefully monitored throughout the day. All cleaning aids, disinfectants, and chemical agents used to clean water 

bowls and water features should be safe, nontoxic, and biodegradable. Veterinarians at each institution should develop 

disinfection protocols for water features, and identify safe and effective cleaning and disinfecting products. 
 

 Sound and Vibration 

Large enclosures and multiple hiding places within enclosures provide large canids with some opportunities to escape or 

cope with any unexpected loud noises. Features such as plantings and hedgerows inside or outside of an enclosure may also 

help muffle undesirable noises. However, large expanses of artificial rock wall (e.g., granite) may magnify undesirable 
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noise, and should be avoided in the design of large canid enclosures. The acoustic environment of a concrete-walled indoor 

space may be very noisy and disturbing to large canids.  
 

Excessive sound stimuli can result in behavioral and physiological responses in animals (Coppola et al., 2006), and in 

extreme cases can be a contributing factor to immunosuppression, intestinal problems, and other veterinary health disorders 

relating to glucocorticoid responses (Spreng, 2002). Sales et al. (1997) and Coppola et al. (2006) discuss sound stimuli in 

relation to domestic dog welfare in kennel/shelter environments, and this research may be useful in the development of 

more specific sound and vibration recommendations for large canids. A more complete understanding of the sensitivity of 

large canids to sounds and vibrations and the effects on their well-being is an area in need of research. 
 

 Habitat Design and Containment 

 Space and Complexity 

Careful consideration should be given to exhibit design so that all areas meet the physical, social, behavioral and 

psychological needs of the species. Animals should be displayed, whenever possible, in exhibits replicating their wild 

habitat and in numbers sufficient to meet their social and behavioral needs (AZA Accreditation Standard 1.5.2). 
 

Large canids should be provided with large, complex outdoor spaces. Enclosure shape, topography, substrate, plantings, 

and proximity to the public should all be considered in the design process. A large and varied enclosure will provide greater 

opportunity for canids to express their full range of natural, species-appropriate behaviors, and eliminate the associated 

stress and unnatural behaviors associated with housing in low quality environments. 
 

The size of a primary enclosure for the long-term holding of a large canid should be at least 465 m
2

. Canids kept in 

undersized areas may show diminished well-being as evidenced by pacing, aggression, nervousness, poor reproduction, 

and poor care of offspring. An appropriately sized enclosure is dependent upon the size of the social group, the 

reproductive state of the individuals in a social grouping, and the enclosure complexity. Enclosures of the sizes listed below 

have resulted in healthy, long-lived canids that are able to express species-appropriate behaviors, and these enclosure size 

recommendations (together with enclosure complexity and variability considerations discussed below) are considered 

adequate by the AZA Canid TAG to prevent abnormal or maladaptive behaviors in these species. 
 

Social Group Primary Enclosure Holding Area 

Same sex group of 2 animals or non-

reproductive pair 

 

- 405 m2 

- Add 93m2 for each addition member of a compatible 

same sex or non-reproductive grouping 

- 2 holding/shift pens of 19m2 

Single generation breeding enclosure - 930 m2 - 3 holding/shift pens of 19m2 

Multi-generational breeding enclosure - 930 m2 or larger 

- Plus, a secondary enclosure of 465 m2 

- 3 holding/shift pens of 19m2 

Potential grouping for reintroduction to 

the wild 

- 1860 m2 or larger 

- Plus, a secondary enclosure of 465 m2 

- 3 holding/shift pens of 19m2 

 

Providing minimum safe distances for individuals to move within social groups, as well as around humans entering 

enclosures with the animals, should be carefully considered for these social but competitively aggressive predatory species. 

In non-competitive circumstances, large canids in a natural social group will rest and move within several feet of one 

another. However, the inter-individual distances maintained by large canids are dependent upon the individual social 

relationships within the group, which can change over time. The shape of enclosures is in important factor. For example, a 

465 m
2 

enclosure with dimensions 20 m x 23 m is better than a 3 m x 155 m enclosure. Multiple visual barriers within 

enclosures will decrease the stress associated with proximity to an aggressive competitor. However, all facilities housing 

large canids should have sufficient holding space to accommodate irreconcilable aggression between conspecifics if this 

occurs. 
 

 Enclosure Design 

Large canids are primarily cursorial animals, and should be provided with flat, smooth (“run-able”) ground so that they can 

walk, trot, or run. Earthen berms or long slopes are desirable topographical features. However, enclosures should not be 

barren. Many plants, furniture of varying sizes, and a variety of walk-able surfaces are highly recommended. Enclosures 
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should be furnished with deadfall, logs, or boulders, and should be planted with trees and shrubs to provide shelter, shade, 

and escape from conspecifics. Natural or artificial shelters should be provided in both on- and off-exhibit areas to allow 

animals privacy and escape from inclement weather or insects. Examples of appropriate shelters include: hollow logs, rock 

overhangs, underground dens, deadfall, logs, boulders, trees, bushes, holding buildings, and artificial den boxes made of 

wood or PVC. Many canids use elevated areas (e.g., berms, tops of den boxes, elevated platforms) for resting, which can 

promote better visibility for both canids and zoo visitors. Exhibit furniture should not be situated close to the primary 

containment barrier where animals could use it for climbing, jumping, and escape. 
 

Large canids should be housed on natural substrates such as grass, dirt, sand, or forest litter. Natural substrates allow and 

encourage species-appropriate behaviors such as walking, trotting, running, caching food items, and digging shallow 

depressions for resting. The combination of substrate, topography, and furnishings will help to increase the quality of the 

exhibit from the animals’ perspective. Large canids will occasionally dig their own dens, and may be encouraged to do so 

by providing the proper substrate in the enclosure. However, natural-made dens can make the task of inspecting, removing, 

treating, or monitoring adults and pups difficult and dangerous. There is also the potential for natural-made dens to 

collapse. The length, depth, and location of the den and soil type should be considered when deciding whether to fill in the 

den or allow its continued use by the animals. The following substrates and natural enclosure materials have been provided 

to promote species-appropriate behaviors in large canids: 

 Plantings and grasses 

 Substrate piles/dirt and brush piles 

 Tall grass patches for “hiding” 

 Fallen trees and leaves 

 Pine cones, acorns and other mast 

 Straw, dry grasses 
 

The use of a variety of natural plantings (e.g., shrubs, trees, tall grasses) within outdoor enclosures will increase the natural 

variability of the environment, especially where grasses and shrubs are allowed to grow to maturity. Large canids will scent 

mark on plants and objects within their enclosures. Water features, such as pools and streams, also provide a constant 

source of change within the exhibit. 
 

Enclosures should be large enough and contain sufficient visual barriers to provide the occupants with a degree of privacy 

and ability to avoid the public, staff, and each other when desired. When large canids do not have sufficient visual privacy 

or feeling of security, they are more likely to show stereotypic abnormal behavior, including pacing, spinning or twirling, 

excessive self-grooming (licking or chewing), and a range of other abnormal or inappropriate behaviors and conditions 

such as increased agonistic interactions, diarrhea, hair loss, decreased appetite, weight loss, reproductive failure, or 

maternal neglect. Exhibits should have public viewing access limited to no more than 50% of the circumference. Animals 

should be provided with options for choosing to hide or to spot “danger” coming from a distance. Large canids will seek 

out opportunities for long views of their surroundings, and if too confined may exhibit the stress-indicating behaviors noted 

above. 
 

Care should be taken when designing enclosures to avoid tight corners (<90°). Large canids tend to climb and jump in 

corners, and can also trap subordinates in these areas. A circular perimeter pen design may reduce stereotypic pacing and 

scattered running responses during capture procedures. All enclosures should be constructed in an area that drains well to 

prevent the collection of water in the yard, especially in the vicinity of the dens. Exhibits should also be designed to allow 

access to large equipment for landscaping and construction, so that exhibit furniture (e.g., large rocks, deadfall, etc.) can be 

easily added, moved, or removed from the enclosures. 
 

 Holding Area 

An ideal holding facility consists of a primary outdoor enclosure with an adjacent secondary enclosure and three shift pens 

(one indoors) adjacent to the primary enclosure. Holding pens should be easily accessible from the main enclosure, and 

animals should be made familiar with them through feeding and/or continuous access. Shift areas should be accessible to 

animals at times other than capture or potentially stressful husbandry procedures so that the animals do not become 

reluctant to use them. All holding buildings should be well lit and ventilated, easily sanitized, and have remotely operated 

 Sand 

 Bark Mulch 

 Pine needles and shavings 
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doors for shifting animals. Off-exhibit holding or shifting areas, particularly when used for restraint or capture, should be 

fully covered and high enough (2.1 m/7 ft) to allow for the flight/jump/climb response of an animal. Holding areas 

constructed of hard materials (e.g., concrete) should be covered with suitable soft substrates (described above) and bedding 

materials (e.g., hay or straw) to prevent damage to foot pads and provide opportunities for animals to perform a wide range 

of species-appropriate behaviors. 
 

 Safety and Containment 

Animals housed in free-ranging environments should be carefully selected, monitored and treated humanely so that the 

safety of these animals and persons viewing them is ensured (AZA Accreditation Standard 11.3.3). 
 

Pests and predators: The containment features described in this section should deter entry into the enclosures by feral 

dogs and cats, skunks, raccoons, bobcats, coyotes, pumas, and foxes. These animals could pose a health risk to large canids 

from both an injury and a disease/parasite perspective. Feral animals can serve as potential sources of pathogens such as 

rabies, yersiniosis, leptospirosis, salmonellosis, toxoplasmosis, parvovirus, and canine distemper. When pest control 

programs are implemented within an institution, extreme caution should be exercised to ensure that animals do not 

consume rodents that have ingested rodenticides, and at no time should large canids have primary access to any rodenticide 

compound used. Rodent pests should be handled through a well-planned, veterinary-supervised, continuous pest control 

program. 
 

Animal exhibits and holding areas in all AZA-accredited institutions must be secured to prevent unintentional animal 

egress (AZA Accreditation Standard 11.3.1). Exhibits in which the visiting public may have contact with animals must 

have a guardrail/barrier that separates the two (AZA Accreditation Standard 11.3.6). 
 

Exhibit design should be considered carefully to ensure that all areas are secure, and particular attention should be given to 

shift doors, gates, keeper access doors, locking mechanisms, and exhibit barrier dimensions and construction. The 

containment of large canids in an enclosure should have a dig barrier, a perimeter wall or a moat, and a climbing barrier if 

walls can be climbed. A double-door enclosure access system leading to all areas containing large canids is highly 

desirable, and a secondary perimeter fence is strongly recommended to surround all holdings of large canids. 
 

Dig barriers: The entire enclosure perimeter should have an underground component to prevent animals from digging out. 

Large canids that are seeking to escape an enclosure by digging will generally begin to dig at the perimeter fence or wall. 

Care should be taken to monitor all digging, wherever it occurs within an enclosure. To prevent digging out at the 

perimeter barrier, a 90 cm (3 ft) wide section of chain-link fencing can be installed by lacing it with smooth wire or “hog 

rings” to the base of the vertical fencing. This digging barrier should come to the fence at approximately 90° to the vertical 

fence, and should be buried 15-30 cm (6-12 in) below ground level. A concrete footing 15-20 cm (6-8 in) wide and 90-120 

cm (3-4 in) deep should be poured at all gates to prevent digging at these areas, and any other areas where a digging barrier 

cannot be installed. 
 

Mesh walls and climbing barriers: Large canids have the ability to climb all types of mesh fencing. When this type of 

barrier is used, a climbing barrier should ensure complete containment. Perimeter mesh walls should be of sufficient 

strength, gauge, opening size, and tautness to prevent the animals from tearing, snipping, or stretching the mesh, or from 

becoming entangled in it. Nine gauge or heavier steel wire in 5 cm (2 in) square chain-link fabric suspended on 6.1 cm (2.4 

in) metal line pipes and 7.4 cm (2.9 in) terminal posts that are set in concrete satisfies all the requirements for large canid 

mesh wall containment. 
 

Vinyl-coated wire is not recommended because canids can easily chew off and may swallow pieces of the coating. Plastic 

or nylon mesh will not permanently contain most large canids. Cable mesh can be used, but should be sufficiently taut to 

prevent an animal (of any age) that attempts to escape from getting its foot entangled, and preventing animals pushing their 

muzzles through far enough through the cables to allow them to use their carnassial teeth to snip through it. Frequent fence 

inspection is strongly recommended, as one facility experienced a failure with 9-gauge chain-link fabric, and grey wolves 

are capable of snipping 9-gauge cable wire with their carnassials. All mesh fencing should be checked for gaps or 

stretching at bar attachment and extra precautions should be taken where there is any compromised fencing that would 

allow a canid to get its carnassial teeth close enough to the mesh to bite it. 
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As canids are skillful climbers and good jumpers, it is recommended that the vertical height of a mesh wall be at least 2.5 m 

(8.2 ft) including the addition of a 1 m (39 in) overhanging climb barrier extending into the enclosure at a 35-45° upward 

angle. Maned wolves can be contained with a 2.2 m (7.2 ft) vertical wall together with an overhanging climbing barrier. 

Overhanging mesh wire climbing barriers need not be as heavy a gauge as the primary mesh barriers, as there will not be 

many (or any) opportunities for large canids to chew on or snip through the overhanging barrier. Horizontal wire strands or 

hot wire are not generally recommended for use as climbing barriers, as they will not contain a highly motivated large 

canid attempting to climb out. Hot wire can be used as a feature to discourage a large canid from using an area within an 

enclosure, but it should not be used as a primary containment barrier. 
 

Mesh used as a common containment barrier between conspecifics or another species should have an opening size (e.g., 

≤2.5 cm x 2.5 cm/1 in x 1 in) that prevents any possibility of individual animals at any age from getting body parts (e.g., 

paw, tail, etc.) through the containment barrier into the adjacent enclosure. 

 

Solid walls: Solid walls used as primary containment barriers for maned wolves should not be less than 2.2 m (7.2 ft), or 

2.5 m (8.2 ft) for other large canid species. Solid walls 3.5 m (11.5 ft) tall are sufficient to contain large canids, as long as 

the walls cannot be climbed. Solid walls that are less than this height, and any areas where solid walls of any height can be 

potentially climbed, should have a climbing barrier as described above. Hybrid walls with the lower part solid and the 

upper part mesh with a climbing barrier are commonly used for large canids in zoos and aquariums. For zoos and 

aquariums in climates where large amounts of snow are possible during the winter, care should be taken to ensure that 

snow banks do not provide a means for animals to escape their enclosures. 
 

Moats: Dry moats are effective at containing large canids if the vertical containment wall meets the vertical parameters 

stated above for solid walls, and the horizontal jumping distance is at least 5.5 m (18 ft) for most large canid species, or 3.7 

m (12.1 ft) for maned wolves. Within the enclosure, the moat should be sloped (~30° from horizontal) facing into the center 

for at least part of the distance, in order to allow animals the ability to get out of the moat and back into the enclosure. If a 

dry moat is used when pups are present, all sides facing into the enclosure should be sloped. For zoos and aquariums in 

climates where large amounts of snow are possible during the winter, care should be taken to ensure that snow banks do not 

provide a means for animals to escape their enclosures. 
 

Wet moats containing water should be of the same horizontal and vertical dimension as the dry moat, with a climb barrier 

on the exterior side of the wet moat. Most large canids are good swimmers. Wet moats should be of the same depth as dry 

moats so that they provide effective containment even if accidentally drained. Wet moats should also have a ledge on all 

edges facing into the enclosure where there is not a sloped bottom, so that animals can get out of the water easily. If pups 

are present, a wet moat should not be used. If the wet moat is drained with pups present, the side of the moat facing into the 

enclosure should be sloping. For zoos and aquariums in climates where temperatures drop below freezing during the 

winter, care should be taken to ensure that frozen water within wet moats does not provide a means for animals to escape 

their enclosures. 
 

Other types of containment: Metal bars can be used as primary containment. If used, bars should be spaced closer than 5 

cm (2 in) apart to prevent the limbs or heads of pups from becoming trapped. This spacing also minimizes the likelihood of 

injuries that may result from animals biting on the bars. Metal bars should not be used to separate large canids from 

conspecifics or other carnivorous mammals. Metal bars will not prevent a paw or a tail from slipping into an adjacent 

enclosure resulting in injury. The use of metal bars for new large canid enclosure construction is not recommended. 
 

Transparent barriers, such as glass, Plexiglas, and Lexan, offer a pleasant unobstructed view of canids for visitors. Care 

should be taken when introducing new canids to enclosures with viewing windows, as animals may initially perceive these 

transparent barriers as open space and accidentally run into them. Temporarily striping the barrier with tape may help. Hot 

wire can be used as a feature to discourage a canid from using a particular area within an enclosure, but never as a primary 

barrier. 
 

Small holding or shift pens: For dirt floor holding pens of <46.5 m
2 

(500 ft
2

), galvanized chain-link mesh should be 

buried under the entire pen as an anti-dig barrier. Concrete floors will also prevent digging, and are useful for temporary 

veterinary enclosures, but may cause raw footpads in nervous canids. Concrete floors should only be used in enclosures 
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housing large canids for short-term periods. It is advisable to have a solid or mesh roof completely covering small holding 

and shift pens of this size for complete containment, especially if animals are to be captured and restrained within the 

enclosure. 
 

Doors: Doors used in large canid enclosures can be solid or mesh, and made of materials similar to those described above 

for primary exhibit containment. Slide doors or guillotine gates that animal caretakers can operate without entering the 

exhibit are useful for large canid management. These gates should have an opening of at least 91 cm (36 in) high and 61 cm 

(24 in) wide, and should be securable in the closed position; a motivated large canid can lift an unsecured guillotine gate. 

Swing gates can be used for animal shifting, but are less efficient and may require entry into the exhibit to open or secure. 

Swing gates are best reserved for staff access. For the safety of the animals and staff, any gaps between the doors and the 

containment walls should be less than 5 cm (2 in). It is recommended that animal caretakers entering a canid enclosure 

should pass through two levels of containment (e.g., primary and secondary). This design feature should be considered in 

the facility design. 
 

Secondary perimeter fencing: Large canid facilities should be contained within the institution’s USDA standard 

perimeter fence (AWR 2005). This fence should be 2.5 m (8 ft) high with gates that can be closed if an animal escapes its 

enclosure. The perimeter fence provides staff with an opportunity to capture an escapee before it leaves the institution. 
 

Safety: Maintenance checks as well as fence and perimeter inspections should be part of a keeper’s daily routine. Fence 

lines should be inspected daily to detect any need for repairs, sharp protrusions, and to fill in substantial holes to prevent 

possible escape or injury from digging. Fence integrity is imperative to the safety of all the animals in an enclosure. Large 

canid enclosures should be also checked daily to ensure that canids cannot injure themselves on any exhibit furniture or 

enrichment initiative provided to the animals. 
 

All emergency safety procedures must be clearly written, provided to appropriate staff and volunteers, and readily available 

for reference in the event of an actual emergency (AZA Accreditation Standard 11.2.3). 
 

 Social Environment 

 Group Structure and Size 

Careful consideration should be given to ensure that animal group structures and sizes meet the social, physical, and 

psychological well-being of those animals and facilitate species-appropriate behaviors. Large canids express a wide variety 

of social preferences, from seasonal monogamy in maned wolves, to large, multigenerational packs of some dholes, 

African wild dogs, gray wolves, and red wolves. There is social flexibility within many species related to environmental 

conditions, territory size, prey availability, and prey size. Social relationships within a group are determined by age, sex, 

breeding season, dominance ranking, and may involve extreme aggression. Dominance interactions in an aggressive 

predator like a large canid can be lethal. 

The basic social unit for dhole is the breeding alpha pair and young of the year. This grouping works best in zoos and 

aquariums. The reality of managing a large population of these canids in collaboration with many other zoos is that 

replicating social conditions observed in the wild is challenging. These species form multigenerational packs in the wild. 

The benefits of this social structure are far-reaching. The primary litter has the benefit of experiencing and assisting with 

the growth and development of the secondary litter. The secondary litter likewise can greatly benefit from all aspects of 

group social interaction including, but not limited to, “aunting” behavior, play, aggression, dominance and submission, 

vocal communication, hunting, and feeding activities. The only constraint on multigenerational packs in zoos is the 

maturation of the young with the potential for incest or group conflict resulting from the inhibition of dispersal. 
 

Short-term groupings of large canids in the wild that are outside of the typical “territorial alpha pair/pack” paradigm are 

often seen, but appear to be temporary situations; a reflection of the affiliative nature of these species. Besides the basic 

social unit described above, these species of large canids may be managed as contracepted pairs, contracepted pairs with 

non-breeding age young, post-reproductive pairs, same-sex groupings, as individuals, or in some other grouping. 

Fortunately, canid social flexibility permits significant variation in management groupings. Alternative social groupings are 

described below. 

 

Breeding pairs with young: Breeding pairs with young rarely have social incompatibility problems until the pups reach 
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approximately 18 months of age. With the exception of male African wild dogs living in their natal pack, adolescent 

animals would normally disperse from the family group at this time. Without the ability to disperse, social and sexual 

maturation in the family pack can result in incest and/or pack conflict. It is best to remove 18-month-old individuals from 

the pack and keep them separated by sex, except for male African wild dogs living in their natal pack. Contraception of all 

the reproductively mature members in a large family pack containing adults and their mature offspring has not been 

effective in reducing pack conflict. 
 

Contracepted pairs: Contracepted pairs work well in zoos and aquariums for the lifetime of that pair.  
 

Contracepted alpha pairs with pups: Contracepted alpha pairs with pups may work well for many years, if all the pups are 

of the same sex. The presence of the alpha pair or a single same-sex parent may reduce the frequency of the conflicts that 

are sometimes seen with same-sex groupings. If the pups are of both sexes, one same-sex group should be removed from 

the pack at 18 months of age to prevent breeding. 
 

Same-sex groups: Same-sex groups work best if the individuals are siblings. These groupings usually work better with all-

male groups than all-female groups. If same-sex groups of unrelated individuals or individuals of different ages are 

attempted, animal caretakers should be prepared to remove an individual if group conflict and injury are observed. This 

approach has been attempted successfully with Mexican wolves, but not with red wolves. If an individual is temporarily 

removed from a same-sex group, the remaining pack members may re-align their social structure in its absence. If attempts 

are made at returning this individual to its pack, it may have great difficulty re-establishing itself within the new group 

structure. There is the potential for significant social conflict and injury in these cases 
 

Uncontracepted single adult with young: There is a record in Mexican wolves of an uncontracepted single adult female 

with a male pup of ten months of age resulting in a pregnancy. This grouping is not recommended. 
 

Single animals: Lone individuals are common in the wild. However, the inclination of individual large canids is to be with 

conspecifics. In zoos and aquariums, a lone large canid will do well by itself, but it will do better if it has a compatible 

companion. 
 

Post-reproductive pairs: Compatible post-reproductive pairs generally do well for many years. 
 

Optimal Group Size: The table below provides the best situation for the social housing of dholes. Certain social groups will 

be limited by enclosure size, as larger groups need correspondingly larger spaces. Large canids show a great range in social 

flexibility outside of these recommended group structures. 
 

Optimal Social Group Alternative groupings 

Male-female pair with 1st and 2nd generation litters (<1.5 years) Litter mates (<1.5 years), or same-sex packs (related or unrelated 

individuals) 

 

Same-sex group formation: When forming same-sex groups, sibling social groups work best, but tension and aggression 

may still occur particularly in female groups of some taxa (e.g., coyote), and especially when female groups are in close 

proximity to mature males. Many factors should be considered when attempting to form a non-sibling same-sex grouping 

of social canids. Introductions should occur under close supervision in large areas where each animal has the ability to 

retreat if it feels threatened (see section 4.3 for additional information on introductions). A number of steps can be taken to 

encourage the successful formation of same-sex packs, including: 

 Providing multiple feed, water, and resting sites so that they cannot be monopolized by aggressive or 

dominant individuals. 

 Creating open feeding areas so that all animals feel secure enough to feed. 

 Ensuring that all areas are open during an introduction in a manner that provides no opportunity for an 

animal to be cornered by conspecifics. 
 

The formation of a non-sibling same-sex grouping is most successful if all the animals arrive at the same time and are 

introduced on neutral ground. To increase the likelihood of success, the animals should be introduced outside of the 

breeding season. Age composition is also important. An older animal coupled with younger animals (no more than two 
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years apart in age) has been the most effective approach. For Mexican wolves, there has also been some success in mixing 

subordinate same-sex individuals from large family packs into mixed-age, same-sex groups. 
 

Separation of sexes and young: In the first few months of life, pups are completely dependent upon their dam for milk, 

warmth, and protection. Pups may also depend on their sire and often other members of the pack to provide additional 

food, protection, and instruction on social and predatory skills. In the wild, juvenile dholes will typically disperse at 18 

months of age. By 18 months of age, individuals of most large canid species are also sexually mature, and can be socially 

and functionally independent of their natal pack. 
 

 Behavior Management 

 Environmental Enrichment 

Environmental enrichment, also called behavioral enrichment, refers to the practice of providing a variety of stimuli to the 

animal’s environment, or changing the environment itself to increase physical activity, stimulate cognition, and promote 

natural behaviors. Stimuli, including natural and artificial objects, scents, and sounds are presented in a safe way for the 

large canid to interact with. Some suggestions include providing food in a variety of ways (i.e., frozen in ice or in a manner 

that requires an animal to solve simple puzzles to obtain it), using the presence or scent/sounds of other animals of the same 

or different species, and incorporating an animal training (husbandry or behavioral research) regime in the daily schedule. 
 

Enrichment programs for large canids should take into account the natural history of the species, individual needs of the 

animals, and facility constraints. The large canid enrichment plan should include the following elements: goal-setting, 

planning and approval process, implementation, documentation/record-keeping, evaluation, and subsequent program 

refinement. The large canid enrichment program should ensure that all environmental enrichment devices (EEDs) are 

“large canid” safe and are presented on a variable schedule to prevent habituation. AZA-accredited institutions must have a 

formal written enrichment program that promotes large canid-appropriate behavioral opportunities  
 

Large canid enrichment programs should be integrated with veterinary care, nutrition, and animal training programs to 

maximize the effectiveness and quality of animal care provided. AZA-accredited institutions must have specific staff 

members assigned to oversee, implement, train, and coordinate interdepartmental enrichment programs  
 

A variety of approaches to promote species-appropriate behaviors in large canids (and provide them with choice and control 

over their environment) have been provided throughout this manual. It is recommended that enrichment initiatives be 

developed, implemented, and evaluated in a systematic way, using information available from published and Internet 

resources. With approval from institution veterinarians and managers, the following enrichment initiatives can be utilized 

within enrichment programs to promote foraging, feeding, object manipulation, and investigation in large canids: 
 

Olfactory enrichment1 Physical objects 

- Common herbs and spices 

- Perfume2 

- Animal scents and lures (commercial 

formulations) 

- Feces or urine from other species2 

 
1 Only small amounts of scent are needed 
2 Approval from veterinarians should be sought prior to 

using these enrichment initiatives  

- Favored food item hidden within exhibit 

- Large bones 

- Large rawhide chew toys 

- Ice blocks containing food items 

- Safe ball, for short durations to avoid habituation 

- Coconuts 

- PVC pipe with small rocks or seeds inside 

- Sticks and small branches 

- Feathers 
 

Olfactory enrichment provided to canids can increase the complexity within their zoo environments, provide them with 

experience of natural scents, and promote species-appropriate investigation and foraging. The effects of some odors or 

scents may be under-appreciated in canid husbandry, and can be very enriching.  
 

Some large canids can be naturally frightened by new objects and situations (neophobic) (Musiani & Visalberghi, 2001; 

Mettler & Shivik, 2007). Exposing animals from a young age to a complex varied environment and making exhibit 

modifications in small steps may help minimize neophobic responses in sensitive species. Complex and varied rearing 

environments are critical for animals considered for possible reintroduction attempts. 
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❚: Appendix D: Red Panda Enclosure Design Guidelines  

 Introduction 

The following design guidelines is taken from Red Panda Care Manual, published by the Association of Zoos and 

Aquariums in association with the AZA Animal Welfare Committee.  
 

 Taxonomic Classification 

Classification Taxonomy 

Kingdom  Animalia 

Phylum Chordata 

Class Mammalia 

Order Carnivora 

Suborder Caniformia 

Family Ailuridae 

 

 Genus, Species, and Status 

Genus Species Common Name Korea Status IUCN  CITES 

Ailurus fulgens Red Panda (레서판다) N.A. Vulnerable Appx I 

 

 General Information 

The information contained within this Animal Care Manual (ACM) provides a compilation of animal care and 

management knowledge that has been gained from recognized species experts, including AZA Taxon Advisory Groups 

(TAGs), Species Survival Plan® Programs (SSPs), Studbook Programs, biologists, veterinarians, nutritionists, reproduction 

physiologists, behaviorists and researchers. They are based on the most current science, practices, and technologies used in 

animal care and management and are valuable resources that enhance animal welfare by providing information about the 

basic requirements needed and best practices known for caring for ex situ red panda populations. This ACM is considered a 

living document that is updated as new information becomes available and at a minimum of every five years. 
 

Information presented is intended solely for the education and training of zoo and aquarium personnel at AZA-accredited 

institutions. Recommendations included in the ACM are not exclusive management approaches, diets, medical treatments, 

or procedures, and may require adaptation to meet the specific needs of individual animals and particular circumstances in 

each institution. Statements presented throughout the body of the manuals do not represent specific AZA accreditation 

standards of care unless specifically identified as such in clearly marked sidebar boxes. AZA-accredited institutions which 

care for red pandas must comply with all relevant local, state, and federal wildlife laws and regulations; AZA accreditation 

standards that are more stringent than these laws and regulations must be met (AZA Accreditation Standard 1.1.1).  
 

The ultimate goal of this ACM is to facilitate excellent red panda management and care, which will ensure superior red 

panda welfare at AZA-accredited institutions. Ultimately, success in our red panda management and care will allow AZA-

accredited institutions to contribute to red panda conservation, and ensure that red pandas are in our future for generations 

to come. 
 

The red panda, Ailurus fulgens fulgens and A. f. refulgens (styani), while still something of a taxonomic enigma, is 

currently accorded separate familial status (Ailuridae) (Roberts & Gittleman, 1984). Morphological and physiological 

adaptations of Ailurus are specialized for a high altitude temperate environment and a bamboo diet. The red panda has 

dense pelage (extending to the soles of the feet) and a low metabolic rate. It also has the capability to reduce its metabolic 

rate without lowering its body temperature apparently as a conservative energetic strategy. The dentition of Ailurus follows 

the general procyonid pattern, but exhibits significant molar hypertrophy and inclusion of supernumerary molar cusps and 

cusplets that enlarge occlusal surface area presumably to aid in the mastication of bamboo (Roberts & Gittleman, 1984). 
 

Ailurus lives in the montane mixed deciduous-conifer forests of the Himalayas and the major mountain ranges of 

southwestern China. It is solitary, nocturnal, and scansorial, coming to the ground to eat bamboo and retires to the trees to 

sleep and nest. It is well adapted morphologically and physiologically to a consistently cool and moist environment. While 

the red panda feeds primarily on bamboo, its diet is more seasonally variable than the giant panda, in that berries, fruits and 
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even young leaves and bark are eaten. While it occasionally captures birds and small vertebrates, its diet is considerably 

more herbivorous than that of the procyonids, which are true omnivores (Roberts & Gittleman, 1984). 
 

 Ambient Environment 

 Temperature and Humidity 

Animal collections within AZA-accredited institutions must be protected from weather detrimental to their health (AZA 

Accreditation Standard 1.5.7). Animals not normally exposed to cold weather/water temperatures should be provided 

heated enclosures/pool water. Likewise, protection from excessive cold weather/water temperatures should be provided to 

those animals normally living in warmer climates/water temperatures. 
 

Temperatures at the upper range are of more concern with red pandas then thermal lows, therefore, some part of the 

enclosure should be in shade throughout the day, particularly when temperature is above 23.8 °C (75 °F) (Roberts, 1980). 

Indoor housing or access to an insulated nest box should be provided where winter temperatures drop below -6.6 °C 

(20 °F). In areas of extreme cold, supplemental heat should be provided in indoor housing and/or nest boxes. Ideally, these 

areas should be maintained between 1.6 °C (35 °F) and 23.8 °C (75 °F). Red pandas should be given access to their outdoor 

exhibit at all times (Roberts & Glatston, 1988). 
 

Nest boxes should be placed in areas which are in the shade when the temperature exceeds 23.8 °C (75 °F). Zoos subject to 

hot summer months should provide access to air conditioned holding or nest boxes when temperatures get above 26.6 °C 

(80 °F) (especially with high humidity) and for pregnant females. Misters are also sometimes provided to keep the animals 

cool (Roberts & Glatston, 1994). Heat stress in red pandas is greatly exacerbated by high humidity. Air-conditioned indoor 

holding or nest boxes should be provided where temperatures get above 26.6 °C (80 °F) especially with high humidity. 
 

AZA institutions with exhibits which rely on climate control must have critical life-support systems for the animal 

collection and emergency backup systems available, while all mechanical equipment should be included in a documented 

preventative maintenance program. Special equipment should be maintained under a maintenance agreement or records 

should indicate that staff members are trained to conduct specified maintenance (AZA Accreditation Standard 10.2.1). 
 

 Light 

Careful consideration should be given to the spectral, intensity, and duration of light needs for all animals in the care of 

AZA-accredited zoos and aquariums. Red pandas should be housed in outdoor exhibits with access to inside quarters if 

climactic conditions (e.g., extreme heat, rain, or excessive cold) warrant it. Animals should never be locked in holding 

quarters for extended periods of time (1 month or more, unless a mother with cubs) therefore artificial lighting is not 

required. If for some reason, such as in quarantine, animals are kept inside, day night cycles should be set to provide 

photoperiod similar to that at 40 degrees latitude. 
 

 Water and Air Quality 

AZA-accredited institutions must have a regular program of monitoring water quality for collections of aquatic animals and 

a written record must document long-term water quality results and chemical additions (AZA Accreditation Standard 

1.5.9). Monitoring selected water quality parameters provides confirmation of the correct operation of filtration and 

disinfection of the water supply available for the collection. Additionally, high quality water enhances animal health 

programs instituted for aquatic collections. 
 

Red pandas are a terrestrial species that do not require water systems. However, fresh water should be available to all 

animals at all times of day. Care should be taken so that sufficient water is available and freezing is avoided. When there is 

no fresh potable water available in the exhibit, sturdy bowls that are not easily inverted are usually suitable for providing 

water. Animals with restricted water intake will also decrease food intake, so the availability of fresh water is very 

important (Roberts & Glatston, 1994). 
 

Air exchange rate needs are not generally applicable since red pandas are usually housed outdoors. If kept indoors, a 

variable speed ventilation system capable of providing 10 air exchanges per hour is recommended. 
 

 Sound and Vibration 

Consideration should be given to controlling sounds and vibrations that can be heard by animals in the care of AZA-
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accredited zoos and aquariums. At this time, it is unknown for red pandas what the tolerances are for sound and vibration, 

however, as with any wildlife, those disturbances should be kept to a minimum. Noise should be minimized before and 

after parturition. If air conditioning is used, the unit should be on at least one month prior to parturition to allow for 

acclimation. Some individuals benefit from background noise from televisions or radios. 
 

 Habitat Design and Containment 

 Space and Complexity 

Careful consideration should be given to exhibit design so that all areas meet the physical, social, behavioral, and 

psychological needs of the species. Animals should be displayed, whenever possible, in exhibits replicating their wild 

habitat and in numbers sufficient to meet their social and behavioral needs (AZA Accreditation Standard 1.5.2). 
 

The same careful consideration regarding exhibit size and complexity and its relationship to the red panda’s overall well-

being must be given to the design and size all enclosures, including those used in exhibits, holding areas, hospital, and 

quarantine/isolation (AZA Accreditation Standard 10.3.3). 
 

In captivity, red pandas are nocturnal and crepuscular and exhibit a polyphasic activity pattern throughout the night. Their 

activity patterns change throughout the year in response to temperature, feeding regimes, and the presence of young 

(Roberts & Glatston, 1994). Their gross behavioral repertoire includes scent marking behavior, a tendency to maintain 

personal distance except during breeding season, the propensity to climb and hide from disturbing/frightening elements 

such as loud noises, natural foraging feeding activities, breeding associated activities, young rearing behaviors, and sleep. 

To accommodate these behaviors, and others, enclosures should follow these guidelines (Roberts & Glatston, 1994).). 
 

Environment: Enclosures should have natural substrate planted with edible grasses and contain a variety of elevations. 

Red pandas prefer to rest on elevated perches above the level of the viewing public, so attention should be given to 

furnishing the animals with this possibility by providing a variety of climbing structures and resting perches at various 

locations and heights, in the enclosure. The environment should include rocks, trees, pools, logs, clumps of vegetation etc. 

These will provide both adequate shade and facilitate the animals' need to withdraw from the direct gaze of the general 

public at times (Roberts & Glatston, 1994). Public access should be restricted to one, or at most two, sides of the enclosure 

so that animals can retreat from public disturbance (Roberts & Glatston, 1994). Enclosures should not be located near 

aggressive animals, which can disturb the red pandas: a distance of at least 50 m (164 ft) between a red panda exhibit and 

that of a large carnivore is recommended. Also, red pandas should not be situated close to busy traffic routes or noisy 

gathering places. However, enclosure size is an important parameter: animals housed in large enclosures can probably 

tolerate more disturbance from traffic or the public than those in small ones (Roberts & Glatston, 1994). 
 

Red pandas generally prefer to rest and sleep alone except during breeding season. Exhibits should be designed with this 

behavioral norm in mind. Pairs of pandas should not be housed closer than 10 m (30 ft) from one another. Visual barriers 

should be placed between adjacent pairs (Roberts & Glatston, 1994). 
 

Enclosures require a floor area of at least 40 m2 (~430 ft2), preferably more, and should be at least 4 m (~12 ft) high or 

have climbing structures of this height (assuming the enclosure(s) is not entirely open) as red pandas prefer to rest in 

elevated perches above the level of the viewing public. Natural substrate planted with edible grasses is strongly 

recommended, as animals will graze grasses and forbs; it is recommended that at least 50% of the enclosure be planted 

with edible grasses. Provide climbing apparatus for older animals but beware: red pandas are escape artists. 
 

The size of the enclosure and its location within the zoo should be taken into account when planning public access: a large 

enclosure in a quiet location can have access around a greater proportion of the perimeter than a small enclosure in a busier 

area. Following parturition red panda females become increasingly intolerant of public disturbance and provision should be 

made to reduce public disturbance after birth (Roberts & Glatston, 1994). 
 

For a more natural feeding scenario mechanisms to fasten bamboo to trees, or other upright structures should be 

incorporated into the exhibit. One inch or less diameter PVC pipes are recommended. 
 

Scent marking is important for this species. On the plantar surface of the feet there are a series of small pores from which 

small amounts of clear, colorless, and odorless fluid appears. These pores are contained in slightly raised areas between the 
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plantar pads, and are associated with small, slightly elongated, and thickened hairs. The substance, believed to be secreted 

by these pores, is used in depositing scent trails. Urine and secretions originating from the anogenital region may be other 

sources of scent. 
 

Because of this propensity to mark their environment, furniture/substrate in red panda enclosures should be allowed to 

build up scent posts. These areas should be monitored and cleaned on a rotating basis, however. 
 

Barriers: Enclosures may be surrounded by mesh, walls, moats, fences, glass, or any combination thereof that does not 

endanger the health and safety of the animals. Red pandas are excellent climbers, but poor jumpers, so dry-moated 

enclosures contain them well. Red pandas can swim well, so enclosure barriers need to be constructed with this in mind. 

Barriers should be at least 1.2 m (4 ft) in height and the surface should be very smooth or they should be topped with a 

smooth overhang. Water moats should only be used in combination with other barriers (Roberts & Glatston, 1994). Do not 

let the branches of climbing trees overhang the boundary fence (Roberts & Glatston, 1994). It has not been determined if 

hotwire is an effective barrier. Hotwire is used in some cases to keep wildlife from entering the exhibit. If used, it should be 

considered a secondary barrier and should have an alternating current that is no higher than 6.3 khz. If there are cubs in the 

exhibit, the hotwire should be turned off or reduced. 
 

Barriers function not only to keep the animals in, but also to keep unwanted visitors out. Injury and deaths can arise when 

zoo visitors, domestic cats or endemic species such as raccoons or badgers enter red panda enclosures (Roberts & Glatston, 

1994). Care should be taken to prevent red pandas from having contact with endemic species or their feces (especially 

raccoons which in many areas carry canine distemper). 
 

Nest Boxes: A minimum of n+1 (number of red pandas plus one) nest boxes should be provided to allow hiding and 

sleeping choices for the animals within the enclosure. These should be constructed of insulative material and placed at 

different shaded locations in the enclosure so as to maintain a temperature not to exceed 23.8 °C (75 °F) during hot 

weather. Some part of the enclosure is to be in shade throughout the day when temperature is above 23.8 °C (75 °F) to 

provide animals relief from the radiant heat of the sun (Roberts & Glatston, 1994). 
 

Nest boxes ranging from 61 cm wide x 91 cm long x 51 cm high, up to 91 cm wide x 127 cm long x 76 cm high (24 in. x 

36 in. x 20 in., to 36 in. x 50 in. x 30 in.) have been used in North American zoos. Smaller, insulated nest boxes are 

preferable in cold climates if supplemental heat is not provided. It is suggested that a choice of sizes should be available 

(Roberts & Glatston, 1994). 
 

An SSP-endorsed survey targeted at all red panda holding facilities was developed, distributed, and analyzed. The aim of 

the survey was to elucidate the important components of red panda nest boxes and their management during cubbing 

season. Cub mortality has historically been the greatest threat to the zoo population. The first 30 days are the most 

critical—and since cubs are nest-bound for that entire period (and more) the nest box environment is an important factor to 

assess. Analyses of the survey showed two factors: nest box temperature and keeper access to cubs (location of door where 

cubs were removed for health checks), significantly impacted cub survival. Nest boxes, which maintained temperatures less 

than 23.8 °C (75 °F) during cubbing season, had higher cub survival rates. In addition, those with keeper access doors 

separate from animal access doors had higher cub survival rates. 
 

Nest Box Design Recommendations and Suggestions:  

 Separate animal entry doors and keeper entry doors. Keeper entry doors should be out of sight of the mother red 

panda.  

 Temperature and humidity controlled nest boxes. Temperatures should not exceed 23.8° C (75° F).  

 Made of materials that are easily cleaned and preferably well insulated. 

 Provide a source of natural light.  

 An infrared camera setup to observe mother/cub interactions.  

 Offer no less than three nest boxes in each enclosure.  

 It is good to have nest boxes in shaded areas.  

 Nest boxes should be away from public areas.  

 Have a way to lock the mother out while the keeper accesses the cubs.  
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Wood wool, straw, or other appropriate bedding should be provided for all nest boxes (Roberts & Glatston, 1994). Red 

pandas also will use exhibit plants as nesting material. 
 

 Safety and Containment 

Animals housed in free-ranging environments should be carefully selected, monitored and treated humanely so that the 

safety of these animals and persons viewing them is ensured (AZA Accreditation Standard 11.3.3). 
 

Animal exhibits and holding areas in all AZA-accredited institutions must be secured to prevent unintentional animal 

egress (AZA Accreditation Standard 11.3.1). Exhibit design must be considered carefully to ensure that all areas are secure 

and particular attention must be given to shift doors, gates, keeper access doors, locking mechanisms and exhibit barrier 

dimensions and construction. 
 

Red pandas are adept climbers and swimmers, so enclosure barriers should be constructed with this in mind. Barriers 

should be at least 1.2 m (4 ft) in height, and the surface should be very smooth or they should be topped with a smooth 

overhang. Water moats should only be used in combination with other barriers. 
 

It has not been determined if hotwire is an effective barrier. Hotwire is used in some cases to keep wildlife from entering 

the exhibit. If used, it should be considered a secondary barrier and should have an alternating current that is no higher than 

6.3 khz. If there are cubs in the exhibit, the hotwire should be turned off or reduced. 
 

It is important that branches of climbing trees are not allowed to overhang the boundary fence. Injury and deaths can arise 

when zoo visitors, domestic cats, or endemic species such as raccoons or badgers enter red panda enclosures. Care should 

also be taken to prevent red pandas from having contact with endemic species or their feces (especially raccoons, which in 

many areas carry canine distemper). 
 

Exhibits in which the visiting public may have contact with animals must have a guardrail/barrier that separates the two 

(AZA Accreditation Standard 11.3.6). All emergency safety procedures must be clearly written, provided to appropriate 

staff and volunteers, and readily available for reference in the event of an actual emergency (AZA Accreditation Standard 

11.2.3). Staff training for emergencies must be undertaken and records of such training maintained. Security personnel 

must be trained to handle all emergencies in full accordance with the policies and procedures of the institution and in some 

cases, may be in charge of the respective emergency (AZA Accreditation Standard 11.6.2). 
 

To a large extent, red pandas are not dangerous. However, they are more than capable of protecting themselves. Red 

pandas do have strong, sharp claws and a very strong bite. They are capable of causing injury when trying to climb a 

person like a tree. There have been a few cases of red pandas that have exhibited aggression towards keepers, and in those 

cases, the ability to shift the animal to another area for cleaning is recommended. It is also recommended to train red 

pandas to go into a crate, so netting is not necessary. 
 

 Social Environment 

 Group Structure and Size 

Careful consideration should be given to ensure that animal group structures and sizes meet the social, physical, and 

psychological well-being of those animals and facilitate species-appropriate behaviors. 
 

Breeding red pandas should remain together 24 hours per day throughout the year. Exceptions would be in the case of male 

aggression towards cubs or if the female is denned before parturition. Adult males (>1 year old) are not to be housed 

together in the presence of a female. Even when no female is present, all male groups can be difficult and are best 

attempted in large enclosures and should be monitored closely. Male siblings who have been together since birth can be 

usually maintained successfully as groups in the absence of females. 
 

The male may remain in the enclosure with the female after birth unless there are obvious signs that he is interfering with 

or inhibiting normal maternal care. Temporary (when no other pairing options are available) trios of one male and two 

females may be assembled for breeding purposes providing that one female is separated from the group at least 2–4 weeks 

prior to parturition (Roberts & Glatston, 1994). 
 

Young may remain with the parents at least through the next breeding season and up to one month prior to the next 
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anticipated birth. Juveniles should not be separated from their parents earlier than February to ensure proper socialization 

and weaning. To avoid inbreeding, young should be separated from their opposite sex parent at no older than 18 months. 

After separation, juveniles and sub-adults should remain in single-sex social groupings until they are placed in breeding 

pairs (Roberts, 2002). 
 

Every effort should be made to house solitary individuals with similarly aged individuals to ensure socialization. Pair 

formation should occur no later than 6 weeks prior to the onset of the forthcoming breeding season. In the northern 

hemisphere, the breeding season begins approximately at the beginning of winter (i.e., the end of December). 
 

 Behavior Management 

 Animal Training 

Classical and operant conditioning techniques have been used to train animals for over a century. Classical conditioning is 

a form of associative learning demonstrated by Ivan Pavlov. Classical conditioning involves the presentation of a neutral 

stimulus that will be conditioned (CS) along with an unconditioned stimulus that evokes an innate, often reflexive, response 

(US). If the CS and the US are repeatedly paired, eventually the two stimuli become associated and the animal will begin to 

produce a conditioned behavioral response to the CS. 

Operant conditioning uses the consequences of a behavior to modify the occurrence and form of that behavior. 

Reinforcement and punishment are the core tools of operant conditioning. Positive reinforcement occurs when a behavior is 

followed by a favorable stimulus to increase the frequency of that behavior. Negative reinforcement occurs when a 

behavior is followed by the removal of an aversive stimulus to also increase the frequency of that behavior. Positive 

punishment occurs when a behavior is followed by an aversive stimulus to decrease the frequency of that behavior. 

Negative punishment occurs when a behavior is followed by the removal of a favorable stimulus also to decrease the 

frequency of that behavior. 
 

AZA-accredited institutions are expected to utilize reinforcing conditioning techniques to facilitate husbandry procedures 

and behavioral research investigations. A keeper/animal association based on trust and consistency is important with red 

pandas and can pay off at extremely critical periods (McMillan et al., 2002). For example, females with offspring are very 

sensitive to environmental disturbances during the nesting season. Resulting maternal stress may increase the likelihood of 

cub mortality through such means as excessive carrying or grooming, or milk suppression. If a female is comfortable with 

keeper presence and has a working routine, she is more likely to be calm and cooperative during cubbing season. 
 

Red pandas are easily trained to shift, target, crate up, tolerate close visual inspection, medicate, and perform many other 

routine procedures. Obtaining regular weights is essential to good management. Red pandas can easily be trained to enter a 

nest box or shipping crate for food (Roberts & Glatston, 1994). Other non-routine procedures that red panda have been 

trained to tolerate, or participate in, are vaginal swabs, palpation and general body condition checks, measurements, and 

ultrasound (McMillan et al., 2002). 
 

During procedures involving physical contact with a panda, it is often useful to shift enclosure mates to another location to 

eliminate the potential of distraction. The panda should then be targeted to its familiar training position and rewarded. All 

training or performance of contact procedures should be performed at the habituated training location by people in which 

the animal is familiar. 

 Environmental Enrichment 

Environmental enrichment, also called behavioral enrichment, refers to the practice of providing a variety of stimuli to the 

animal’s environment, or changing the environment itself to increase physical activity, stimulate cognition, and promote 

natural behaviors. Stimuli, including natural and artificial objects, scents, and sounds are presented in a safe way for the red 

pandas to interact with. Some suggestions include providing food in a variety of ways (i.e., frozen in ice or in a manner that 

requires an animal to solve simple puzzles to obtain it), using the presence or scent/sounds of other animals of the same or 

different species, and incorporating an animal training (husbandry or behavioral research) regime in the daily schedule. 
 

Enrichment programs for red pandas should take into account the natural history of the species, individual needs of the 

animals, and facility constraints. The red panda enrichment plan should include the following elements: goal-setting, 

planning and approval process, implementation, documentation/record-keeping, evaluation, and subsequent program 

refinement. The enrichment program should ensure that all environmental enrichment devices (EEDs) are “red panda” safe 
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and are presented on a variable schedule to prevent habituation AZA-accredited institutions must have a formal written 

enrichment program that promotes red panda-appropriate behavioral opportunities (AZA Accreditation Standard 1.6.1). 
 

Red panda enrichment programs should be integrated with veterinary care, nutrition, and animal training programs to 

maximize the effectiveness and quality of animal care provided. AZA-accredited institutions must have specific staff 

members assigned to oversee, implement, train, and coordinate interdepartmental enrichment programs (AZA 

Accreditation Standard 1.6.2). 
 

AZA Small Carnivore TAG Recommendations: Development of enrichment ideas should be goal-oriented, proactive, 

based upon the animal’s natural history, individual history, and exhibit constraints, and should be integrated into all aspects 

of their ex situ population management. Successful enrichment techniques include variation of exhibit schedule or exhibit 

mates (where appropriate only), rearranging of exhibit furniture/features, change of furniture (some of the old should 

always be retained to maintain the animal’s scent and an element of the familiar), scents, sounds, toys (natural and 

artificial; care should be taken they cannot be eaten, broken, or become stuck in the animal’s mouth), herbs, spices, 

different substrates for digging/rolling, food items, and novel presentation of food items. It is important that enrichment 

items are not merely thrown in an exhibit and allowed to stay for extended periods—an enrichment program is only 

successful and useful if actively managed and constantly reviewed. The American Association of Zoo Keepers (AAZK) 

Enrichment committee provides the follow general guidelines about enrichment: 
 

“The goal of enrichment should be to maximize the benefit while minimizing unacceptable risks. All enrichment should be 

evaluated on three levels: 1) whether the enrichment item itself poses an unacceptable risk to the animals, 2) what benefit 

the animals will derive from the enrichment, and 3) whether the manner of enrichment delivery is apt to lead to problems. 
 

A written plan of action that eliminates the most dangerous risk factors while maintaining the benefits of a challenging and 

complex environment can help animal managers develop a safe and successful enrichment program. Keepers should 

evaluate new and creative enrichment ideas with their managers and staff from other departments (curatorial, janitorial, 

maintenance, veterinary, nutritional, etc.) to decrease the frequency of abnormal and stereotypic behaviors or low activity 

levels, and to fine-tune enrichment ideas. For enrichment to be safely provided, it is strongly recommended that each 

institution establish enrichment procedures, protocols, and a chain of command that keepers can follow” (AZA Small 

Carnivore TAG, 2010). 
 

Factors that should be considered when determining how often behavioral or environmental enrichment is offered include 

the species and individual(s) involved as well as the physical characteristics of the exhibit. Large, complex exhibits may 

offer ample opportunities for animals to exercise natural behaviors with infrequent enrichment (2–3 times weekly). Other 

exhibits or individuals may require more frequent enrichment (daily or multiple times per day). Husbandry staff should 

monitor all individuals in an exhibit and structure an enrichment schedule for the needs of those animals, providing them 

opportunities several times a day to interact positively with their environment. Enrichment should not be offered on a 

regular schedule, instead times, items, and delivery methods should be rotated so there is always an element of novelty 

associated with each item or activity. 
 

Red pandas have acute olfactory senses, enrichment designed to stimulate these senses and encourage foraging should be 

well-received and stimulate species-appropriate behaviors. All enrichment items should be approved by an institution’s 

management team, including the veterinarian and horticulturist (AZA Small Carnivore TAG, 2010). 
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❚: Appendix E: Tiger Enclosure Design Guidelines  

 Introduction 

The following design guidelines is taken from Tiger Care Manual, published by the Association of Zoos and Aquariums in 

association with the AZA Animal Welfare Committee.  
 

 Taxonomic Classification 

Classification Taxonomy 

Kingdom  Animalia 

Phylum Chordata 

Class Mammalia 

Order Carnivora 

Suborder Feliformia 

Family Felidae 

 

 Genus, Species, and Status 

Genus Species Common Name Korea Status IUCN  CITES 

Panthera tigris Tiger (호랑이) Extirpated Endangered I 

 

 General Information 

The information contained within this Animal Care Manual (ACM) provides a compilation of animal care and 

management knowledge that has been gained from recognized species experts, including AZA Taxon Advisory Groups 

(TAGs), Species Survival Plan® Programs (SSPs), Studbook Programs, biologists, veterinarians, nutritionists, reproduction 

physiologists, behaviorists, and researchers. They are based on the most current science, practices, and technologies used in 

animal care and management, and are valuable resources that enhance animal welfare by providing information about the 

basic requirements needed and best practices known for caring for ex situ tiger populations. This ACM is considered a 

living document that is updated as new information becomes available and at a minimum of every 5 years. 
 

Information presented is intended solely for the education and training of zoo and aquarium personnel at AZA-accredited 

institutions. Recommendations included in the ACM are not exclusive management approaches, diets, medical treatments, 

or procedures, and may require adaptation to meet the specific needs of individual animals and particular circumstances in 

each institution. Statements presented throughout the body of the manuals do not represent specific AZA accreditation 

standards of care unless specifically identified as such in clearly marked sidebar boxes. AZA-accredited institutions which 

care for tigers must comply with all relevant local, state/provincial, and federal wildlife laws and/or regulations; AZA 

accreditation standards that are more stringent than these laws and/or regulations must be met. 
 

The ultimate goal of this ACM is to facilitate excellent tiger management and care, which will ensure superior tiger welfare 

at AZA-accredited institutions. Ultimately, success in our tiger management and care will allow AZA-accredited 

institutions to contribute to tiger conservation, and ensure that tigers are in our future for generations to come. 
 

Natural History: 

The Bengal tiger (P. t. tigris) is the most numerous subspecies of tiger and is found in India, Nepal, Bhutan, Myanmar, and 

Bangladesh. Amur tigers (P. t. altaica) recovered from a population bottleneck in the first half of the 20th century and are 

now thought to number approximately 500 or fewer individuals. The most isolated subspecies is the Sumatran tiger (P. t. 

sumatrae), while the most endangered living subspecies is the South China tiger (P. t. amoyensis), which is represented 

only by relatively inbred individuals in Chinese zoos (Tilson, Nyhus & Muntifering, 2010). 
 

In the wild, tigers live in surprisingly varied habitats, including dry thorn forests, mangrove swamps, tropical rain forests, 

and seasonally snow-covered woodlands (Sunquist, 2010). Tropical subspecies tend to be somewhat smaller in body size 

(e.g., adult males living in tropical areas weigh between 100–140 kg [220–308 lb], compared to 180–225 kg [396–496 lb] 

for Bengal or Amur tigers). It is hypothesized that this is an adaptation for dissipating heat. 
 

With the exception of mothers and their cubs, tigers are essentially solitary animals. Tiger home ranges and densities vary 
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dramatically from site to site, largely due to differences in prey densities. For example, Amur tigers in the Russian Far East 

exist at densities of 0.3–0.7 animals per 100 km2 (38.61 mi2) with prey biomass approaching 400 kg/km2 (881 lb/mi2), 

whereas Bengal tigers in Kaziranga, India exist at densities of ~16.8 animals per 100 km2 (38.61 mi2), with a prey biomass 

of ~4200 kg/km2 (9,259 lb/mi2). Adult females inhabit exclusive territories that remain stable long-term. Although smaller 

than those of males, female territories range from 20 km2 (7.72 mi2) in Nepal’s Chitwan National Park to 400 km2 (154.44 

mi2) in the Russian Far East, where prey densities are much lower (Sunquist, 2010). Male territories overlap one or more 

female territories and there is strong male-male competition for access to breeding females. Many male tigers are 

“floaters,” and do not maintain strict territories, gaining relatively little access to females. 
 

Tigers reinforce their territories using scent marks, including urine sprayed on bushes and trees, feces and urine left in 

prominent places, scratch marks on trees, and scrapes made by backwards raking with the hind feet. Both sexes remark 

sites routinely with the frequency of marking higher in zones where contact with neighboring tigers is likely. A tiger can 

tell whether a scent mark belongs to a familiar local resident or a stranger, a male or a female, and if a females, whether or 

not that female is in estrus. Their loud vocalizations, called “roars,” are thought to aid in long-distance communication. 
 

Much of what is known about mating and reproduction in wild tigers comes from only a few studies. A long-term study of 

tigers in Royal Chitwan National Park found that most cubs were sired by a very small proportion of the adult males in the 

population (Smith et al., 2010). The two largest males they studied each fathered over fifty cubs, whereas some adult males 

sired no offspring at all. On average, males began reproducing at 4.8 years of age, but their reproductive lives were short, 

averaging 2.8 years at Chitwan. To speed females’ resumption of ovarian cycles, males often commit infanticide when they 

take over a territory. Reproductive success of females is less skewed than for males, but some females at Chitwan also 

failed to produce surviving offspring. The mean age at first reproduction for females was 3.4 years, the mean interbirth 

interval was 21.6 months, and the mean litter size was 3.0. Similar findings have been reported for wild Amur tigers. While 

births tend to occur during most months of the year, there were concentrations of births from May–August in Chitwan 

tigers and from May–October in Amur tigers in Russia. 
 

A female tiger requires approximately one large prey item per week to feed herself and her cubs. Prey species usually 

consist of deer and wild pigs. Small prey is often killed by biting the back of the neck while large prey is killed by biting 

the throat. Tigers typically stalk their prey at close range and feed only once they have hauled their kill into dense cover. 

Small prey is often consumed in a single feeding, whereas larger prey may be consumed over several days. 
 

Habitat destruction/conversion and fragmentation, poaching of tigers and their prey species, and retribution by farmers 

(usually by poisoning) following tiger attacks on their livestock or family members have contributed to the dramatic 

declines in wild tiger numbers. Analyses indicate that wild tigers now occupy only 6% of their historic range (reviewed in 

Seidensticker et al., 2010). More tigers now exist in human care (an estimated 13,000 worldwide) than in the wild (Nyhus, 

Tilson & Hutchins, 2010). The future of this magnificent cat is uncertain and will depend not only on the concerted efforts 

of conservation biologists to save it, but also on the priorities of the states containing tiger ranges, and the prevalence of the 

pressures tigers face. 
 

 Ambient Environment 

 Temperature and Humidity 

Animal collections within AZA-accredited institutions must be protected or provided accommodation from weather and 

any adverse conditions detrimental to their health or welfare (AZA Accreditation Standard 1.5.7). Animals not normally 

exposed to cold weather/water temperatures should be provided heated enclosures/pool water. Likewise, protection from 

excessive cold weather/water temperatures should be provided to those animals normally living in warmer climates/water 

temperatures. 
 

AZA institutions with exhibits which rely on climate control must have critical life-support systems for the animal 

collection and emergency backup systems available. Warning mechanisms and backup systems must be tested periodically. 
 

Although species of large felids originate from widely varying climates, most are tolerant of fluctuating temperature 

extremes, at least during daylight hours. Individuals of all species can be housed outside, though opportunities for the 

animals to regulate their own temperatures should be provided. 
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Hot Conditions: Animals kept outside should always have access to shade, especially during the warmer months of the 

year. Shade covered perches and air-conditioned fans blowing into the exhibit but mounted outside of the fence can be 

provided within the exhibit. Where multiple tigers are housed within the same exhibit, it is recommended that there be 

more suitable shady areas than there are tigers, so that each animal has the opportunity to utilize shade without having to be 

in close proximity to a conspecific. Tigers should be routinely monitored during temperature extremes. Tropical tigers such 

as Sumatran and Malayan subspecies live in environments where temperatures can exceed 90o F (32o C), while the Amur 

subspecies lives in climates that regularly drop below -29°C (20oF), so the best management practice is to closely monitor 

individual tigers and make adjustments accordingly. 
 

Cold Conditions: It is recommended that institutions in northern climates consider providing access to indoor enclosures, 

or provide supplemental heat in temperatures below freezing (particularly for tropical tiger subspecies). Providing 

underground forced water heated areas (e.g., "hot rocks"), which can be operated either manually or automatically, will 

provide the animals with opportunities to use a greater proportion of the exhibit during colder conditions. Northern 

subspecies (e.g., Amur tigers) without young require only minimal unheated shelter at night, although management needs 

may dictate that they be brought into heated nighttime housing. 
 

Humidity: There appear to be no ill effects to large cats that result from any particular relative humidity. However, the 

relative humidity of indoor exhibits should range between 30–50%, because higher levels of humidity may cause 

condensation on glass surfaces. 
 

 Light 

Careful consideration should be given to the spectral, intensity, and duration of light needs for all animals in the care of 

AZA-accredited zoos and aquariums. Because of their large size and activity patterns, large felids should be maintained in 

outdoor enclosures with access to natural light. In the wild, most species of large felids tend to be more active at dawn, 

dusk, and nighttime, and less active during daylight hours. In zoos, they adapt to the schedule of care, being active when 

allowed to shift into their outdoor exhibit, and later in the afternoon when they expect to return inside for feeding. 

Optimally, lighting should be a combination of natural and artificial illumination. Indoor lighting should mimic the normal 

level of natural lighting. Fluorescent lighting is an efficient light source, providing broad-spectrum illumination. Lighting 

should be sufficient to evaluate the health of the animal, determine the safety of the exhibit, and for sufficient cleaning, 

however, lower light levels might be advantageous for exhibition purposes. Lighting also should be sufficient for safety 

reasons, such as for monitoring by keepers. The use of skylights to provide natural light in holding areas is recommended 

where feasible. 
 

 Water and Air Quality 

AZA-accredited institutions must have a regular program of monitoring water quality for collections of aquatic animals, 

and a written record must document long-term water quality results and chemical additions (AZA Accreditation Standard 

1.5.9). Monitoring selected water quality parameters provides confirmation of the correct operation of filtration and 

disinfection of the water supply available for the collection. Additionally, high quality water enhances animal health 

programs instituted for aquatic collections. 
 

Water: Pools and moats should to be designed for maintaining high water quality through filtration or draining, and for 

ease of cleaning and sanitizing, as tigers tend to defecate in water. Although no special filtration systems are recommended, 

all water provided to the animals must be potable, and changed as appropriate to remain fresh and uncontaminated as per 

USDA guidelines. Each enclosure should provide a water source that can be cleaned and disinfected, accessible to both the 

tigers and keepers, and that can be shut off and drained. Drains should be of sufficient size to accommodate cleaning. Non-

reservoir watering systems (such as self-waterers used in animal laboratories) are not recommended, as these can 

malfunction and inadvertently deprive the cat of water if not checked daily. 
 

Air: For indoor enclosures, the number of air changes per hour of non-re-circulated air needed to control odors and to 

maintain a healthy condition for the animals and public will vary based on both the numbers of animals in the enclosure 

and the size/volume of the enclosure. The initial design should be for the maximum number of animals that could be 

housed in that particular enclosure. The recommended standardized rate of exchange for non-re-circulated air for a pet shop 

is 1.0 cubic feet of non-recirculated air/minute/ft2 of floor space, to keep odors and humidity at a level satisfactory to the 
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public (Anonymous, 1981). Another useful recommendation is to follow Laboratory Animal Standards which are 15 air 

exchanges per hour. In the winter, lower air changes and increased air re-circulation conserves heat, and in summer, 

systems operate with 15 full air changes (J. Aquilina, Personal communication). Glass barriers and separate ventilation 

systems between exhibit and visitor areas will help reduce the potential of disease transmission from the public as well as 

complaints about odor. 
 

 Sound and Vibration 

Consideration should be given to controlling sounds and vibrations that can be heard by animals in the care of AZA-

accredited zoos and aquariums. Tigers have excellent hearing, and staff should pay special attention when there is unusual 

or excessive noise around the enclosure, as this may cause stress or aggression. This is even more important when there is a 

pregnant female on site. 
 

 Habitat Design and Containment 

 Space and Complexity 

Careful consideration should be given to exhibit design so that all areas meet the physical, social, behavioral, and 

psychological needs of the species. Animals must be well cared for and presented in a manner reflecting modern zoological 

practices in exhibit design (AZA Accreditation Standard 1.5.1). All animals must be housed in safe enclosures that meet 

their physical and psychological needs, as well as their social needs. (AZA Accreditation Standards 1.5.2, 1.5.2.1, 1.5.2.2). 
 

All tiger exhibits should include the following features:  

 Relatively large, complex outdoor space;  

 Water pools, moats, and/or running streams;  

 Natural vegetation;  

 Trees or other natural substrate objects to allow nail grooming  

 Reduced exposure of bars or concrete from the public viewing side. 
 

Regardless of the enclosure use, the design should avoid a situation in which an animal cannot be fully viewed for 

monitoring, or reached and shifted for potential treatment or immobilization. Opportunities should be provided for natural 

behaviors such as scratching, running, jumping, climbing, scent marking, swimming, and resting. 
 

The same careful consideration regarding exhibit size and complexity and its relationship to the tiger’s overall well-being 

must be given to the design and size of all enclosures, including those used in exhibits, holding areas, hospital, and 

quarantine/isolation (AZA Accreditation Standard 10.3.3). Sufficient shade must be provided by natural or artificial means 

when sunlight is likely to cause overheating or discomfort to the animals (AZA Accreditation Standard 10.3.4). 

 

Exhibit design: Newer exhibits in AZA-accredited zoos have progressed toward the use of open-air enclosures with live 

vegetation and natural soil substrates. Each exhibit should have enough elevated platform(s) to accommodate all animals 

simultaneously, if multiple tigers are exhibited together. 
 

The recommended enclosure design includes the addition of “furniture” that provides the tiger(s) with a variety of sites to 

stimulate species-appropriate behaviors. The use of the 3-dimensional space within the enclosure, including the placement 

of trees, deadfalls, and other furniture of varying heights, can effectively promote a wide range of locomotion and resting 

behaviors. Providing logs or timbers promotes natural behaviors such as territory marking and scratching, which helps with 

claw wear and maintenance (i.e., to help reduce ingrown claws and resultant problems). Please note: Tree height and 

placement within the enclosure needs to be carefully evaluated; tigers have been observed to climb trees in several 

institutions, and trees placed too close to the barrier fences could result in a tiger escape. Also, high winds can break large 

overhead branches that may fall and break or bridge fence lines, allowing a tiger access out of an exhibit. 
 

A raised platform 1 m (3 ft) high in each enclosure (also placed away from fences) allows the animal to be off the floor on 

a comfortable surface and gives adults relief from young cubs. The addition of a concrete pool is key in tiger exhibits. 

Pools can be placed on the ground within the exhibit, or can be built into the enclosure floor. Veterinarian-approved plants 

in the enclosure are recommended to provide shade and environmental complexity. Care should be taken to avoid toxic 

species and species that need to be replaced frequently. All enclosures should allow each animal the ability to retreat from 
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conspecifics through the use of visual barriers such as rock outcroppings, hills, and foliage, without limiting an animal’s 

access to food, water, heat, or shade. 
 

It is recommended that facilities provide the ability to shift tigers from one area of the unit to another without the need of 

crating or immobilization. An effective operant conditioning program is also important. The design of the exhibit should 

provide easy shifting during normal daily management routines, and especially during manipulative procedures for medical 

treatment. The design should include the ability to see the tiger at all times. The facility should also include provisions to 

encourage or promote a reluctant animal to a desired location by use of narrow chutes subdivided by several doors. The 

addition of a scale to these chutes can allow for routine weights to be taken from the tigers as they shift from one enclosure 

to another. 
 

Spatial recommendations: Exhibit enclosure sizes must meet or exceed federal, state, or local regulations. It is suggested 

that exhibit enclosures measure at least 12 m wide x 12 m deep (144 sq m); enclosures should be 50 percent larger per 

additional animal. All enclosures should have smaller shift facilities to permit safe cleaning, exhibit maintenance, or other 

separations. It is recommended that shift and/or holding area enclosures measure at least 2.4 m wide x 2.4 m deep (5.8 sq 

m). Whenever possible, tigers should be given access to multiple enclosures to increase their living space and exceed the 

minimum recommendations. Also, it is highly recommended that institutions planning new tiger exhibits design them to 

exceed the minimum recommendations. The typical exhibit size in AZA tiger- holding institutions (as of 2012) is 2,500 sq. 

ft. – 10,000 sq. ft. (average 5,500 sq. ft.). The average holding enclosure size is greater than 100 sq. ft. It is recommended 

that institutions with multiple adult tigers, regardless of their sex, have the ability to physically separate individuals long-

term. For institutions wishing to breed, a minimum of four dedicated holding spaces are recommended for separating adult 

male and female tigers and male and female cubs. Multiple exhibits are also recommended for better rotation sequence. 
 

Substrates: In general, natural outdoor dirt substrates are recommended for tiger exhibits (AZA Felid TAG 

recommendation, 2006). Since dirt substrates can become contaminated with high concentrations of microorganisms and 

parasites over time, care should be taken to remove and replace substrates on a regular basis. For indoor enclosure areas 

that have non-dirt substrates, the choices of flooring are extensive. The most common material is concrete, which by itself 

is not recommended due to its porosity, abrasiveness, and hardness. Coatings over concrete, such as asphalt compounds, 

epoxy coatings, etc., provide a more acceptable surface by sealing, smoothing, and softening the floor. These surfaces can 

be easily cleaned, disinfected, rapidly dried, and are non-porous to prevent accumulation of organic debris and 

contamination. Any surface used should provide good traction for tigers, especially when wet, but should not be abrasive so 

as to cause footpad trauma during normal movement or exaggerated pacing. If the surface is too hard (e.g., concrete), 

trauma to bony prominences in normal resting or sleeping positions can result. Although rubberized flooring is soft, it can 

be easily damaged and ingested by tigers, and thus, is not recommended. 
 

Bedding materials: Under normal circumstances, tigers do not require bedding materials, however, they should be 

provided with sleeping ledges or wooden platforms. In situations where a pregnant female is being housed, denning boxes 

should be provided. 
 

Water placement and presentation: In outdoor exhibits or large indoor enclosures, water features for drinking, bathing, 

and aesthetics can be added in the form of pools, streams, and/or waterfalls. Tigers enjoy bathing and swimming, and large 

concrete pools 1 m or more in depth can be incorporated into outside exhibits. Location and climate of the institution 

should be taken into consideration when planning for water moat barriers, as in colder climates, the moat water could 

freeze and provide a jumping surface and subsequent tiger escape. Because animals will use all water sources for drinking, 

any water features provided should be cleaned weekly. Auxiliary drinking water sources should be provided in addition to 

larger water features since large moats or ponds will not be practical to drain on a weekly basis, especially if they have a 

mud bottom. In hot climates, care should be taken not to place shallow pools in direct sunlight to avoid overheating and the 

growth of algae. 
 

Water depth: A portion of the pool should slope gently from level ground down into the pool, and should contain both 

deep (e.g., greater than 1 m) and shallow areas, especially when young cubs are present. 

 

Environmental variation: Enrichment items can be hidden in the exhibit to stimulate interest, exploration, marking, and 
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feeding behaviors. 
 

Cleaning and sanitation: Food and water containers should be cleaned daily and disinfected on a regular schedule. This is 

not necessary for items such as logs, play objects such as Boomer Balls® and other furniture. Dirt and grass substrates in 

outdoor enclosures should be spot-cleaned daily. Hard surface enclosures, both inside and out, should be cleaned daily and 

disinfected routinely. Large felids should not be given access to wet concrete floors, as slipping can lead to injury and 

endanger footpad health. The slope of man-made floors within enclosures should promote drainage from the tiger’s 

enclosure. The tiger’s floor should be above drain level so that a clogged drain will not flood or spill into the enclosure. 
 

Tigers scent mark their territories, however, typical spot-cleaning of outdoor enclosures on natural substrate will not 

adversely affect this behavior. Walls and other raised surfaces should not be cleaned more than once or twice a week in 

order to maintain the animals’ scent marks. Natural dirt substrates can become contaminated over time with 

microorganisms and parasites, thereby exposing the cats to potentially dangerous concentrations of pathogens. Provisions 

should be made so that the contaminated substrate can be removed periodically and replaced with clean materials. Housing 

animals that have been properly quarantined and treated helps to reduce the potential contamination load on the substrate, 

especially the parasitic load. 
 

Disinfection: For effective cleaning, hot water and a detergent should be used to remove organic debris followed by or 

coupled with the use of a disinfectant. Disinfecting agents should be selected on the basis of effectiveness and should have 

low toxicity to tigers. Disinfecting agents should not be used in concentrations that exceed the manufacturer’s 

recommended effective dilution. Phenolic compounds should be avoided due to the susceptibility of felids to these 

chemicals. All detergents and disinfectants should be completely washed off, as per the manufacturer’s directions, before 

the animal is returned to the enclosure. All cleaning compounds, disinfectants and other chemicals along with their Material 

Safety Data Sheets and/or Occupational Safety and Health Administration (OSHA) sheets, or other warning labels should 

be reviewed and approved by the zoo veterinarian prior to use. Footbaths containing appropriate disinfectants should be 

used prior to entering and exiting all felid enclosures and service or quarantine areas. Their use should be strictly adhered to 

by all personnel. Footbaths should be changed out daily, or more frequently if noticeably soiled. 
 

Pest management: An active and aggressive pest control program should be followed. Pest management should be done 

by appropriately licensed individuals or companies and in accordance with state and local laws. In addition to the aesthetic 

reasons for eliminating pests, their elimination is important in order to eliminate potential diseases found in feral mammals, 

birds, rodents, and insects. Fleas, ticks, and mites from feral mammals can be transmitted to tigers as can internal parasites. 

Feral animals serve as potential sources of pathogens such as the feline viral diseases, rabies, yersiniosis, leptospirosis, 

salmonellosis, toxoplasmosis, feline infectious peritonitis, etc. 
 

The design of a tiger enclosure should be purposed to reduce exposure to feral animals. Well-maintained perimeter fencing 

provides an initial deterrent to larger feral animals, particularly dogs. However, climbing animals, such as feral cats, can 

easily defeat such barriers, thus areas around tiger enclosures should be monitored regularly for feral animal activity. Live 

trapping provides a method of removing feral animals that is acceptable to the public and humane animal interest groups, 

though trapping does not provide a total eradication of pests. 
 

 Safety and Containment 

Animals housed in free-ranging environments should be carefully selected, monitored, and treated humanely so that the 

safety of these animals and persons viewing them is ensured (AZA Accreditation Standard 11.3.3). 
 

Tigers are large, dangerous animals that can easily cause injury or death to other animals or humans, and great care should 

be used when in their proximity. All staff working with tigers should receive thorough training from managers and 

coworkers. It is important that tiger keepers understand the natural history as well as the individual history of the cats they 

work with. Operation of doors and other exhibit features should be thoroughly covered, as well as all safety guidelines and 

emergency procedures. A good tiger keeper will be safety conscious, attentive to protocols, and able to make decisions in 

an emergency. 
 

Ensuring that doors, gates, and guillotines are secure is critical, as is regular checking of locks to ensure animals cannot 

escape. Keepers should perform routine morning checks of the exhibit perimeter to confirm the integrity of the 
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enclosure/fence and to locate any damage that may have been caused from fallen branches/trees due to inclement weather. 

It is highly recommended that tigers be brought indoors whenever severe weather is predicted, night or day. Performing an 

accurate count of animals is recommended before entering any tiger space or enclosure. A system of keeper labels on 

entrances and shift doors will help ensure that staff does not enter animal enclosures while animals are present. However, 

staff should still double check animal and staff locations before shifting animals, and never depend solely on signs, “lock-

out” tags, or other mechanical safety measures. It is also important when feeding or interacting with tigers for keepers to be 

cognizant of their surroundings, to avoid falling or leaning against caging, or entering fingers, arms, or extremities into the 

tiger cage. 
 

Establishing a culture of safety consciousness in the area and throughout the institution is critical to maintaining a safe 

environment for staff, guests, and animals. Safety concerns should be taken seriously at all levels of the organization and 

violations of safety protocols should be considered serious disciplinary issues. Double-checking locks and maintaining 

open communication is critical. Staff should recognize in themselves, as well as their coworkers, when personal issues such 

as illness or stress may cause a distraction and remove themselves from potentially dangerous parts of the routine. Simple 

safety guidelines for working with tigers: Count your cats; assume nothing; Trust no one; Employ “hands off 

management,” with possible exceptions for operant conditioning 
 

Some institutions have instituted a two-person rule in large cat areas, requiring that a second person be present for shifting, 

feeding, and other potentially dangerous activities. This procedure provides a backup to check locks and a way to hopefully 

catch a mistake before it becomes a problem. In the event of an injury or escape, this second person is also available to call 

for help. There are potential drawbacks to this procedure as well, the most obvious being the burden on a small staff. A 

second person can also be a distraction if both people are engaged in conversation and do not have their full focus on the 

task at hand. In an effort to be more efficient, two keepers in a large building may split up to complete their work, thereby 

negating the benefit of having the second person present. This can also create another potential hazard if the two keepers do 

not communicate carefully about their locations when cats are being moved around. Individual institutions should evaluate 

their staff and facility, considering all of these factors when deciding whether to implement this procedure. 
 

All large cat keepers should carry a radio at all times and ideally the holding facility should also be equipped with a phone. 

The decision to allow staff to carry cell phones with them should be considered carefully. Cell phones can provide a keeper 

with another critical means of communication if the radio fails. However, the phone can also be a distraction, particularly if 

the keeper is receiving text messages or calls while working. Even if they are ignored, they still cause a distraction that can 

dangerously interrupt a train of thought during shifting, feeding, or training. Turning off all ring and vibration notifications 

is a potential solution to this problem. 
 

Many institutions also provide pepper spray (marketed as a “bear deterrent”) for large cat keepers, which have been proven 

to be effective in deterring large cats. Pepper spray should only be used in an emergency situation when a keeper finds 

him/herself in the same space and close proximity to a large cat. It may provide the keeper a few moments to escape the 

immediate area and will have no long-term effect on the cat. Staff should be carefully trained in how to use the spray and 

informed of the potential risks to other people and animals if it is accidentally discharged. In areas where pepper spray has 

not been allowed, marine flares have also been used as a potential deterrent in emergency situations. 
 

If non-animal staff (e.g., maintenance, IT, horticulture, etc.) are working in tiger areas, staff should provide close 

supervision if animals are present. This includes careful tracking of the number of people entering and leaving the area and 

strict instructions as to where they are allowed to go and what they are allowed to do. Non-zoo staff (e.g., contractors, 

guests, etc.) should be escorted at all times and provided careful instruction before entering the area. Depending upon the 

facility design, lines may be painted on the floor to indicate safe distance from cages. 
 

Types of containment: The size, nature, and abilities of the tiger require secure containment that will both contain the 

animal and protect the public and keepers. Various types of containment barriers and materials can be used. In general, 

metal bars provide the greatest strength and the least maintenance. However, bars can also lead to tiger trauma through 

biting or attacking, trapping of limbs or heads due to inadequate spacing, or permitting physical aggression from adjacent 

cats due to improperly designed barriers. Wire is not as strong as metal bars, and can be vulnerable to destruction. Welded 

wire mesh of sufficient gauge is acceptable for tiger enclosures, however, if improperly installed or constructed of 
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inadequate material, the barrier may trap limbs, heads, or teeth, especially in young animals. Glass provides greater 

visibility, but is vulnerable to fracture, and requires greater maintenance. For the various types of primary barriers listed 

below, all materials which compose or coat said barriers should be non-toxic, non-irritating, and should not be expected to 

induce any sort of trauma. 
 

Moats and solid walls: If housed outside, enclosures with dry or wet moats measuring a minimum of 7.6 m (25 ft) wide will 

contain tigers. Dry moats and exterior walls should be smooth and at least 4.2 m (14 ft) high topped with a 1 m (3 ft) 

inward facing overhang of wire mesh (6-gauge composition) on the tiger’s side, creating a total height of 4.8 m (16 ft). 

Zoos in cold environments must guard against water (e.g., in moats, waterfalls) freezing, which would permit possible 

escape of the tiger. Dry moats should have a large drain capable of carrying away rain, seepage, and wash water. 
 

Fencing: All fences should be 4.8 m high and stand vertical except for the topmost 1 m, which should be turned inward 

toward the exhibit at a 45° angle. Cantilevered supports with mesh or fencing material are recommended for open-top 

fenced exhibits. Zoos with outdoor enclosures using wire fence perimeters should consider the nature of the soils that 

comprise the substrate. If soft soils are present, chain link fencing that makes contact with a natural substrate should be to a 

depth of 91cm. along that perimeter, with a 91cm apron at the bottom extending into the exhibit as a dig barrier, in order to 

prevent digging or bending of the fencing at the bottom from pushing. Chain link fencing can also be attached to a concrete 

footing. Fencing on hard surfaces with horizontally supported fencing or metal panels are adequate without burial. Fence or 

mesh material should be no less than 6-gauge composition, with mesh opening dimensions of either 5 x 10cm, 7.6 x 7.6cm, 

or 10 x 10 cm. However, a mesh measuring no more than 5 x 5 cm is recommended in keeper work areas to prevent injury 

resulting from a cat reaching through the mesh openings. Lightweight mesh is not appropriate for tigers. Also, the use of a 

flexible mesh increases the potential for damage to teeth or the mesh itself, because tigers will often bite or pull on mesh. 
 

Care should be taken to ensure that there are no large trees close to the perimeter fence that if climbed by tigers would 

allow any access to the top of the fence. There are no reports of tigers regularly climbing trees in the wild, but there are 

several European and Australian zoos that train adult Sumatran tigers to scale 7-9 m tree trunks as part of their daily public 

presentations, and both Amur and Sumatran tigers in AZA-accredited zoos have been reported to climb trees. Though most 

adult tigers do not climb trees, there is enough evidence of tree climbing to indicate that tree trunks and/or tree branches 

close to fence lines could be used for escaping. Do not provide this opportunity. In addition, care should also be taken to 

ensure that high winds or tree diseases cannot topple the tree onto the fence, or cause a heavy branch to break and fall onto 

it. Any perimeter fence around the exhibit should be checked every day before animals enter the exhibit to be sure that the 

fence has not been damaged. 
 

Glass: Large glass panels provide greater visibility for keepers and visitors, but require greater maintenance due to the need 

to keep the glass clear of smudges and dirt from tigers pawing and rubbing against the glass. Laminated safety glass 3.8 cm 

thick, properly secured using manufacture’s specifications, is recommended when glass is used as a barrier. 
 

Hotwire: Fence chargers and electric fences by themselves have no place in the primary containment of tigers, and are not 

recommended as types of primary containment. The use of "hot wires" to keep tigers away from some areas of the 

enclosure is an institutional decision. 
 

Doors: All doors, including the keeper access and shift doors, should provide the ability to be locked. The design should 

provide safe access to animal areas for zoo staff. Animal access to the exhibit should be by remotely operated shift doors; 

sliding or guillotine types are preferred with a secure and easily checked locking mechanism reinforced with padlocks. 

Signage on the door or near the exhibit that alerts keepers as to whether there are animals in the exhibit, if it is being 

serviced, etc., should be considered as an additional safety mechanism. Door handles and controls should also be clearly 

labeled or color-coded as to which door they operate and whether they are in the open or closed position. All doors to tiger 

exhibits should have a secondary containment to serve as a safety measure against escape. 
 

Secondary containment: Exhibits in which the visiting public is not intended to have contact with animals must have a 

barrier of sufficient strength and/or design to deter such contact (AZA Accreditation Standard 11.3.6). 

 

Secondary guardrails should be utilized wherever the potential exists for public contact with primary containment fencing 
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or mesh materials. Designers should consult local regulations and guidelines for public barriers to exhibit contact. The 

public should be protected from unauthorized contact with tigers. Public viewing points composed of tempered glass are 

commonly used, and these do not require the use of secondary guardrails. Moated exhibits do not necessarily require 

guardrails, but guardrails do tend to discourage the public from climbing onto or placing children on the containment wall. 

On the public side, a guardrail or barrier of a height that meets or exceeds building codes [commonly 106.68 cm or greater] 

is recommended, and the vertical surface should lack footholds that allow guests, particularly children to climb. Ensuring 

that children can view the exhibit while standing on the ground will help reduce the temptation to climb walls and fences 
 

Due to the aggressive and dangerous nature of tigers, exhibits and service areas should also have a secondary door system 

to maximize safety through keeper error. Convex mirrors can be used in areas where keepers cannot see down a hallway 

without entering the service area. Small, secure windows in exterior doors can also provide a safe way to view an area 

without entering. 
 

 Social Environment 

 Group Structure and Size 

Careful consideration should be given to ensure that animal group structures and sizes meet the social, physical, and 

psychological well-being of those animals and facilitate species-appropriate behaviors. 
 

Group compositions: Even though they are known to occasionally socialize with each other, wild tigers are essentially 

solitary animals. This asocial nature of tigers dictates the philosophy behind exhibiting only solitary tigers in AZA-zoos 

probably more than any other natural history characteristic of the species. Thus, the AZA Tiger SSP recommends that 

tigers be managed as solitary individuals, with a few exceptions, such as same-sex littermate cubs that can be kept together 

or with their mother. Litter mates (cubs) can typically be kept together and with the mother up to the time they reach sexual 

maturity (as early as 1.5 years). Separation of opposite sex litter mates upon sexual maturity is necessary so as to avoid 

sexual contact. Brothers can be kept together as long as they are tolerant of each other. Sisters can also be kept together 

until they begin to show hostility to one another, which often occurs at sexual maturity. Older, unrelated males sometimes 

can be kept together if they are tolerant of each other, but the AZA Tiger SSP does not recommend this social grouping. 
 

After recommended breeding has been completed, most male/female pairs that are retired from reproduction (i.e., 

contracepted or neutered) can be maintained together for the rest of their lives if they are tolerant of one another; however, 

individual tiger personalities and potential aggression should be taken into consideration. 
 

 Behavior Management 

 Animal Training 

Classical and operant conditioning techniques have been used to train animals for over a century. Classical conditioning is 

a form of associative learning demonstrated by Ivan Pavlov. Classical conditioning involves the presentation of a neutral 

stimulus that will be conditioned (CS) along with an unconditioned stimulus that evokes an innate, often reflexive, response 

(US). If the CS and the US are repeatedly paired, eventually the two stimuli become associated and the animal will begin to 

produce a conditioned behavioral response to the CS. 
 

Operant conditioning uses the consequences of a behavior to modify the occurrence and form of that behavior. 

Reinforcement and punishment are the core tools of operant conditioning. Positive reinforcement occurs when a behavior is 

followed by a favorable stimulus to increase the frequency of that behavior. Negative reinforcement occurs when a 

behavior is followed by the removal of an aversive stimulus to also increase the frequency of that behavior. Positive 

punishment occurs when a behavior is followed by an aversive stimulus to decrease the frequency of that behavior. 

Negative punishment occurs when a behavior is followed by the removal of a favorable stimulus also to decrease the 

frequency of that behavior. 
 

AZA-accredited institutions are expected to utilize reinforcing conditioning techniques to facilitate husbandry procedures 

and behavioral research investigations. Institutions should follow a formal written animal training program that facilitates 

husbandry, science, and veterinary procedures and enhances the health and well-being of the animals. 
 

Procedures and behaviors related to routine husbandry: All tigers should be trained to perform a series of foundation 

behaviors. The behaviors can be achieved through the use of an operant conditioning program that focuses on positive 
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reinforcement. This foundation of behaviors will allow for ease of managing the cats in their day-to-day care. Minimum 

routine husbandry behaviors are: shifting on cue, entering a crate, stepping on a scale for weight collection, and coming to 

the mesh when called for inspection. Shifting should include shifting from one stall to another, out onto exhibit, and back 

into holding. Once shifting is trained and reliable, an emergency recall could be put on cue. An emergency recall is 

different from day to day shifting in that the response time should be much faster, the cue should be distinct from the 

normal shifting cue and the reward should be much larger than normal shifting. An emergency recall, once trained, should 

be practiced once a month to maintain reliability or more as needed, (Binney & Johannes, 2002). 
 

Although not a necessity, conditioning a bridging stimulus or bridge, a signal that communicates to the subject that it has 

performed correctly and that additional reinforcement is on the way has been successful in shaping behaviors with tigers 

(AAZK/AZA, 2003). A bridge, which can be a clicker, whistle or any other distinct sound paired with food, can become a 

helpful tool for shaping behaviors and creates a clear form of communication if established and utilized appropriately. For 

more information on establishing and maintaining a bridging stimulus, reference Don’t shoot the dog! (Pryor, 1984) or 

Animal training: Successful animal management through positive reinforcement (Ramirez, 1999). 
 

Procedures and behaviors related to non-routine husbandry: Tigers have been trained very successfully to perform a 

series of non-routine husbandry behaviors. Some of the behaviors that have been trained are: hand injection, blood sample 

collection, urine collection, blood pressure monitoring, subcutaneous fluid therapy, wound management, and ultrasound. 

Prior to these behaviors being trained, it is helpful to train the following body positioning behaviors: sit, lie down, place 

side of body against mesh, lie on right or left side, and tail manipulation. A crate or other space with a protective physical 

barrier between animal and trainer, which allows safe access to the animal, is a necessity for many of the medical behaviors 

(Miller, 2002). Partnering with your veterinarian is vital to creating a plan for an individual animal. Each animal’s 

individual medical needs will be different and there may be some behaviors that take priority over others. 
 

Facility design considerations: When beginning a training program, it is best to start training in an area that is safe for 

both the animal care staff and the animal, and where the cat is comfortable. This is usually the night quarters or holding 

area. Tigers should be trained in a protected contact situation with a physical barrier of heavy gauge chain link or 5 x 5 cm 

steel mesh between animal and trainer. Training can also be done in commercial or custom designed crates with removable 

bars, access panels, or sliding doors that allow safe access to body parts. Because all facility designs are different, training 

staff will have to be creative and utilize the space available. For many of the body positioning and medical behaviors, 

trainers will require several feet of mesh with no obstructions, which allows for safe access to body parts. A standard 

transfer crate can be used for training many of the body positioning behaviors. It is important to remember that a fancy, 

expensive facility is not necessary to accomplish a successful training program, just a creative mind. 
 

Training techniques: It is beneficial to start a training program by determining the overall behavioral goals (i.e., detailing 

the specific behaviors to be trained). During this goal development process it is important to include all parties involved 

with the management of the animals. This may include meeting with and seeking feedback from keepers, veterinary staff, 

nutritionist, behavioral husbandry staff, curators and managers. Having everyone on the same page with clearly laid out 

plans, assignments, and timelines helps to facilitate a smooth process. Defining roles and creating clear avenues of 

communication among all participants is also important. This can be accomplished through regularly scheduled team 

meetings, a consistent method of documentation, and continual communication among all staff involved in training. There 

are several steps to creating a husbandry-training program for tigers. Set behavioral goals, identify a safe facility to work 

the cats, and determine the reinforcement type and how reinforcement will be delivered. The next steps include learning 

about the animal to be trained, building a relationship with that animal, and designing a training plan. 
 

Reinforcement: A critical component to positive reinforcement training is finding a reinforcer, or reward, an animal is 

willing to work for. Most large cats are very food oriented. In most cases, the cat’s regular diet can be utilized for training. 

Another option for reinforcement can include blood in a syringe or in some cases, even enrichment items. Feeding several 

small meals a day, or a portion of the main diet throughout the day, can provide great opportunities for many short training 

sessions. If the diet is prepared using meat, small meatballs can be made (~1 inch diameter) for easy use during a session. A 

helpful hint: the meat stays together better if it is cooler. If chunk meat is utilized, small pieces can be cut (~1 inch cubes) 

before a training session begins. It is helpful to wear a pouch on the hip containing the meat so that reinforcement can be 
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easily retrieved and delivered in a timely manner and that the cats are not distracted by a container of meat on the ground. 
 

Delivery of reinforcement can occur by placing meat on a meat stick and passing it through the mesh barrier or by tossing 

meat through or under mesh. One type of meat stick that can be used is a fiberglass rod. This works well due to its 

durability (plastic can crack and break easily with large carnivores). Many facilities use meat sticks made from Hot Shot® 

brand fiberglass. These rods are also called “show sticks” or poles and are marketed to be used for moving ranch animals. 

These are readily available from feed stores or the Nasco® catalog (or https://www.enasco.com/). The sticks can be 

modified to any size by cutting with a saw and then shaping the cut end on concrete to the desired dull point (Binney, 

2004). Hand feeding is not recommended as it can be a safety issue for the keeper, and can also cause cats to become 

aggressive towards their trainers. 
 

Relationship: While large felids usually adapt better to new circumstances than small felids, staff consistency will make 

routine management much easier. It has been noted in both mother-reared and hand-reared cats that there is a tendency to 

bond with their primary caretakers, and many large felids form such a strong bond with a particular keeper that they are 

able to distinguish the keeper from other people. Moreover, many large felids react positively to meowing and prusten 

greetings when mimicked to them by their caretakers. This vocalizing may in some instances calm a nervous cat. 
 

If a cat is aggressive or nervous, the trainer will make more progress in developing a relationship if they keep their distance 

while training. There is no need to stand directly in front of the mesh. Although the meat sticks discussed earlier can be cut 

shorter, they come usually 3–4 feet in length and can be used without modification of length. This gives a bit more space 

between trainer and cat and will often help curb aggressive behavior. 
 

If there are multiple cats being housed together, adults should be separated from other adults prior to the start of a training 

session. If there are multiple trainers available and the cats are under stimulus control, cats can learn to eventually be 

trained in the same enclosure or on exhibit together. 
 

 Environmental Enrichment 

Environmental enrichment, also called behavioral enrichment, refers to the practice of providing a variety of stimuli to an 

animal’s environment, or changing the environment itself to increase physical activity, stimulate cognition, and promote 

natural behaviors. Stimuli, including natural and artificial objects, scents, and sounds, are presented in a safe way for the 

tiger to interact with. Some suggestions include providing food in a variety of ways (e.g., frozen in ice or in a manner that 

requires an animal to solve simple puzzles to obtain it), using the presence or scent/sounds of other animals of the same or 

different species, and incorporating an animal training (husbandry or behavioral research) regime in the daily schedule. 

Enrichment programs for tigers should take into account the natural history of the species, individual needs of the animals, 

and facility constraints. The tiger enrichment plan should include the following elements: goal-setting; planning and 

approval process; implementation; documentation/recordkeeping; evaluation; and subsequent program refinement. The 

tiger enrichment program should ensure that all environmental enrichment devices (EEDs) are “tiger” safe and are 

presented on a variable schedule to prevent habituation. AZA-accredited institutions must have a formal written enrichment 

program that promotes tiger-appropriate behavioral opportunities (AZA Accreditation Standard 1.6.1). Enrichment 

activities must be documented and evaluated, and the program should be refined based on the results, if appropriate. 

Records must be kept current (AZA Accreditation Standard 1.6.3). 
 

Tiger enrichment programs should be integrated with veterinary care, nutrition, and animal training programs to maximize 

the effectiveness and quality of animal care provided. AZA-accredited institutions must have a specific paid staff 

member(s) assigned to oversee, implement, assess, and coordinate interdepartmental enrichment programs. 
 

Providing opportunities for felids to display species-appropriate behaviors has always been difficult to do in zoological 

settings (Mellen, Hayes & Shepherdson, 1998), but creative caretakers have taken innovative approaches to create 

opportunities for cats to display behaviors such as stalking, pouncing, running, chasing, climbing, scratching and scent 

marking (Shepherdson et al., 1993; Mellen & Shepherdson, 1997). Each enrichment initiative developed should have a 

behavioral goal in mind. Studying the natural history of tigers is a necessity in determining which behaviors you want to 

encourage from their behavioral repertoire. It is important to remember that enrichment should not be confined to physical 

objects but should also include sensory opportunities such as sights, sounds and smells (Law, 1993; Klomburg, 1996; 
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Bogdan & Conner, 1998; Wells & Egli, 2004), husbandry training, social opportunities, or environmental changes such as 

dirt mounds, rocks or trees/logs being added to an exhibit (Barber, 2003). It is important to remember the overall purpose 

of enrichment is to ensure animals have good welfare. 
 

The development of enrichment initiatives should focus on promoting species-appropriate behaviors in tigers and providing 

them with choice and control within their exhibit environment. With each of the items on the following list a natural 

behavior such as stalking, hunting, play or forage should be identified that is being encouraged. After managers and 

veterinarians have reviewed the list for appropriateness, safety and disease control, the following items may be considered 

as enrichment initiatives: 

 Animal skins, feet, heads from pigs, deer, 

domestic stock, Antlers, Bird feathers  

 Boomer ball/Spool, Rope pulls 

 Branches/wood chips from primate or small 

mammal exhibits  

 Feline diet blood trails  

 Fish, Whole chickens, Hard-boiled eggs,  

 Gelatin made with blood, Jell-O, Ice blocks 

containing food, Snow/Ice cubes, Frozen feline 

diet balls 

 Knuckle bones, Rib bones 

 Logs/ stumps, Pine cones, Corn stalks, Grass 

flats, potted grasses, Christmas trees, Melons, 

gourds, pumpkins 

 Paper feedbags  

 Sand box (may become a defecation site) 

 Browse (palm fronds, bamboo, banana leaves, 

grapevine)  

 Cardboard box, Cardboard tubes (smaller than head 

size)  

 Peanut butter, jams and jellies, honey  

 Perfumes, Telephone book/newspaper 

 Raccoon, deer or elk urine— commercially purchased  

• Rats, mice, rabbits—live or dead  

• Scratching logs  

• Spices and herbs: Russian sage, mint, cumin, 

nutmeg, catnip, cloves, basil, oregano, Rosemary, 

rose hips and petals, allspice, cinnamon, pumpkin 

pie spice, peppermint  

• Water mister 

 Straw/hay that has been used in ungulate 

exhibit/holding  
 

Combining items from the list above can create many behavioral opportunities. For example, cardboard tubes or paper 

feedbags filled with food items or scents or leaf piles with scents or bones buried in them can encourage hunting, foraging 

and stalking. Large deadfall or stumps sprayed with scents can encourage climbing and scratching. 
 

Enrichment should be varied frequently and novel items should not be left in the habitat lest they become habituated to 

them. Items should be removed when the animal is still interested/before interest wanes. Records of animal’s interest levels 

and manifestation of goal behaviors should be kept in a log so that it is noted if behavioral goals are met or if interest is 

waning. If interest wanes, items should be removed from use for a month or two to rebuild novelty. 
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