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the past five years I would have 
never made it this far . I also 
thought it appropriate to dedicate 
this particular piece of work 
because this will be my last formal 
submittal to the College of 
Architecture with the surname of 
Ledger. Thanks for all you have 
done for me, your thoughts and 
prayers mean everything. 
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THESIS STATEMENT: 

The creation of uncandid 
architecture, architecture that at 
first glance appears simple in form 
and in design, but uith further 
in\/estigation becomes more complex and 
complicated and bridges the 
dichotomous relationship of 
technological design and the 
simplistic expression of materials. 

It is my intent to create a place to 

display animals and at the same time 

make a function for people within this 

place. - This should be a place 

outside of the urban setting that 

emphasizes openess, informality, but 

also privacy, and a place that makes 

us aware of the outdoors and its 

changes. 

I intend to use materials such as 

corrugated metal and timber in a 

delicate and lightweight fashion that 

exemplifies the purity of form and 

detailing in a rural, vernacular 

style. These materials and the 

conglomeration of materials should 

create a building, or group of 



buildings, that complement the site, 

rather than adding conflict to nature. 

- I intend to give great thought and 

concern for a climatic design; natural 

ventilation; lightness in structure 

and avoid the over romantic use of 

color. 

By using these materials, I wish to 

create an uncandid piece of 

architecture which is comfortable in 

relation to both man and animal. 
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II- HISTORY: 

The dictionary defines zoo as a park or 

institution in which living animals are 

kept and exhibited to the public. Man 

has been exposed to the concept of zoos 

since the early days, perhaps the first 

example of zookeeper can come from the 

Biblical story of Noah Mho collected a 

large number of breeding pairs from the 

animal kingdom. Essentially he was 

responsible for the saving of the animal 

population. One could say that Noah set 

a precedent for us to follow, where man 

took the initiative to protect and save 

the beast of the world. 

The earliest approach to a modern zoo 

was the Park of Intelligence created by 

a Chinese ruler about 1150 BC in the 

province of Honan and maintained for 

several hundred years thereafter; 

mammals, birds, turtles and fish were 

kept under natural conditions. The 



ancient Egyptians, Assyrians, and 

Babylonians also kept wild animals, 

primarily to enhance the glory of their 

rulers; and large numbers of animals 

were imported by the Romans for combats 

between man and beast, in the arena. In 

the Middle Ages, lions, monkeys, 

peacocks, and similar exotic fauna were 

exchanged as presents between the rulers 

of states. 

Egyptian Oueen Hapshepset, XVIII 
Dynasty, as a sphinx. Despite the 
fact that Moien did not nortally rule 
Egypt in that period, Hapshepsut 
displaced both her stepson and nepheu 
fro§ the throne, and ruled as Pharaoh 
of the Tito Lands. She also 
•stabJis/ted nhat eany consider 
Mankind's first foraal 200. 

These col lect ions, furnishing a ready 

supply of animals for hunting or kept 



for reasons of prestige, led insensibly 

to the establishment of royal or public 

menageries on a more or less permanent 

basis in many parts of Europe. As the 

scientific spirit of inquiry developed 

in the 18th and early 19th centuries, 

the menageries lay ready for the work of 

such celebrated naturalists as the comte 

de Buffon, Georges Cuvier, and the 

chevalier de Lamarck. 

The great early collections of wild 

animals were connected for the most part 

with courts or cities in the Old Uorld 

but the New Uorld had its counterpart 

under the Aztec ruler Montezuma, who 

built enormous installations for 

mammals, birds, reptiles, and fish and 

employed specialists to catch and breed 

animals for his collection and to look 

after their health. The collection was 

destroyed by Herman Cortes in 1521. 



LARGEST ZOOLOGICAL GARDENS IN THE UORLD: 

City 1 

London 
New York 
San Diego 
Berlin(Uest) 
Antwerp 
Copenhagen 
Uashington DC 
Munich 
Amsterdam 
St. Louis 
Frankfurt 
Chicago 
Philadelphia 
Berlin(East) 

Acres 

36 
252 
91 
74 
24 
25 
176 
173 
25 
83 
49 
26 
42 

395 

No. of 
Species 

1 
1 
4 

,139 
,071 
,144 
917 
885 
823 
802 
700 
620 
596 
595 
567 
562 
559 

Atten.C in 
thousand) 

1,834 
2,529 
2,217 
2,340 
1,047 
1,085 
4,060 
1,000 
691 

2,500 
1,490 
3,825 

767 
1,600 

The United States was comparatively late 

in showing an interest in animals other 

than as a source of food or sport, or to 

cater to idle curiosity. 

In the past zoos were not always so 

committed to the cause of salvation, but 

rather they became animal prisons. The 

Temple of Amen-Ra at Karnak could be 

noted as the first formal zoo. it was 

built in the fifteenth century B.C. by 

Queen Hatsheput of Egypt to imprison 

hordes of animals for her to rule over 



Aviary of Harcus Varro, Monte Cassino, 
120 A.D. An interpretation by Pierro 
Ligorio, of the dining rooa and 
aviary. 

- Man's fasc inat ion for the beast of the 

world has been evident s ince the 

beginning of t ime. Cavemen have 

portrayed dominance over the animals 

through their sketches on cave wa l l s . 

and ancient zoos were private 

c o l l e c t i o n s for the hierarchy rather 



than public spaces for the general 

population. - Zoos were strictly for 

the ruling class. 

Aristotle and his pupil Alexander the 

Great are responsible for adding to the 

use of zoos as an educational element. 

The study of animals was accomplished 

through observation. 

Modern man has made both improvements 

and mistakes in the modern zoo. Today, 

some zoos are nothing more than prisons 

for the animals, and others attempt to 

bridge the gap to the ultimate glory of 

the natural environment for man and 

animal. 
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I I I . INTRODUCTION = 

A ZOO or zoological garden, is a place 

where wild and sometimes domesticated 

animals are exhibited and studied in 

captivity. - There are five, perhaps 

six, reasons for having a zoo: 

recreation, appreciation of nature, 

education, research, conservation and 

another purpose best described as 

sociological. 

A Zoo, is in the broadest sense, a 

source of entertainment, since most zoos 

are in park settings and a visit offers 

a walk in a setting that emulates nature 

and therefore stimulates mild exercise. 

Professional zoo persons may tend to 

emphasize the more serious purposes of 

education, research and conservation. 

But for the thousands of people who 

frequent zoos around the world each 

year, entertainment is the primary 

function, both recreational and 



educational. Still, animals as 

entertainment cannot be a zoo's sole 

purpose, for that, there are circuses. 

Zoos should go well beyond the closely 

related "nature appreciation." Properly 

designed exhibits must lead to a sense 

of wonder at the infinite variety of 

life and appreciation of its mystery. 

Zoos educate at many levels. There is 

the simplest form of education, that of 

the casual stroller who learns that a 

wolf really is not as big as a bear, and 

that a tiger is not a constantly raging 

beast. 

The more interested stroller, reading 

the informational signs, learns what a 

marsupial is, and that porcupines cannot 

shoot their quills. At a still higher 

level are the conducted tours of the zoo 

in which informed guides lead groups on 

walks that make a planned point. 



There are basically four reasons for the 

modern zoo: 

1.) Recreation 

2. ) Education 

3. ) Research 

4.) Conservation 

In the long term, conservation may be 

the zoo's most important function. As 

the world's population increases, 

urbanization increases. There is less 

and less space for wild animals and 

fewer and fewer such creatures. Fewer 

and fewer people have any contact with 

even a distant sight of animals in their 

native habitats. The population of the 

world may well double by the next 

century- It is not inhumanity that 

threatens the animal kingdom, it is 

humanity itself. 

There are thousands of species of 

animals considered endangered today. 

These are animals whose survival is in 

doubt in their natural habitat. Unless 



they are preserved in some way, future 

generations will not see their like. 

Some species can be kept alive in nature 

preserves, but under better arrangements 

and tighter control against man than now 

prevail. It has to be recognized that 

visitors become a danger to the animals 

and the animals to the visitors. 

There is one more reason for zoos: their 

appeal is universal. No other recre

ational , entertainment, or educational 

facility appeals to so many people. The 

attraction over the age span is unique. 

Children can begin to enjoy the zoo at 

the age of one, at the most, two; and 

there is no upper age limit. The zoo is 

as attractive to the illiterate as to 

the Ph.D. For boys and girls, men and 

women, the zoo has equal appeal. It is 

the same with race or economic level or 

social position. As family en

tertainment and recreation, it is 

unsurpassed. 



Going to the art museum is not generally 

an entire family activity, nor is 

going fishing or even watching 

television. In these activities, 

members of a family divide, for some by 

sex, for others by age, for others by 

intellectual level or artistic taste. 

The zoo is uniquely an activity for the 

whole family. 
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IV CASE STUDIES: 
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CASE STUDY= 

Uorld o"F Primates: 

Th© Phil3clelphi3 Zoo. 

Philadolphia, Pennsylvania 



The building itself is flattened, and 

its shoebox profile is interrupted by a 

massive chimney-like projection that 

houses the complex of air-take and 

exhaust systems which execute the 

fourteen air changes per hour required 

in the pens to keep the animals healthy. 

- The architects graciously left most of 

the one-acre site as open territory for 

the monkey's recreation. In addition, 

they deliberately compressed the 

building as much as possible - that left 

sufficient space for the holding pens 

where the animals are kept at night 

until it appears to be just an enormous 

billboard for the exhibit behind it. 

ARCHITECTS: 

Venturi, Rauch and Scott Brown 

CIRCULATION: 

The World of Primates is separated from 

the main circulation route of the zoo by 

a curved retaining wall that can be used 



)analysis: The tuo entrances on the 
plan create a straight line, in uhich 
at first glance one uould assuae that 
one could enter and travel straight 
through, but upon entering the 
building the architects use curved 
baiconies, (opposite the entrances), 
and a netMorlr of uateruays to control 
travel and vieuing. 

a s a bench by weary v i s i t o r s . - Two 

e n t r y ways c u t i n t o t h e f a c a d e t o frame 

p i c t u r e s q u e j u n g l e v i e w s ; once e n t e r e d , 

t h e d a r k e n e d , c o n f i n e d c o r r i d o r s i m i t a t e 

t h e g l a s s - e n c l o s e d "animal bedrooms" 

t h a t a r e on v i e w . 

>anaiysis.' The architect uses the 
dark, confined roots and spaces in 
contrast to the bright, sunlit 
outdoors to reverse the rolls of aan 
and aniaal. For a brief aoaent the 
aan is on the inside of a cage looking 
out, and the aniaal is on the outside 
looking in, the aniaal is free and in 
control of his surroundings contrary 
to 200 arrangeaents of the past. 

LIGHTING: 

There is virtually no creative use of 

lighting on the interior, perhaps 

creative lack of lighting would be more 

appropriate. The corridors are dark and 

confined to imitate the picturesque 

jungle view. 

FACADE/ENTRY: 

The architects applied a new variation 

of the familiar checkerboard brick 

pattern to the 217 foot long front 

facade, accented here by painted 

latticework and signage around the 

openings, to minimize the buildings 

necessarily rather awkward proportions. 



CASE STUDY: 

Primate Discovery Center 

San Francisco Zoo 

San Francisco, CA 

ffisK=ss=?f5-



If the towering superstructure of the 

building, rising from a broad concrete 

base, cascading across the sky, 

resembles a Victorian conservatory, it 

is no accident. San Francisco's 

seventy-five acre zoo, situated just 

inland from the city's ocean beach, is 

essentially a Beaux-Arts garden. The 

zoo is formally laid out and planted and 

has a collection of trees that would 

shame many arboretums. - "The Victorians 

used enormous glass pavilions to house 

exotic plants," says Cathy Simon, 

principal designer of the primate 

center, "Ue decided to build something 

similar to house exotic animals."^ 

ARCHITECTS: 

Marquis Associates 

Cathy Simon, Robert Marquis, 

Katharine Anderson, Steve Peris 



CIRCULATION: 

In the Primate Center, center is the key 

word, circulation takes place in a 

circular fashion. The center provides a 

wide variety of viewing experiences. 

Around level paths through and around 

the building are alternately open and 

covered, and always there is a sense of 

the skeletal structures high overhead. 

Overhead are the only two rooms for 

humans in the whole center. 

LIGHTING: 

Special l i g h t i n g designer , Leonard 

Auerbach, took a t h e a t r i c a l approach i n 

achieving l i g h t i n the spaces. L ight 

here can be focused and has cont ras t ing 

l igh te r and darker a reas , opposed to the 

usually uniform blue or green glow i n 

other zoos. 

ORGANIZATION: 

The exh ib i t area i s located i n the 

center of the menagerie surrounded by 

)analysis: The center replaced the 
conventional nay of displaying 
aniaals, long, linear, uith individual 
cages along the ualkaay. 

>analysis: Hatural lighting is used 
throughout the design and care has 
been taken to provide light to the 
uhole building. 



the nocturnal center, the berm cage and 

on the exterior patas moat, mandrill 

moat and the colobus free net area. 

STRUCTURE: 

The soaring atria - reaching to fifty 

six feet at their apex - are walled in 

vinyl-covered steel mesh - but the 

allusion to the past is immediately 

apparent and highly appropriate in the 

setting. There is drama in the form, in 

the contrast of dark metal and light 

concrete, of delicate webbing and solid 

podium, in the buildings sheer height 

and breadth. 
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P r o b l e m w i t h C o n - f i n e d S p a c e 

A pair of uild geese uith clipped 
right uings defending their nesting 
hole. Typical pouerful blotis are 
delivered by the feet and uing. 

Uhat does l i m i t a t i o n o f space mean to 

the animal? Mainly i t w i l l be one of 

the f o l l o w i n g : 

(1) Prevention of the flight reaction. 

(2) Prevention of encounters 

*with animals of its own species. 

*with other animals. 

(3) Limitation of territory 

(4) Protection against encounters. 

*with animals of its own species. 

*with other animals. 

rT'?t.. • 

The space given to the caged animal is 

frequently defended against new arrivals 

as though the cage is their own 



property. This is one reason why it is 

often considered risky to put "fresh" 

arrivals among animals that have already 

settled in. It is often easier to get 

strange animals used to each other by 

putting them into their new home all at 

the same time, rather than one after the 

other. - Contrary to the accepted 

notion, the space allotted to an animal 

in captivity, once it gets used to it, 

is not always a place from which it does 

its best to escape. Rather, it 

considers it as its own personal 

property, and will, if need be, defend 

it stubbornly.2 Visitors often ask why 

the keepers are not allowed to go into 

the cages of the big predatory animals. 

The reason certainly is not because the 

lions or tigers would eat them up 

because they consider them as prey. in 

most cases the keeper would be attacked 

for having entered the predators 

territory. 



Clipped uing of the Nile goose a feu 
ueeks after aaputation. 

There are two technical aspects in the 

keeping of animals: 

(1) Adaptation of the confined space to 

the animals' capacity for locomotion. 

(2) Adaptation of the locomotion 

capacity to the type of confinement. 

Uith adequate enclosures, escape can be 

prevented by partially curtailing the 

locomotion capabilities. Uith domestic 

cattle, iron nose rings are sometimes 

used; with domestic fowl, wing clipping 

is often used to control the birds' 

flight. 

^:^r'^X^^ 

If adequate land and space is available, 

it is more desirable to design beyond 

the animals motoring capabilities. 



rather than altering them. If we 

exclude birds altogether, it is a good 

rule of thumb that the cage should suit 

the wild animals capacity for movement, 

and not the other way round.^ Ue must 

also remember that every species of 

animal has its specific type of 

locomotion, in addition, each has its 

own maximum capacity for overcoming 

obstacles in horizontal and vertical 

directions. This is a fundamental 

importance for zoo keepers, as it means 

the animal must be kept within barriers 

which are beyond its maximum capacity to 

overcome. 

There are two practical methods of 

confinement and may be classified as: 

(1) imaginary, psychological and (2) 

real. The imaginary methods are 

effective only through training, for 

example, the circus ring. The circus 

ring, low wooden blocks surrounding the 

circus arena does not from a real 



Biological training. The bear, 
coapletely free, shous to a high 
degree the skill of this species in 
keeping a finely adjusted balance. 

barrier , but one which becomes e f f e c t i v e 

by spec ia l t ra in ing . Even domestic 

animals, horses, camels, e t c . often have 

to undergo protracted training in order 

to respect the ring and so become f i t 

for c ircus performance. 

On the other hand the real means of 

confinement include Biological aspects: 

d i t ches , p i t s , land-water barriers; 



Semi-biological aspects: fences, bars, 

wire netting and nonbiological aspects: 

glass and electricity. Ue must consider 

these because they are more or less like 

natural obstacles found in freedom. 

Barriers: 

Types of barriers will be designated by 

animal specie, type of visitor, viewing 

wanted, terrain and exhibit theme. All 

barriers should be as much as 

unobtrusive and invisible as possible. 

Uhen moats are used there should be a 

barrier between it and the visitor for 

public safety. Moats should be con-

Prairie dog 
Lion 

Hippopotamus Bison 

Woat section, courtesy of the 
Zoological Society of London. 



structed of concrete, rock, or other 

permanent materials. Moat sizes vary 

according to the characteristics of the 

enclosed animal. People barriers will 

be designed for safety, permanence and 

aesthetic appeal. 

Shift and Squeeze Cage: 

Enclosures should be designed so that 

animals may be easily shifted from the 

exhibit into adjacent holding isolation 

or reserve area without having to 

restrain or catch the animal. This is 

usually done with a combination 

shift/squeeze cage. 

&XP,it?/-f ^XfoiUl ^yhihif ^p^ h^W•^ 
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ACTIVITY ANALYSIS 

In the existence of a zoo or zoological 

garden, there are many activities which 

are part of the animals', the users', 

and the maintenance personnels' everyday 

life. These activities play an 

important role when making design 

decisions. In the following chapter, I 

hope to define these activity 

requirements in order to give a better 

understanding of the nature of this 

project. Uith better understanding of 

the activities the building or buildings 

will be much easier to design and to 

understand 

/iWaivi 
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^rTTVITY L I S T : 

^Animal Existence 

•Leisure 

•Sleeping 

•Eating 

•Breeding 

•Offspring Delivery 

•Veterinarian Care 

•Learning 

•Science 

•Art 

•Exercise 

•Parking 

•Entrance 

ANIMAL EXISTENCES 

There must be a space design and 

specially designated for the primitive 

function of existence. This area needs 

to be separated from eating areas, 

breeding areas, sleeping areas, and all 

other functions that take place during 

the normal everyday routine. This area 

should also serve a secondary function. 



in that it should be the viewing area 

for visitors and the area that creates a 

certain atmosphere and environment for 

the animals, one that is related to his 

natural environment. 

SLEEPING: 

There must also be a separate and 

distinct place in which the animals will 

nap and retire in the evening to. Since 

the place of existence and leisure can 

be compared to the animals' territory in 

nature, we shall use this as a 

comparative to the animals' den. After 

of day of exercise or just roaming the 

plains, animals will retire to their 

"home" or resting place. 

EATINGS 

This activity does not have to 

necessarily take place in a separate 

location from daily activities, unless 

different breeds of animals are mixed 

into one enclosed space. Animals that 



are different breeds, quite frequently 

even different genders, tend to become 

very despondent and often h o s t i l e when 

another animal threatens their food 

source. 

Tuin orangutans born at national loo, 
Uashington. 

«MC 

BREEDING: 

In successful breeding, is not 

necessarily proportional to the amount 



fioia the gorilla and her baby Taataa 
at Basle loo. Goia uas born at Basle, 
the first gorilla birth in any 
European 200. 

of space at the animals' disposal. The 

opposite is often the case. This 

condition is far less important than the 

observer generally assumes, it is more 

important that the animal has a space 

that it is comfortable in and feels 

safe, no matter what the size. "Only 

one fifth of the new stack acquired by 

the United States zoos today is wild-

caught , that compares with one-half to 

three-quarters twenty-five years ago."^ 

The rest are the result of inhouse 

breeding and birthing. 

* • - ' • 
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VETERINARIAN CARE: 

It seems rather obvious that there 

should be a place for the care of sick 

animals. This place should be off of 

the beaten path of everyday users, but 

at the same time should be centrally 

located so that it is easily accessible 

to all facilities within the grounds. 

Uithin this veterinarian clinic there 

should be quarters for at least one 

full-time staff to be housed for 

emergency medical attention. Although 

the ideal situation for giving birth 

would be natural, in the animals' own 

quarters, there are extenuating 

Patty Cake Kith her an in a cast. 
The liab uas broken in a struggle 
between her parents over custody of 
the infant. 



circumstances that call for assistance 

by the vet and or veterinarian 

assistants and those facilities must 

also be designed for within this 

building. 

LEARNING: 

Learning should take place throughout 

the entire complex, I propose that a 

separate display and learning exhibit 

should be housed adjacent to the special 

exhibit, i.e. there should be an exhibit 

of the history, background, set of 

facts, etc. about elephants close to the 

elephant exhibit so that children and 

visitors can read and learn about the 

animal while viewing or while that 

specific animal is still on their minds. 

PARKING: 

The parking lot and or lots should be 

located at or near the main entrance of 

the park, it should not in any way be 

offensive to the site and should be 



landscaped so as to keep the character 

of the surrounding site and keep down 

the heat during the day. 

ENTRANCE: 

Generally a combination entrance and 

exit for public usage is most practical 

and preferable for ground security and 

visitor control. Turnstiles with 

counters will give the zoo annual 

attendance and population for evaluating 

peakloads. Dogproof turnstiles are 

suggested since pet animals of any kind 

should be prohibited from zoo grounds 

for reasons of animal health and safety. 

A separate entrance and exit for service 

vehicles should be available and as far 

from visitor entrance as possible. 

.Section 
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V I I . DESIGN ANALYSIS: 

An animal is an animal. It is not a 

cuddly plaything. It is not a lessei— 

brained human. An animal is a being in 

its own right, with its own place in 

creation, entitled to its own share of 

existence and dignity. 

Much of people's misunderstanding of 

animals in zoos stem from endowing 

animals with the ideas, emotions and 

needs of human beings. People relate a 

cage with prison, and because a zoo is a 

place of cages and enclosures, they 

think of the poor innocent, caged 

animals as prisoners. They cry out 

against the animals lost freedom.* 

Freedom from what? To do what? 



SPATIAL QUALITIES: 

It must be clearly understood that metal 

and glass, important constituents of 

many cages and enclosures, are 

completely nonbiological materials as 

are to a certain extent, concrete, 

artificial stone, etc. The prime 

necessity for the animal's space 

conditions is vegetable matter and earth 

of varying qualities. These elements 

should not be denied the animal 

altogether nor withheld more than 

absolutely necessary. 

gg^/^to. 

Habitability and comfort for man and 

animal are sometimes fundamentally 

different. A fresh clean layer of peat 

on the cage floor is suitable enough in 



Deification point of aale Llaaa uith 
single track. 

many instances, but for a lor is i t only 

becomes habitable when i t is thoroughly 

saturated with i t s urine, and thus 

provided with i t s scent marks. 
,' tt ^ rs 

- (>*^,' -—4 it; 
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One of the most important qualitative 

differences of the space is the home, 

the place of maximum security. In 

accordance with its function this place 

must, as far as possible, be safe from 

all disturbances. It must not be 

exposed, and often needs subdued light. 

Often many concessions are made to the 

visiting public of the zoological 

gardens, at the expense of the home. 

During its life in the home, the animal 

sometimes withdraws from the public 

gaze. This cannot be helped, for many 

animals need periodic isolation. 



As a rule, the animal living in 

captivity builds its secondary space 

from starting point of the home, which 

forms the zero point of a system of 

coordinates. In this the animal 

orientates itself, laying down its 

beaten tracks and in particular, 

"-*4 

establishing its space and time pattern 

in which the home forms one of the 

essential points 

.**•'<'. 
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important components of the pa t te rn may, 

for example, be: s h e l t e r , re fuge, places 

Beaten tracks of fallou deer 
enclosure. 

Red deer does at uallou hole sade by 
the aniiais theiseives. 



for deification and urination, bathing 

places, such as a wallow, storing 

places, feeding places, look-outs, and 

so on. 

ilolves in Philadelphia loo's uolf 
woods. 

Ter-rlt-ory - In general, most animals 

move about as little as possible. They 

search for food; they look for a mate; 

they patrol their territory to make sure 

it is not invaded. Beyond taking care 

of these needs, most animals would 

rather sit and rest or snooze. 



of course, it is a shock to a wild 

animal to be taken from its own 

territory and put into a zoo where most 

of its instincts are not needed. It is 

an adjustment but once the adjustment is 

made the animals seem to be happy and 

content, for those animals who are born 

into a "zoo-type" atmosphere, they never 

long for their freedom, for it is a 

feeling they have never experienced and 

therefore they cannot miss what they 

have never had. - The animal's enclosure 

is its turf, it wants to conquer its 

living space, defend its turf, and keep 

it safe from intrusion. It does not 

want to leave the new found territory. 

Among the factors determining the size 

of an animal's territory are: an area to 

provide enough food for the animal and 

family; an area that can be defined by 

whatever marking methods are used by the 

particular animal.^ There is no 

specific size for a lions territory, for 



example. A lion in a place where game 

is scarce needs a larger territory than 

a lion in an area heavily populated with 

antelope and zebra. In effect, the 

supply of food determines the density of 

many animal populations. Its space must 

be able to support large enough herds of 

grass eaters, must include a water hole, 

some shade and a sleeping place. Beyond 

that, it is not interested in the space. 

Give a lion food and water and shade and 

a sleeping cover and its needs for space 

is reduced. Animals do need a den or 

nesting space. They have a natural need 

for room to stretch and to get a little 

exercise, but it is surprising how small 

that space needs to be. Most animals 

are lazy and do not want to move about. 

Some have absolutely no need to move if 

their living needs are met. 

The space available to a zoo is 

obviously much smaller than the animals' 

usual natural territory. It might be 



100 times or 10,000 times smaller. To 

laymen, this relative restriction on 

movement would seem to be traumatic to 

the animal. In general, this is not 

true. Free-roaming animals need large 

territories because they must search for 

food for themselves. The zoo or 

domestic animal has no need to look for 

its own food, and so has much less need 

for space. 

4̂ J 
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Along with appropriate space designation 

for the animals, barriers are also 

needed, regardless of the type and style 

of display. This involves placing some 

type of obstruction between the animal 

and the visitor that serve two basic 

functions: keeping the animal within 

its enclosure and keeping the visitor 

out of the animals space. Both 

functions are of equal importance, in 

fact, the visitor is more likely to 

invade the animal's space than the 

animal is likely to escape. Given the 

opportunity, in most cases the animals 

African elephants uill be separated 
froa other aniaals of the African 
Plains and the public by aoats. 



will not run away; because they are 

frightened, or preparing to attack what 

they think is a threat rather than an 

opportunity for freedom. Animals 

actually prefer a healthy distance from 

humans. On the other hand, visitors, 

especially children, will often try to 

get closer to the animals, therefore the 

barriers are essential. 

There are many types of barriers and the 

usage of them depends primarily upon the 

animal. Most common are wire mesh for 

small animals and bars for the larger 

ones. From the point of view of the 

visitor, these are physically and 

psychologically the least desirable, 

they spoil the view and give the zoo the 

look of a prison. Moats and ditches are 

the most natural looking and probably 

most pleasing to the visitors. They can 

be dry or filled with water, with sloped 

or vertical sides. Almost all non-

flying animals can be kept behind these 



types of barriers. Glass can also be 

used with snakes and other reptiles or 

gorillas and orangutans, which are very 

susceptible to human disease. Some 

animals, particularly snakes, can be 

kept from leaving by thermal barriers, 

refrigerated coils or hot water pipes, 

because they are crawlers and will not 

cross the uncomfortable temperature. 

Grazing animals can be kept behind 

electrically charged wires where they 

learn quickly to keep away from the 

wire. These wires can be turned off 

after the lesson has been learned. 

One can also work the barriers in 

reverse: the people can be enclosed in 

cages and the animals are left to roam, 

more or less, free. This system has the 

most opportunity when designing for 

monkeys and other more active animals 

where their actions and communication 

through movement is most appealing to 

the visitor. The more opportunity the 



animal has to move about and "show-off", 

the more entertaining the animal is. 

B - BREEDING 

Another aspect that must be addressed 

when designing for animals is their 

breeding habits. Breeding requires not 

only the acceptance by the animals of 

their captive state and of their 

environment, but also some special 

ritual objects or surroundings. Man is 

not the only animal that precedes mating 

with ceremony. Many animals will not 

mate until they have made their ritual 

approaches, danced ceremonial dances, 

and been accepted with the proper 

gestures. Sometimes objects are 

involved.^ 

Breeding is a sign of the animals 

acceptance of the zoo. However, even 

with the most adjusted animal, 

successful breeding requires proper 

surroundings. If hippos are to breed. 



^m 

there must be a pool in the enclosure 

because hippos give birth in the water. 

Baby hippos need water to support their 

weight during the first few days of 

life. Giraffes, on the other hand, give 

birth standing up; and the baby drops 

about six feet to the ground. This 

means that the enclosure must have a 

dirt floor to keep the baby from harm 

and to keep the mother's legs, spread 

apart, from slipping. 

Some animals do not breed in captivity, 

or do so very rarely. Other animals are 

infrequent breeders, such as most 

Australian animals (marsupials). Still 

there is another group of animals that 

are easy breeders; most of the big cats 

belong in this group.® Lions and tigers 

will breed almost anywhere, even in the 

old style, small cages, these large cats 

reproduced at an almost overwhelming 

percentage. In fact, some species will 



breed more readily in restricted space 

than in open spaces. 

C- SPECIMENS 

(Partial list of specimens; final list with descriptions, 

groupings and exhibits will be subnitted at a later date.) 

MAMMALS: 

Blackbuck Deer 

Afr ican Elephant 

American Elk 

G i ra f fe 

Llama 

Afr ican Lion 

Texas U h i t e t a i l 

Dui ker 

Kodiak Bear 

Anteater 

Mule Deer 

Porcupine 

Corsican Sheep 

Fallow Deer 

MoufIon 

Seal 

Leopard 

Jaguar 

Bobcat 

Sika 

Tiger 

Mountain Lion 

American Bison 

Barbery Sheep 

Beisa Oryx 

Asisatic Elephant 

Aoudad 

Rhinoceros 



BIRDS: 

Toco Toucan 

Mallard 

Perigran Falcon 

Pheasant 

Ostrich 

Amazon Parrot 

Penguin 

Cockatoo 

Emu 

Flamingo 

Hawk 

Roadrunner 

American Eagle 

Great Horned Owl 

Mexican Eagle 

Blue Peacock 

Kiwi 

Scarlet Ibis 

MONKEYS: 

Capuchin 

Orangutan 

Golden Marmoset 

Chimpanzee 

Lemur 

Gorilla 

Squirrel Monkey 

Colobus 

Macaque 

Uooly Monkey 

Patases 

Mandrill Baboon 

SPECIAL EXHIBITS: 

Keeping in mind the afore-mentioned 

specimens I would like to single out two 

of them in particular and create a 



special exhibit for the Asian Elephants 

and the Primates, which would range in 

species from the gorilla all the way 

down to the squirrel monkeys and 

capuchins. In some societies the role 

of the elephant is a very important one 

and those of us who live in an "ideal" 

society, where technology and machinery 

do all of the heavy laborious activities 

would never get to see an enormous 

mammal such as the Asian elephant in 

action. Therefore I have decided to 

single out this specie and create an 

exhibit especially for him. Also the 

monkey seems to steal the heart of every 

"zoo-goer" from the age of one to 

ninety-one, his overwhelming curiosity 

and energy sets the stage for a 

wonderful and playful exhibit, I would 

also like to single the primates out and 

create an exhibit for them alike. 



THE ELEPHANT FOREST: 

Although the site I have chosen for this 

project does not leave much open space 

for an exhibit of this size, (there is 

plenty of land square footage wise, but 

most of the land tends to be hilly and 

clustered with trees), after creating a 

clearing and a large enough open-space 

area I believe that the hills, trees and 

general topography of the site would 

emulate an Asian forest and be the 

perfect backdrop for the Elephant 

Forest. There are several things in 

which I would like to accomplish in this 

exhibit: 

*Create a replication of the Asian 

Elephant's wild environment. 

•Dictate an opening or clearing to 

duplicate the clearings elephants often 

carve out of the forest in their search 

for food. 

•Create a demonstration area in which 

the elephants can display their log 



handling skills. (Background being a 

typical Asian logging camp.) 

•Design an exhibit area identifying 

facts about the elephant and the role 

they play in the Asian culture. 

•Finally an "Elephant House"; minimum of 

fifty feet tall. For bathing and 

bedding of the animals. 

All facilities and buildings in this 

exhibit area should be designed and 

built using the Asian (Thai) 

construction techniques and methods. 
•Trusses 
•Steep rooflines 
•Exposed timber 



THE PRIMATE HOUSE: 

•An introduction area that gives an 

overview of the site, the exhibits and 

the animals that are to be on exhibit. 

Gorilla and Orangutan Facilities: 

•Exhibit Enclosure 

Spatial Requirements 

Barr iers/Surfaces 

Furnishings 

Animal Uelfare and Breeding Factors 

Environmental Factors 

Service Access and Facilities 

•Public Viewing Facilities 

Arrangement 

Spatial Requirements 

Safety 

Convenience 

•Off-Exhibit Holding Facilities 

Location 

Spatial Requirements 

Barriers/Surfaces 

Furnishings 



Animal Uelfare and Breeding Factors 

Environmental Factors 

Service Access and Facilities 

D . VISITOR 

The publ ic i s the major reason for the 

exis tence of zoos . Approximately 100 

mil l ion persons v i s i t the zoos in the 

United S t a t e s each yea r . - At the same 

time v i s i t o r s can be a detriment t o the 

zoo 's i n h a b i t a n t s . - This i s why 

Back in her cage at Central Park after 
recuperation at the Bronx loo froa her 
broken liab, Patty Cake nou lives 
uithout either parent. 
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barriers between animals and people are 

so important. 

Compromises have to be made between the 

visitors' needs and the animals' needs. 

The size and grandeur of the space is 

not important to the animals, but is 

often important to the delight of the 

visitors. However, in the wild, animals 

often withdraw into hidden places for 

periods of privacy; when the animals' 

territory is designed without 

considerations for these types of places 

simply for the viewer's pleasure, the 

animal is being deprived of an 

instinctive need for the convenience of 

the public. Largely in response to the 

public's distaste for the former narrow 

cages, zoos began to build larger and 

larger enclosure for their large 

predators, much larger than is necessary 

for the animals comfort and security. 

The animals are not bothered by the 



extra space, but in most cases, they 

will not use it. 

VISITOR'S NEEDS: 

•Ready or easy access to all exhibits 

and services. 

•Entry Station - admissions, visitor 

information, checking of parcels, 

stroller rental. - Point of reference. 

•Rest points or stops - located where 

they command a great view. 

•Adequate restrooms and drinking 

fountains. 

•Concession Stands: Both mobile and 

stationary. 

FACILITIES SUMMARY: 

Sense Access: (sight, smell, touch, 

taste, hearing and emotion) 

•of animals 

•of landscape 

•of natural physical features 

•of zoo services 

-'''"'"̂'̂'̂̂^̂̂"'™̂*̂"̂  



Comfort facilities 

•Entry stations 

parcel checking station 

stroller rental 

•Restrooms 

•Drinking fountains 

•Concessions 

•Public phones 

•Tour starting points 

Parking and access 

'Shoe foraation' in a Sardinian uild 

sheep. 

Visitors are young and old, rich and 

poor, men and women, boys and girls, 

illiterate and the most educated, alone 

or with a dozen friends. People go for 

relaxation and entertainment or to just 

get away. The zoo becomes a different 

environment, a feeling - a feeling that 

only the visitor can create. 



E- STAFF 

1. Zoo Director 

2. Zoo Curator 

3. Keeper 

4. Veterinarian 

5. Veterinarian Assistant 

6. Zoo Services Director 

7. Public Services Manager 

8. Buildings and Grounds Superintendent 

9. Dietitian 

FACILITIES SUMMARY: 

•Office of Director 

•Meeting room for approximately 50 

people 

•Secretary for director, information, 

public relations 

•Office of public services manager 

•Storage for public services 

records 

•Office of Zoo Services manager 

•Storage for Zoo services records 

•Secretary for both managers 

•Storage for office supplies 



•Office of curator 

•Sleeping bunks and bathrooms 

•Office of Dietician 

•Storage of records 

•Receiving of food 

•Cold storage chiller and freezer 

•Cart storage (electric) 

•Supply storage 

•Garbage disposal system 

•Office of Veterinarian 

•Storage of records 

•Receiving of new animals for 

quarantine (wardroom) 

•Storage of sick animals 

•Pool and cage 

•Lab for storage of drugs and tests 

•Examination rooms 

•Post mortem room 

•Office of Buildings and Grounds 

Superintendent 

•Shop for welding, woodworking, 

electrical/plumbing. 

•Storage of tools 



•storage of paints and toxic 

cleaning materials 

•Storage of grounds maintenance 

equipment 

•Receiving of equipment and 

supplies 

•Greenhouse - storage and receiving 

of plants, storage of soils, 

fertilizers 

•Cart storage 

•Lounge 

•Restrooms 

•Library 

•Housing for 10,000 books 

•Film storage 

•Map storage 

•Animal reports 

•Parking and access 



SITE ANALYSIS 



V I I I . S I T E ANALYSIS 

Entrance into Ziillrer Park froa Barton 
Creek Road, directly across froa a 
bridge overlooking Barton Creek. 
(Picture does not do it justice.) 

A - S I T E 

Zilker Park exceeds one hundred and 

fifty acres total and is currently under 

consideration by the City of Austin. 

The site was chosen because of the 

views, natural environment, area of land 

available and the vocabulary of the 

area. Currently within the park are a 

number of activities to be taken 



advantage of: a garden center that takes 

up approximately three acres in the 

center of the park, a maintenance 

compound, caretakers house, riverboat 

dock, canoe rental, a number of picnic 

areas, a clubhouse, and a nature center 

in the northwest corner of the park, 

adjacent to the propose zoological park, 

that houses a few native species of 

animals. This center comprises 

approximately four acres of the massive 

park. 

Entrance in nature trail, coipieteix 
covered Mith foliage on all four 
sides. 
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The rolling hills and clusters of green 

trees and foliage, so familiar to 

central Texas, create a wonderful 

backdrop to activities of the park. The 

general feeling is that the site is 

unique and uniqueness is necessary to 

the city if it is to be financed by the 

city at a later date. 



There are utilities that already service 

the park and nature center, they are 

probably not adequate for a large zoo, 

but additional services could be easily 

obtained. The City of Austin will 

provide services necessary to support 

the zoological park. The proposed zoo 

will encompass approximately seventy-

five to ninety acres; this seems to be a 

standard for zoos in cities of five 

hundred thousand population and over. 

B. ACCESS 

Zilker Park is easily accessible to the 

downtown area of Austin. Barton Springs 

Road, a main thoroughfare through 

downtown actually runs into the main 

entrance of Zilker Park, across Barton 

Creek. This creek sets both the 

boundary and the mood of what is yet to 

come. It is almost an imaginary line 

that separates the urban from the rural. 
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Mature Center that currently exists m 
the Zilker Park Area, houses a amaua 
variety of species, iostly those 
native of Central Texas. 

There are basically three major 

thoroughfares that border the park: (l) 

Mo-Pac Expressway, (2) the Colorado 

River, (3) Barton Creek. Mo-Pac 

Expressway runs through the park, making 

both sides easily accessible. It is 

currently an eight-lane expressway. The 

Colorado River is the northern boundary 

of the park that runs in a North-East 

direction, and Barton Creek is a vein 

that comes off of this artery: this is 

the northern boundary of the park that 

connects with the Colorado River and Mo-

Pac to form a triangle that 

circumscribes Zilker Park. 



C - Ecology 

Ecology - The Study of the relationship 

between living organisms and their 

environment, it is an essential concern 

of site planning. On any parcel of 

undeveloped land natural processes are 

at work which represent established and 

mutually sustaining relationships 

between living organisms and their 

natural environment. 

In an ecological sense man as a factor 

is but one kind of organism. Unlike 

most other organisms, however, man is in 

the special position of being able to 

choose to what extent he will integrate 

himself and his artifacts with natural, 

life-sustaining processes existing in a 

particular place. That he appears so 

often to choose disruption and 

destruction over harmonious integration 

is probably a matter of ignorance than 

intent. 



Climate - Local climate characteristics 

which would appear most significant to 

the siting, design and development of 

the facilities are as follows: 

(a) abundance of sunshine throughout 

the year. 

(b) high but relatively no extreme 

daytime summer temperatures; but 

with moderately high humidity. 

(c) scanty rainfall 

(d) a relatively cool winter 

Temperature - Daytime summer 

temperatures are high, frequently above 

90 degrees and occasionally above 100 

degrees, but with the amount of foliage 

and cover provided in this area, high 

temperatures do not seem so extreme. 

Evening temperatures are relatively 

comfortable. The average annual high 

temperature is approximately 78 degrees. 

Uinter daytime temperatures are mild, 

rising to 55 - 60 degrees and 



occasionally drop below freezing about 

half the time December through February 

and the average number of days with 

temperatures of 32 degrees or lower is 

58 days. The average annual low 

temperature is 55 degrees. 

The range between high and low 

temperatures within a particular season 

is relatively high. This differential 

tends to be generally higher in the 

winter (50-65 degrees) than in the 

summer (40-50 degrees). 

Precipitation - The average annual 

precipitation is relatively high, hence 

the greenery and trees that are apparent 

to the site. The area gets anywhere 

from twenty-eight to thirty-two inches 

in one year. The heaviest rains occur 

during the months of August and possibly 

September when the city could get as 

much as ten to twenty inches of rainfall 

in a months time. 



Sky Cover - Austin has an annual average 

of 170 clear days, 103 partly cloudy 

days and 92 cloudy days. Normal 

sunshine is 85% of the possible. 

Soils - About forty miles from Austin 

and about three miles east of the 

intersection with U.S. 281, Texas 71 

crosses a major fault which brings lower 

Paleozoic rocks to the surface in 

contact with the Upper Paleozoic. The 

older rocks are very hard, light-grey 

limestone with chert nodules and were 

deposited by the widespread Ordovician 

limestones for about seven miles where a 

fault brings the Precambrian metamorphic 

rocks to the surface. These metamorphic 

rocks were originally deposited as 

sediments from one to three billion 

years ago when the Earth was in its 

primordial stage and the first 

continents and oceans had been formed. 

Since that time they have been intruded 

by igneous rocks and subjected to such 



intense heat and pressure that they have 

been completely changed in form-

metamorphosed-and have been folded into 

practically undecipherable convolutions. 

The Balcones Fault Zone, which is 

located within ten miles of Zilker Park, 

is a major feature in the geology of 

central Texas. The main traces of this 

fault zone is crossed at Oak Hill, about 

seven miles from Austin, where the 

highway encounters lower Cretaceous 

limestones which provide a marked change 

in the character of the land, with rough 

rocky hills replacing the more gentle 

slopes of the east. This Fault Zone is 

readily visible because of the striking 

change in drainage patterns and land 

forms due to the presence of older and 

harder folded rocks to the northwest and 

the younger and more easily eroded rocks 

to the south and east. Limestone 

quarries appear in white blotches near 

Austin, Georgetown and San Antonio, and 



the highland lakes formed in the hill 

country by damming of the rivers. The 

construction of these dams was 

undertaken to control the periodic 

flooding and to provide water during 

times of drought, but has paid immense 

dividends by offering recreational areas 

for parks, camping, swimming, fishing 

and boating. 

Discovery Lab adjacent to the Mature 
Center. 



GOALS & OBJECTIVES 



I X . G O A L S A N D O B J E C T I V E S : 

GOALS: 

•To create a unique learning experience 

for the occasional and periodic visitors 

to the zoo. 

•To create for the visitor a direct 

sensory experience with the animals and 

their natural environments, stopping 

short of interaction. 

•To create a piece of architecture that 

is subservient to the theme objectives, 

enhancing the educational experience 

rather than showcasing the complex. 

•To create an educational facility. 

•To create an educational facility which 

provides necessary spaces and activities 

for the animals to live in, breed in and 

be content within. 



OBJECTIVES: 

•Access to the site should take full 

advantage of the existing terrain and 

beautiful existing fauna. 

•On site parking should be adequate for 

the maximum capacity of the park, picnic 

areas and places of relaxation should be 

located reasonably close to the parking 

lots. 

•The site should provide adequate 

runoff, especially in the areas of 

exhibits to avoid an accumulation of 

odor around the animals cages. 

•The exhibits should have their own 

distinct identity, but should also 

follow a common vocabulary throughout 

the park. 

•There should be refreshment stands, 

first aid stations and signage centrally 

located to provide for safety and a 



better understanding of the parks 

arrangement. 

•The veterinarian center should be 

easily accessible to all cages, exhibits 

and animal housing. 

•Lighting (where necessary) in both the 

buildings and the exterior locations 

should be adequate enough to provide 

safety and security. 

•The main entrance should be inviting 

and should set the tone for what is yet 

to come, it should also create a sense 

of mystery. 

•Avoid the ovei—romantic use of color 

and detailing, building materials should 

reflect the animals natural surroundings 

and/or the environmental background. 



•Avoid the over usage of glass where 

possible so that the animals remain in a 

temperate environment. 

•Safety for both the animals and the 

visitors must always be a primary design 

criteria. 
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COST ANALYSIS 



X - C O S T A N A L Y S I S : 

Management: M i n . s q . f t . Cost per s q . f t . 

Admin.: 1,540 $60.00 

total - $92,400.00 

Commissary: 

Interior 11,800 $25.00 

Exterior 1,500 $10.00 

total - 11,760 $310,000.00 

Exhibits: Min.sg.ft. Cost per sq.ft. 

Primate House _12,000 $32.00 

Elephant House 30,000 $32.00 

total - 42,000 $1,260,000.00 

All other facilities run on the average 

of $20-$25 per square foot. 

Others: Min.sq.ft. 

Nocturnal (varies) 3,000 

-Mechanical 250 

-Isolation Room 100 

-Storage 100 

Hepetarium (reptiles) 2.000 

-Holding pens 100 

Small Mammals 15,000 

Mammals of prey 20,000 

Bear (Dens, pits. 



and enclosures include 

a polar bear pool.) 20,000 

Seals 10,000 

Penguins (pool) 10.000 

100,550 

x 25.00 

$2,513,750.00 

•t- $1.260.000.00 

$3,773,000.00 

An approximation of at least ten 

thousand more square feet to house the 

support facilities, the veterinarian 

center and other incidentals that are 

not yet figured in. At an average 

building cost of $60.00 per square foot, 

it is safe to assume that there is at 

least an additional $600,000 to add to 

the figure estimated above. 



The new Austin Zoological Park will 

serve an Austin metropolitan population 

of over people. There is 

currently no zoo in the Austin area, the 

closest being the San Antonio Zoo. The 

1980 census shows Austin to have a 

population of . The census this 

year, (1990), is expected to exceed 

(There may be a need for bilingual 

signage and notation if the numbers that 

fill the above mentioned slots dictate 

such. ) 
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Thesis Summary: 

Keeping in mind my original design intents. I 

believe that I kept the same direction yet deviated in 

some detailing. it was my intention to create a piece of 

architecture that bridged the gap between man and nature. 

After the design phase was completed this became more 

than a conceptual idea, it was transformed very literally 

into the form of the building itself. 

There are essentially two main parts of the 

building, one that represents "man" and the other 

obviously, "nature". The simple structure, for all 

practical purposes, is a rectangle, pure and simple in 

form, as hinted by my thesis statement. It becomes more 

complex, however, under closer observation. There is a 

superimposed grid that becomes a third dimension in both 

the main building and the animal exhibit area. In the 

first portion of the building I have tried to show that 

man is able to take control of his surroundings and 

habitation and begin to create forms that are perhaps 

more functional and more pleasing to the observer, noting 

that when man forms his environment, aesthetics are a 

fundamental design issue. On the other hand, where the 

animal exhibits begin, it is quite obvious that man has 

taken control of these surroundings and constructed it in 

a fashion that is more beneficial to man and to the 



function of the zoo. In situations such as these, it is 

necessary for man to step in and take control of the 

lifestyles of the animals for the safety of both the 

observer and the animal, or else we simply end up with 

animals in their natural surroundings. 

Between these two masses of building there is 

cylinder that jets out of the ground like a large tree, 

similar to the forests of trees surrounding this site. 

This serves as the vertical circulation on a functional 

basis, but more than that on an overall look. This 

element becomes the vantage point of the entire park area 

and gives the visitor an object in which to orient 

himself while visiting the rest of the park. Also by 

taking advantage of the balconies and walkways protruding 

from the cylinder one has complete view of the exhibits 

and other activities that surround the area. This form 

was originally generated from a silo, a form that is 

familiar to animals and agricultural buildings around the 

world. 

The overall look at the building in relationship to 

the rest of the park and the surroundings I believe that 

my building has successfully accomplished the feat of 

tying together man and nature, and technological design 

and the simplistic expression of materials. 
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