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1. Statement of Thesis 



STATEMENT OF THESIS 

I propose for my architectural thesis project at 

Montana State University to undertake the design 

of a zoological garden for Billings, Montana. 
The problems to be solved are to create: 

1. A place in which animals can live com­
fortably and where their basic needs 

would be met. 

2. A place for the study ana preservation 
of animals. 

3. A living museum that would be an edu­
cational and recreational experience 
for people. 

ii. An open, living, breathing space in 
which people would become more aware 
and sensitive of their relationship 
to the environment. 



Because of the vastness of the 
problems involved in thecfesign 
of a zoological garden, I felt 
it would be very inportant to 
list uhe problems I would like 
to solve,and then list the pro­
blems that I would not solve in 

detail. The problems that 1 will 
try to solve for this zoo are: 

1. People movement patterns. 
2. Census and requirements for 

'mammals. 
3. Overall site plan. 
iu General zoo character. 
5. Prototype for small native 

mammals. 
6. Prototype for large non na­

tive mammals requiring special 
considerations. 

7. Some architectural site details. 

The problems not to be solved in 
detail are: 

1. Planting. 
2. Children's zoo and picnic arsa. 
3. Communication about species 

to public. 
U* Individual animal habitats-

except prototypes. 

The problems no to be solved in 
detail will still be considered 

during the design stage but will 
not be solved, in the sense that 
no final drawings will be made 
of their solutions. 
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Zoos exist to exhibit, study, 
and preserve animals. Whatever 

other purposes a zoo may serve, 
whatever other uses a zoo may 
be put to, it is basically a 
residence for animals. Zoos are 
for people, but tne animal and 
its welfare come first. 

Zoo animals range in size 
from umbrella ants to elephants, 
from animals with a lifetime 
of a year to those that can 
live a century, from grass and 
leaf eaters to ant eaters to 
fish eaters to snake eaters to 
meat eaters, from animals that 
are most content when in con­
tact with their keepers to ani­
mals that can never be approach­
ed closely. All the varities of 
size and shape and feeding and 
psychological need that can be 
envisioned are represented in 
the zoo. It is a place of con­
stant surprises and regular 
crises. 
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BASIC SPACE UNITS OF A 
MAINSTREAM ZOO 

1. SMALL MAMMALS. A small-
mammai house probably with 

satellite paddocks for kan­
garoos, wallabies, and wom­
bats; and separate accommo­
dations for larger rodents 
such as marmots, cypus, and 
porcupines. 

2. PRIMATES. Monkey house and 

ape house (oi'ten combined) 
with various separate en­
closures, such as hills or 
castles for baboons and ma­
caques; and islands in ponds 
or lakes for spider monkeys 
and gibbons. 

3. MAMMALS OF PREY. Usually a 
great-cat house, with sepa­
rate enclosures for dog fam­
ily, hyenas, racoons, bad­
gers, otters and so on. 

li. BEARS. Dens, pits, and en­
closures, including a polar 
bear pool. 

5. SEAL FAMILY. Large pools 
for seals, sea lions, ele­

phant seals, and walruses. 
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6. LARGE UNGULATES. Houses and 
pacLocks for horses and ze­
bras; separate or variously 
combined accommondations 
for the pig family, deer 
giraffes, okapis, cattle and 
antelopes. 

7. SHEEP AND GOATS. Hills and 
rocky paddocks. 

3. PENQUINS. Pool. 

9. LARGE. FLIGHTLESS BIRDS. 
Paddocks for ostriches, emus, 
cassowaries, and rheas. 

10. BIRD HOUSE. This may have 
indoor "walktnrough" or bar-
less aviaries, and separate 
or satellite divisions for 
parrots, hummingbirds, pi­
geons, weavers, waxbills, 
and so on. 

11. BIRDS OF PREY. Even today 
these are sometimes housed 
in comparatively small cages; 
but some modern flights for 
vultures, condors, and ea­
gles are mercifully vast. 
Avaries for day-flying birds 
of prey are often combined 
with wol avaries. 

12. GAME BIRDS AND BUSTARDS. 
Various combinations of 
pheasantries, crane paddocks, 
bustard r.ns ana so on. 
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13. iiEPTILJi HOUSE. This needs 
to be heated and air-
conditioned. Often it has 
a satellite outdoor rep-
til iary. 

li;. AQUARIUM. This is often com­
bined with, or has as satel­
lites, accommodations for 
manatees, small seals and 
sometimes even dolphins. 

15. CHILDREN'S ZOO. 

lo. EDUCATION BUILDING. Here 
there may be live and non­
living zoological demon­

strations, living displays 
of local fauna, and some­
times an animal art studio. 

17. ANIMAL HOSPITAL. This is 
commonly combined with a 
research and autopsy labor­

atory and sometimes with an 
animal quarantine station, 
which is uaually a satellite 
outside the gardens. 

18. ANIMAL FOOD WAREHOUSE. This 
is commonly combined with a 
central food-preparation 
kitchen. 

19. WORKS AND MAINTENANCE DE­
PARTMENT'S. Transportation 
units, fire engines, and 
similar equipment are housed 
here. 
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Ê̂ Oi,CfcaT' • 

D 5 » «< 
<* u 

L fc.Bg 6« -^v^»e 

LHh£z 

-i»(JC'̂ -. asow-'. n l-j'ag.t-.-no"* * aou.H 
tOjMZK [3] ! -jS.~GA.~HU " 0DO'" 

A***. • »=£./•&ELI. •'.̂ vceouwo R5S 

u:sTwn*~ u-'R;» ("^] 

"C»LPv;C *-ê  • j 
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wes-VBAKCU 

er»«* aw TY^®. 

aur'.c '̂jiti TY'* 

4F«C'4u. »aOfATV n » ^tarvcja IOU.P. j 

«tf<.iura CA^i 11 —©W.C- Ov. CTJv,c*~» 

^6CaCS>'.Ki C MZSA • e« 

*«T«AT MtCA u VOk-tD 

UM^UD'KLC • ... _.,. — j 

W.O*>0+JkIP 
tv» vnhc iv m 

V.&4. 1 !v 

Q̂*Ti gQ̂ IPfttAT'-OŴ  _ 
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20. FIRST-AID POST. This often 
includes a lostchildren 
depot. 

21. ZOO SHOP. 

22. ADMINISTRATIVE OFFICE BUILD­
ING. This includes, or has 
as satellites, library, 
archives, lecture halls, 
meeting-rooms, accommondation 
for various societies, and 
research laboratories. 

23. PARKING LOT. There is some­
times also a railroad station 

or boat wharf. 

2 h »  FLOw'ER GARDERN. Interlacir̂  
all other space units are 
flower beds, arboreta, bowers, 
glades, shrubberies, and 
lawns with plenty of seats 
and public resting places. 
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Before tns animal census could 
be selected it had to be de­
cided what kind of a zoo the 
Billings zoo should be. Rather 
than a zoo with lots of differ­
ent and unusual species of ani­
mals on exhibit I chose to make 
it a zoo with emphasis on animals 
that tend to be native to the 
northwestern United States, or 
animals that used to be native 
and abundant in this area. 
These "native" animals would be 
on display in larger numbers 
than is usually seen in zoos. 
The reason for this is not only 
cost, but I feel tne public 
would relate to this situation 
better as well as the animals. 
:1ather than see one or two moose, 
deer and buffalo on display 1 
would prefer to have 10 or 15 
of each species in a natural 
setting. The public could relate 
this to a situation in nature 
a lot better. Also this would 
be a better research situation 
for zoologists and help with 
the problems within different 
family groups for breeding. 

While doing an animal census I 
found there were certain animals 

; which are not native tothe area 
which I classified as "fun 

animals". Thses are animals 
on the 10 most popular lists and 
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4aam.U croû  
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ŴlMClklC • 
tPeClAU n 4PS.CIM- P» ft aouir. <KCB u t K̂KA, 
• KBVOtKLC MECA. LJ Ow-̂ PV̂ Y wiTW u 
*«T*Brr U P«ft4 U 
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ars those animals which the 
public go to the zoos to be 
entertained by. Thses "fun ani­
mals" would include such things 
as monkeys, penquins, seals, 
and giraffes. 

The next step was to list the 
different groups of animals and 
they are: 
1. Small Mammals 

2. Birds 
3. Reptiles 
h» Primates 

5. Mammals of Prey 
6. Seal Family 
7. Bears 
8. Large Ungulates 
9. Sheep and Goats 

10. Penquins 
11. Native Fish 

A list of certain species that 
would definately be incluaed • 
in this zoo had to be construct­
ed, especially those animals 
which use up large spaces as 
far as square footages is con­
cerned. Because it would take 
to much time and space to list 
each species individually, I 
just listed tiiem in their re­
spective groups in most cases. 
(An example of this would be 
birds; instead of listing each 
species of bird I just listed 
a certain area for birds.) 



CiU&jL*-.via VJP«TU»«^ W*AA*r>4B j4^urTAJrr , +L CJJ%* uo s>»»:»qp 

PJkWT XL DlPPUftJi-T SI 
•Ql 

PUI>4ita 

CUPUV£UL^J| 
WKUtfisC 

•VW.MVUSWi 

6JtRCW:sft TaMPE*xTa 

. r«cn»v * -ve*r.^* 
- *> 

on. ty | ijrac. IS *=o« "-ChT 

mo-WT • 
• 
• 

1 
i h 

1 
J 

B 
a 

j *aTBi«T AJfcB> 
i ~OUD'^ ®SW Jl. 

• 
• 
• 

1 
i h 

1 0 7 
{ 
I U s 

7 
{ 
I 

KfrfcK>JE*M AxAM'UU'k * * 
<«UX "WX* t-ooc -
ikmumm. rv j » 'inn z * s A CO*»A»—•% _ —V on-CK t»U. a-w 
%t»cu^+ura •rr~n ^4 -A 4 

rSSVU.T C*» 

O O'^LSL * C Kg 

+>o£. k^ ga^j^xs 
^^LTTUtY W/CUfti ^ yvfp 

U:*J»T:6 Aj^r— 

3 ! 
• 

I vcr^4 

i 

~~1 \a 
MX* w 

^.ts« 

P 

agc^.^c 5=T 

| IjNVI '^ 
„ 
*« V// '^<S 
c - v e -s 
» s u :  
••.r-v.fi 
cm •.£ 

-WU.7.5 1| 

i. _. 
"^c^v i *«*-•-ui i 77 • >rtv r /.4*tt 0 -ocv %.p^ 

B #.*-%* <BMW4 

» ; 
. <) 

li£i !w*«i >»< o ooo * ' ».*».-> • -- v*w»v • ̂ 
«  '  I  , ' v «  ' « • *  *  C C ~ " * * " «  S * - - - ! *  • > *  * W  } {  

4 -C^-

X- '-C/~ rt-. •. & rw -

'# {ua . 5 4# i 

-c~m^ on --o^v »w v*—»*^ 

J&SA^ -
I 
><orrv, m:iiu P^T ^Oi. _k«Y */Cj»4 c. - c< 

e- 'Ai._ES 

-B« "QH1.-U 
A.*T £ 5»4B*r 

—t - v srr 
• 1 • 1 • • 
D j • c •• •• V v^- • B I • • •CrtRSVT B ! • • • j •IV.V.4S u 

c«'TY 
HMJT • ro^ at5i» n 

u 
5^p-«tv. uiw »u«v «l»V!I« **.«« u tv* IS 

x>v.Tv I~1 ft»n • »»»«« 
^iwza cacii Q ! *nt*a t rr » boo 
1 ••• ill . II MT11A B *i-c* "Ol 4««W« 
• •VKSAT A*** fl , >«.» Mfi r»M U I 

a.coo <«W<k-»IUTr WITW 
iPWVlHUTX OTMW »*•*! ̂ 5 

HoTBt • •pxi*t- <=ov»np«»^T'e-vrw 
ceoo CL VUU, B»-t* e»^-v nuit, * <5ci**e* 

Animals to be included in this 
zoo are: 
.Vhite Tailed Deer 
Caribou 
Moose 
American Buffalo 
Rocky Mountain Goat 
Dahi Sheep 
Musk Ox 
Elk 
Mule Deer 
Pronghorn Antelope 
Polar Bears 
Penquins 
Opossum 
Spider Monkey 
Orang-utan 
Chimpanzee 
North American Porcupine 
Beaver 
Prairie Dog 
Squirrel 
Timber Wolf 
Artie Fox 
Red Fox 
Grizzly Bear 
Black Bear 
Raccon 
North American Otter 
Northern Lynx 
Puma (Mountain Lion) 
Bobcat 
Bighorn Sheep 
Skunk 
Badger 
Weasel 
Mink 
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Coyotes 
V/olverine 
V/al ruses 
Giraffe 
Sea Lion 
Grey Seal 
Siberian Tiger 
Snow Leopard 
Reptiles 
Fish 
Birds—including Puffins and 
bats • 

With the animals chosen I 
decided to categorize certain 
species as to nature of animal 
and its needs. With the help 
of the Spokane and Franklin 
Park Zoo Programs I used a 
similar chart, to categorize 
these animals. These charts are 
to the left and are broken down 
in the following manner: 

1. Origin of Animal: The area 
or areas which the animal 
is most likely to reside in 
nature. 

2. Social Grouping: Tne size 
of groups the animals is 
used to in its native 
habitat. 

3. Number Desired: The number 
of the particular animal 
mentioned that would be de­
sired by this zoo. 
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iu Climatic Adaption: This 
indicates whether the ani­
mal can adapt to the 
Billing's climate and how 
well. 

5. Habit: To indicate whetner 
the animal is most active 
in the daytime (diurnal) or 
nighttime (nocturnal). 

6. Motion: This categorizes the 
animal as to its motions 
that it naturally has i.e. 
walking, running, swimming, 

and ect. 

7. Climate: This tells whether 
the animal is f rom a temper­
ate, artic, desert or tropic 

climate. 

8. Basic Ecology: This gives 

the nature of the land, or 
water, the animal is best 

adapted to. 

9. Priority: Helps to indicate 
. what priority will be put 
on having this a nimal in 
the Billing's zoo. 

10. Special Requirements: indi­
cates any special require­
ments this animal will need. 

iU 
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11. Compability: This indicates 
a compatibility with other 

species or within its own 
species. 

12. Research Examples: This is 
probably one of the most 
important areas of the chart 
in that it tells how other 
zoos treat it as far as size, 
barrier and enclosure type. 
The barrier and enclosure 
type refer to charts in the 
section on Primary Design 
Considerations, Section III. 

13. Notes and Special Consider­
ations: This indicates spe­
cial considerations and 
unusual facts about the ani­
mal that should be taken 
into consideration during 
design. 
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3. Primary Design Considerations 



"Man can see in nature the qualities of per­
fection, even of joy, of which he himself is 

capable if he lives true to his natural origin. 
Further more, since other living things share his 
structure to survive in a wilderness of inanimate 
matter, he can make their companionship a sorce 
of strength and satisfaction if he allows himself 
to be aware of them or he can condemn himself to 

eternal loneliness if he ignores them." From the 
Arizona-Sonora Desert Museum pamphlet. 

The wild places of the world are shrinking and the 
number of animals with them. Zoos are the reposit­
ories of some irreplaceable living treasures. As 
time goes on, we can expect that more and more 
species will have to be tided over in zoos during 
periods of change in their homelands. There will 
be no other way of preserving them to enrich the 
lives of future generations. 

Mans biological background is mirrored in the 
creatures that shape the world with him and it 
is the zoo's job to make this plain: to help 
man to understand man by presenting the lower 
creatures to him in an orderly way. 

There are six main reasons for the existence 
of modern zoos: 

1. Recreation 
2. Nature appreciation 
3. Education 

in Research 
5. Conservation 
6. Sociological 

The recreational aspects of a zoo are evident in 
the 100 million people that visit zoos each year, 

more than visit all other museums combined. Since 

zoos are generally in park settings, a visit to the 
zoo offers a walk in a* natural setting and mild ex­
ercise, both spiced with close up views of the liv­
ing wonders of nature. The zoo is a sorce of en­

tertainment. Zoo people may tend to emphasize the 
more serious purposes of education, research, and 

conservation. For the endless streams of peoole who 
come to the zoo, entertainment is the primary func­

tion . No other recreational, entertaining, or edu­
cational facility appeals to so many different 
kinds of people and is used by so many people. The 
attraction over the age span is unique, children 
can begin to enjoy the zoo at the age of one and 
there is no upper age limit. The zoo is as attrac­

tive to the illiterate as to the Ph. D. For boys 
and girls, men and women, the zoo has equal appeal. 
As a family entertainment and recreation, it is 
unsurpassed. 

Visitors are also the greatest danger to the zoo's 
inhabitants. The barriers between animals and peo­
ple, originally constructed to keep the visitor's 
safe from the animals, are equally inportant in 
keeping the animals safe from people. One of the 
saddest comments on people is that zoos now use 
quard dogs at nignt to protect the animals from man 
A domesticated animal must be trained to attack 
humans in order to protect wild animals. 

Nature appreciation is closely akin to the recrea­

tional function of the zoo but goes well beyond. 
Properly designed exhibits must lead to a sense of 
wonder at the infinite variety of life and appre­
ciation of its mystery. Close watching should tempe 

the idea of the "slimy slithering" snake to wonder 
at its geometric beauty and obvious cleanliness. 



The sight of a leading male baboon slapping at the 
adolescents, but enduring every indignity from the 
young, is a lesson in parenthood. 

One of the great advantages of the zoo as an educa­

tional institution is that almost no one minds learn­
ing this way. Even the most rebelious child will ab­
sorb information on a zoo trip. 

An increasing number of zoos have formal arrange­
ments with local school systems for teaching visits, 
(it has been suggested that the most stubborn non-
reader might learn to read in the zoo.) 

Zoos should constantly up grade the presentation 
and educational level of their exhibits. As long 
as zoos present natural history in layman's terms 
instead of scientific jar-on, they cannot go 
wrong. The animals will see to it that the educa­
tion is well mixed with recreation. 

In the long range, conservation may be tne zoos 
most important function. There are a thousand 
species of animals considered "endangered" today. 
These are animals whose survival is in doubt in 
their natural habitat. Unless they are preserved in 
someway, future generations will not see their like. 

viany humans enjoy camping in tne woods. They enjoy 
giving up the trappings of civilization-flush toilets, 

stoves, floors, roofs? soft chairs-for the relative 
rigors of outdoor living. They feel renewed by this 
close contact with nature, and they assume vhat 
animals have the same need. Animals act more ration­
ally. Given a secure, confortable (for them) home, 
access to food and water, they have little desire 
to rough it. 

In gereral, 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. 
The young play and rough-house, but the mature 

adult takes it easy whenever it can. 

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. I'he 
animal in the zoo doesn't have to fight off pred­
ators or competitors; it doesn't have to search 
for food; it doesn't have to flee from its enemies. 
This displacement of the animal's "natural" pattern 
has to be adjusted to; but once adjustments are 
made, the animal appears content. Dr. Heinz Hediger 
the world's leading animal psychologist, compares 
wild animals in a zoo with estate owners. In a pro­
perly designed enclosure in a modern zoo, the ani­
mal does not seek escape. Its enclosure is its turf 
It wants to conquer its living space, defend it, 
keep it safe from intrusion. It doesn't want to 
leave it. 

Among the important factors determining the size of 

an animal's territory are: an area able 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. 

The space available to the zoo animal is obvious­

ly rnucn smaller than its usual natural territory. 
It might be 100 times, or 10,000 times, smaller. 

To the non-expert, this relative restriction on 
movement would seem to be traumatic to the animal. 

In general, this is not so. Free-roaming animals 



need large territories because they must forage for 

themselves. The zoo or domestic animal has no need 
to look for its own food, and so has much less need 
for space. 

V/ithin the zoo, the adjusted animal seems to have 
decided that whatever space is given it is its proper 
territory. If the zoo space has the proper attributes-
some shade, a place for privacy, water, food-the an­
imal will not only defend this space, it will not 
leave without complusion. 

In their wild state, animals often withdraw into 
hadden places for periods of privacy, and when pri­
vacy is not provided in an enclosure because visit­
ors want to see the animals every moment of visit­
ing hours, the animal is being deprived for the 
convenience of the visiting public. 

There is a great deal of zoo experience with ani­
mals that voluntarily return to their cages when 
they have been accidentally or deliberately freed. 

Very different from territory is flight distance. 
Almost all animals have a sort of circle around 
them within which they cannot comfortably allow 
other beings or moving things to intrude. The 
flight distance varies from animal to animal, 
from intruder to intruder, with the nature of cover, 
and even with mood. 

The flight reaction isn't an automatic response to 

all animal intruders. An elephant doesn't flee be­
cause a monkey passes close by, nor does a monkey 
flee because a bird intrudes. Animals tend to know 
their enemies, and man is the universal enemy, riis 
presence triggers almost every animal's escape re­

action. In the zoo, the reaction normal in the wild, 
flight from man, cannot operate. The animal must 
adapt, ana in most cases, it does. Man, the enemy, 
becomes transposed into man, the friend. In math­
ematical terms, the minus sign in front of man be­
comes a plus sign. A wild animal that has become 

tamed, that has lost its need to escape from man, has 
had its flight distance reduced to zero, and so 
needs much less space in the zoo than it did in the 
wild. 

The fact that the public is the major reason for the 
existence of zoos determines in food part how the 
animals are kept, //hen there is a choice between the 
needs of the animal and the needs of the visitors, 

compromises are often made. The architecture that 
marks many zoos, particularly older institutions, is 
for the delight of the visitors, not the animals. 
This does not bother the animals, although the money 
could nave been better spent on animal needs rather 
than human. 

Zoos pride themselves in being zoological gardens 
and not menageries. One of the most pleasant and 

outstanding features of most zoos is the plant col­
lection which is often more valuaole than the entire 

animal cclleciion. However, tne ootanical aspects 
of zoos have been, for-tne most part, ignored. Occa­
sionally a shrub or tree is labelled.with tne common 
name, scientific name ana country of origin. But 
these simple laoels are not satisfactory for the ani­
mal exhibits and there is no reason why the ootanical 
labels could not be expanded. Not only could the na­
tural history of the plant be given on the label 
but hints on its culture in the local area could be 

-iven for visitors with an interest in gardening. 
The room for expansion in the botanical field is 
enormous. 
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ENCLOSURE TYPES 

The charts on tnis page and the 
next two pages indicates var­
ious enclosure t>pes that ani­
mals may require. The first 
type are for land animals; the 
second type are for water animals; 
and the last type are for aerial 

animals. 
• 

These enclosure types are refer-

ed to under research examples 
of the animal design criteria 
in Section II. 

The enclosure types when catego­
rized with specific animals be­
come very important during the 
design stage. This enables the 
designer of an enclosure to 

" better meet the needs of trie 
particular animal. 

From the zoo keeper's viewpoint 
of an enclosure, tilted areas 
may be best; they are easiest 
to clean and keep up. Dirty 
enclosures not only upset some 
visitors, they may upset the 
animals as well. The visitors 
are also upset wnen animal 

enclosures are allowed to be­
come to comfortable forthe 
animals. Visitors ascribe to 
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the animals their own desire 
for clean living space. They 
hold their noses in the lion 

house crying, "It stinks." Well, 
it dosen't stink to the big cats. 
Most animals are uncomfortable 
in a place that doesn't smell. 
The animal knows this is its 
place because it has its own 
smell. For this reason a cage 

may need some sticks, dry grass, 
roots, even a stone curb will 

do, one on which the animal 
can deposit his smellmarks. 
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BARRIER TYPES 

The barrier types to the left 

and on the following page may 

be referenced to research ex­
amples on the Animal Design 
Criteria charts in Section II. 

This enables the designer to 
better meet the needs of an 
animal and the barrier between 
that animal and the public or 
another animal. 

Barriers separating animals from 
visitors are of many types, de­
pending on the animal and on the 
money available. The most common 
barriers are wire mesh for small 
animals and bars for larger ones. 
From the point of view of the 
visitor, these are physically 
and phychclogically the least 
desirable. They spoil tne view 
and give the zoo the look of a 
prison. 

Moats are the most natural look­
ing and probably the most pleas­
ing to visitors. 

Glass is used as a barrier either 
to protect the visitor from the 
animal, as with snakes, or to 
protect the animal from the vis­

itor, as with gorillas and orangs 
which a re very susceptible to 

human disease. 

2 h  
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Grazing animals can be kept be­
hind electrically charged wires. 
They learn to keep away from the 
wire, which can be turned off 
after the lesson has sunk in. 

There are also psychological 
barrier, especially for birds. 
If the birds space is well-
lighted, and the visitors' space 
is dark, the birds will not fly 
into the darkness. 

Some animals, can be kept from 
leaving their space by thermal 
barriers, refrigerated coils or 
hot water pipes. Tneyare crawl-
ing type and will not cross the 
uncomfortable temperatures. 

There are also cages that work 
in reverse: the people are caged 
while the animals are free. An 
enclosed walkway through an 
aviary that allows visitors to 
get close to the birds would oe 
an example. 

17 OVIBIIBP »«ioam 
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MOAT SIZES 

The chart to the left is taken 
from the book MANAGEMENT OF 
WILD MAMMALS IN CAPTIVITY. It 
lists the different moat sizes 
required for the mammals indi­

cated. 

Moats can be dry, sloped, or 

water-filled. Almost all non-
flying animals can be kept behind 

moats. Small animals are as a 
rule not put in moated enclosures 
because they would become less 
visible to the public. Also a 
moat wide enough to keep a 
leopard is not actually feasible, 
as can been seen from the chart. 
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THE SITE 

The site location is a factor 
which affects the design of a 
zoo considerably. Eillings is 
a city in Soutnern Montana. It 
is in Yellowstone County and is 
about 150 miles from Yellowstone 
National Park. Billings at the 
present time is the most popu­
lated city in Montana and 1 am 
designing the zoo for a date 
when the population of uiliings 
will be about 150,000. Tne zoo 
is to be located on the edge of 
a residential area in northwestb 
Billings; it's along what is : 
commonly known as the Rimrocks. 
The Rimrocks face south which 
is ideal for the location of a 

zoo; Southern exposure is excell­
ent because it is very important 
that a lot of animals receive 
sun exposure, especially during 

the winter months. The zoo will 
be located five miles from the 

city business district, seven 
miles from the industrial area, 
two ̂ nd one-half miles from two 

colleges, and two and one-half 
miles from the airport. There 

exists lots of trees along the 
cliffs, an abundance of big 
rocks at the base of the cliffs, 

and natural short grass in the 
flat areas of the sit.e. ^'0 the 
north of the site is farmland. 
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The main access to the site for 
out of town people, and at least 
half of the local people, will 
be along Stats Highway No. 3* 

from the east. The rest of the 
people will have access to the 
zoo f roiri Rimrock Road and 

Zimmerman Road. 
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SITE LAYOUT 

In the final design of the site 
I tried to accomplish seven 
main things. 

1. Grouping of the animals 
according to family groups. 

2. Putting the larger plains 
animals in the larger flat 
areas. 

3. The animals which naturally 
roam in cliffy areas are 
placed against the cliffs. 

i4. A path by which a person 
could see all tne zoo ani­
mals without having to do 
any backtracking. 

5. All the main man structures 
are grouped into a central 
area. 

6. Once the zoo visitor has 
left his car he in no longer 
aware of his car but just of 
the zoo and its world. 

7. One way viewing with only 
natural backdrops and not 
that of people in the back­
ground. 

30 



p e r s p e c  t  i v e  w a l k  
From a site layout I thought 

it would be very important to 

develope a zoo character and 
this I have tried to accomplish 
by- what I call a perspective 

sequential order that a person 
would take in a typical walk 
through the zoo. The two build­
ings indicated are the primate 
cages and the visitors center. 
The main focal point and node 
of the whole zoo, the elevator, 
is depicted in the first drawing 

and the last drawing. 
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For my"first prototyoe I chose 
to design an area for a native 
small mammal, the North American 
Otter. The otter is basically 
a land mammal and spends about 
30$ of its time in the water. 
It loves to play in the water 

and is known for its ability 
to entertain and please the 
public. I'he otters' enclosure 
contains.rocks, a pool, hollow 
logs, a sliding area which enters 
the water, shade, a place where 
it can escape from the public 
when it wants to and underwater 
viewing. The mechanical area con­
tains water filters to keep the 
water very fresh which is a 
must for good healthy otters. 
The enclosure is designed to 
adequately house five otters 

with provisions for breeding 
and expansion. 
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For my-second prototyoe I chose 
to design an area for a non-
native large mammal, the giraffe 
which requires an enclosed area 
part of the time. The building 
is divided into two main areas; 

an area for the giraffes and an 
area for tne public. The giraffe's 
area not only contains the dis­
play areas but also reserve 
stalls, holding pens, and a place 
for storage and feeding. 

The building is made from con­
crete with aggregate and large 
rocks from the site. The con­
crete acts as a mortor for the 
large rocks. The walls are 

battered and the roof structure 
is concrete witn clay tile on 
the roof. The circular edges are 
to acknowledge the circular move­

ment of a giraffe as well as elim­
inate sharp corners where the 

legs of a giraffe could be dam­
aged. 

The viewing of a giraffe for the 
public takes place on two levels, 

one is eye to eye the other is 
leg to leg level. The ramp en-

aoles a person to view a giraffe 
as the visitor is going from one 
level to the other. Tne area 
that the giraffe is in has nat­
ural light introduced tnrough the 
roof onto the north wall so that 
the giraffe is viewed with the 
light on him and not at the pu­
blics back. 
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Some site details which I cnose 
to do in detail are l) a con­
crete walk and railing 2) a wood 
walkway 3) a log pole railing 
li) a wood bench and 5) a light 
fixture. 
i'he walkways would contain a 
texture that would be controlled 
by the speed that people walk 
in certain areas. The concrete 
walk would contain exposed aggre­
gate from the site. The aggregate 
would be placed into the concrete 
so that the smaller fine aggre­
gate would be in the area where 
people are to walk at a faster 
pace and the larger aggregate 

would be in the areas where 
people would walk slower, i.e. 
in the viewing areas and on the 
outer edge of tne sidewalk fac­
ing the particular enclosure. 
A wood walkway being tne most 
personal would be in the slowest 
areas of all which would be walks 

that were not direct main paths. 
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The model played a very impor­
tant role in my final design 

decisions. The first thing it 
did was to give the site more 
three dimensional quality than 
I had previously" been aware of. 
It also gives a good overall 
picture of the site. The model 
helps to relate the scale of 
the buildings and the enclosures 
to the site, trees, cliffs, 
and to the people. The model 
emphasises the elevator ana its 
importance as a means of verti­
cal transportation, a focal 
point, and a node. Ihe total 
rise from.the bottom to the top 
is 300 feet. 

The slopes on the roofs of the 
buildings were made to face 
south to acknowledge the slope 
of the cliffs as well as to 

take advantage of the sou trie rn-
ly sun for dispalys. 

Enclosures and displays were 
made to follow and acknowledge 
the .natural contour of the 
land as much as possible. 
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5 .  C o n c l u s i o n s  



CONCLUSION SHEET 

A zoo has in many places been 
referred to as a healing place 

or healing island. The zoo is 
a healing island of naturalness 
and reality in vast cities of 

artificiality and unreality. An 
island that can give the people 
glimpses of beauty and mystery 
and even unexpected familiarity. 

The thing that I have tried to 

accomplish in this project is 
to create, "A place wnere for a 
moment man and his surroundings 
may become one in understanding 
and enjoyment. Once he has come 
to love the creatures which are 
his companions on this earth, 
man will surely find the way to 
protect them-even against him­
self." '.From the Arizona-Sonora 
Desert Ausuem pamphlet.) 

A WALK WITH I HE niLD THINGS con­
sists of: 
1. Animals not seen in everyday 

life. 
2. A living musuem that would 

be an educational and recrea­
tional experience for people. 

3. A place for the s tudy and 
breeding of animals. 

h. A place in which animals can 
live comfortably and where 
their basic needs are net. 

5>. An open living breathing space 
for people to become aware and 
sensitive of their relationship 
to the environment. 

6. A place where the wild things 

WESE PUCS -WMESE FO? 'K 
MOtfvEMT MANiND WS^UeR©UNDi"N<S£ 
'MAY BECOME.ONE IN UNDERSTANDING 

ENJOYMENT- - ONCE HE WAS CCVAE 
TO LOVE V/WICM \2£ 
PF» COMPANIONS ON TK1-6 EA^TM* MM4 
WILL SU2ELY FIND THE W^Y TO PROTECT 
TNE/A — EVEN ' ACAIN^T ULNVSELR ' 

5. IW OPEN , UVIVJFI. B2B6.TW1WC 
ROE PEO».S To SECO/S IWA.ES 
V -feHwiiTiva oc TWS;S EHLATIS 

. -s-MiP to TUB E>sV:ecM.=:<T. 
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