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"Ecology . . . all living things 
and the earth that supports them, 
not merely natural creations of 
l iaterialistic interest." 



"All of this—the big and little things—is the land 

which some people cherish. It is a little part of a wonder-

land called America, but a part unlike any other. The smoke 

of a thousand cities does not throw a haze between earth and 

sky. There is room enough to breathe in, it's big enough to 

move about in, there is space to dream in and to be alone in 

for awhile. It isn't crowded yet and fences merely swing 

along to keep a beef on his own range and not to keep visit-

ing folks out. 

It's a land that hasn't been trampled too much and 

there are still thousands of out-of-v/ay places that you can 

stumble upon with rare satisfaction of discovery. Some 

places have to this day remained hidden from the curiosity 

of inquiring man, and these are a constant challenge. It 

isn't cut up too much by roads and miles and miles of it 

would be a task for a man on a horse. This is a land to 

fight for, to protect forever and for all of its qualities, 

good and bad, because it borders upon sheer perfection. 

This is a land of which to be proud, for in its epic pro-

portions it dwarfs com.parison. This is a land full of 

poetry and music and in its sweeping majesty is inspiring 

background for the march of America's empire." 

The land Mr. Raymond Carlson was speaking of, is the 

State of Arizona and the Arizona-Sonora Desert. Mr. 



Carlson was not speaking of Arizona in 1970, rather the 

year was 1942. Little has changed in the Arizona-Sonora r-^ 

Desert since 1942, but changes in the rest of the United 

States have novv? threatened this boautiful land. 

Population has expanded to dangerous proportions, 

people are actually dying as a result of air pollution, 

the mountain lion is in danger of extinction, DDT is build-

ing up to dangerous proportions in the human body of every-

one in the United States, children in New Mexico, including 

a nev/born child, have gone blind because of grain treated 

by mercury, and fish and seabirds have been killed due to 

oil spillage at sea. 

People would like to deny the fact that the United 

States is in an environmental crisis. Environmental con-

servation has never been a "popular" cause (a man with only 

two eyes and two ears is both blind and deaf). Under the 

newly polished aegis of Ecology, the principles and ideals 

formerly the concern of conservationists have been taken 

up with the enthusiasm generated by a "new" movement. 

Ecology is fashionable this year and gives indications of 

becoming the latest fad. Fads, however, are characterized 

by a dissipation of energies and a short term of tremendous 

vitality giving way to a greater apathy. This must not 

happen—the stakes are too high. This is where immediate 



action must take place to initiate preventative measures 

to protect our environment. 

In the Arizona-Sonora Desert, irrepairable damage has 

taken place concerning the eco-systems. Plant grov/th has 

been threatened in certain areas by cattle and sheep over-

grazing as well as considerable erosion due to vast strip 

mining operations. 

There wås and is not at present any organizations in 
r 

Arizona that study ways of preventing ecological destruc-

tion of the Desert. Thus I must propose the founding of a 

Center for Ecological Studies of the Arizona-Sonora Desert. 

The goals and objectives of this center must be di-

rected towards the education of man in the area of conser-

vation of his land and towards necessary political action 

for the prevention of ecological destruction of the Arizona-

Sonora Desert. Remember, the problem we are involved with 

is that age-old problem of balancing short term, gain or 

interest V7ith long range effects on the human animal and 

his environment. 



"This facility is dedicated to 
the education of man in the 
stewardship of the natural re-
sources entrusted to us by our 
Creator." 



I. Location and Site Analysis 

A. Location—Natural factors 

1. General Region 

The region involved in this study may generally be 

classified as the Southwestern United States. 

2. Zone 

The zone involved in this study is the Arizona-Sonora 

Desert. 

3. Sector 

The sector involved in this study is Tucson, Arizona, 

population 250,000 and its environs. 

4. Neighborhood 

The neighborhood involved in this study is the Tucson 

Mountain Park, located 14 miles west of Tucson, Arizona 

B. Site Analysis--Natural Factors 

1. Geological Base and Landforms 

a) Basin and Range 

The Sonoran Desert is most characterized by 

isolated block-faulted mountains and interven-

ing outwash plains. The rugged mountains form 

a less than uninterrupted and encircling moun-

tainous border that can always be viewed, no 

matter where one stands in the desert. 
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More exactly, the mountains and plains have 

physiographically been defined as the Basin and 

Range Province, characterized by roughly par-

allel and discontinuous mountain ranges sep-

arated by continuous basins. The width of the 

basins or troughs is almost everyv/here greater 

than the intervening isolated mountains. 

On the western margins of the desert, the 

basins make up over half of the total land 

while on the eastern margins the basins, even 

though not narrower, occupy a smaller propor-

tion of the total area. 

The mountain ranges of the western portion 

of the desert have elevations ranging from 

1,000-5,000 feet and most typically are 3,000 

feet. 

On the eastern margins of the desert, the 

mountains are much more m.assive and have ele-

vations all the way to 10,000 feet. 

A detailed knowledge of the stratigraphical 

geology of the Sonoran Desert is not necessary 

for a full understanding of the region. How-

ever one should look at some of the geological 

history. The early geological history of the 

Sonoran Desert Region of the Basin and Range 



Province is obscured through subsequent dia-

strophic violence which has resulted in extreme 

fragmentation of block faulting. The isolated 

desert mountain ranges contain few recognizable 

fossils, thereby yielding little early geologic 

information. In addition, the arid cycle of 

erosion is far advanced in these mountains, 

leaving many wide and uniform mountain pedi-

ments and alluvial plains. Finally, at the 

present stage of geomorphological development 

there is little that reflects the familiar 

contrast between hard and soft rocks of ad-

vanced age which have undergone long periods 

of erosion. 

2. Topography 

a) Arizona-Sonora Desert—Physiography 

The all-important features of the desert 

landscape are the products of relatively recent 

and violent orogenic forces . Erosion, of 

course, has moved more quickly against som.e 

rocks than others, creating the contemporary 

landscape of isolated rugged mountains, smooth 

carved rock-pediments, and plains. 
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Within the Sonoran desert, then, the pro-

cesses of erosion and sedimentation are fairly 

well understood. Looking then at the make up 

or topography of the desert, one finds the 

mountains inclined between 20 and 45 degrees 

with very thick and massive lava flows forming 

cliffs and talus of rock waste which retard 

the recession of the mountain slopes and in-

crease its average steepness. 

The origin of the desert basins is tied 

directly to that of the mountain ranges. Even 

if these basins are primarily formed by erosion 

of streams, they are at present time being 

filled with rock fragments carried down from 

the mountain slopes, and for this reason the 

basins should never be considered apart fromL 

their mountainous margins. 

Within the basins or valleys there are fea-

tures which are very characteristic of these 

valleys. Quickly they are the alluvial plains, 

made up of deposits from rivers or streams; the 

arroyo, having its beginnings in the desert 

mountains are the channels that are caused by 

sheetfloods; and the playa, a lake either 



permanent or only active during heavy rains 

where excess runoff forms them. 

b) Tucson Mountain Park—Specific Site 

The specific site is marked by the mountain 

margin features characteristic of the desert 

mountain ranges. On the North are mountains 

of about 1,500 feet and following a slope down 
r 

to the typical basis>many miles out to the 

Baboquivari Mountains to the Southwest. Sev-

eral arroyos have their beginnings in the 

mountains to the northeast of the site. All 

are quite small but maybe of some significance 

if a structure is to be placed near them as 

they do erode and expand easily during a heavy 

rainfall. There are also small playas in the 

area, amounting to wildlife "watering holes" 

which therefore cannot be disturbed; however, 

it is not likely that a playa of any conse-

quence will be encountered on the site. 

3, Soils 

a) Arizona-Sonora Desert 

In an area as large and physically diversi-

fied as the Sonoran Desert there is found to be 

a large range of soils. There are, however, a 
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number of factors that greatly limit the variety 

of soil types within the region and promote a 

degree of similarity between soils developed 

under like conditions over large areas showing 

a wide range of parent materials. 

Throughout the desert, extreme arid condi-

tions, heat, and wind, working upon the iso-

lated block faulted mountains and the slopes of 

the larger ranges, have repeatedly produced 

similar landforms, soils, and vegetation. 

The soils, then, have a generally sandy 

dry texture and are light colored due in part 

to the lack of humus (a direct result of the 

effects of heat, aridity and wind). 

Even though the soil of the entire Arizona-

Sonora Desert is essentially the same, there 

are enough differences to categorize the soils 

into four sections. 

The flood plains or desert playas is the 

first of the soil-area categories. Simply, 

the soil is silty and as a result of being 

saturated by water much of the time is not 

very capable of supporting desert vegetation. 

The lower bajadas' soil is composed of 

desert outwash of the colluvial-alluvial type 
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^nd is of a stony appearance. Therefore, the 

soil of the lower bajadas can be described as 

sandy which support the creosote bush very 

well. 

The upper bajadas and mountain pediment 

soils dominate the uplands of the desert. The 

soils of these formations are characterized by 

being a coarse sandy gravel with considerable 

admixture. This fact, in combination with the 

higher rainfall of the more elevated bajadas 

and mountain pediments, makes these areas bet-

ter suited to the retention and penetration of 

moisture, thus allowing for some of the most 

striking vegetation of the desert. 

The mountains are the last of the four soil 

categories and they can be subdivided into the 

volcanic mountain-lava fields and the granitic 

mountains-hills. The volcanic mountain-lava 

fields can be easily categorized as having 

"immature" soils and unless accompanied by 

large amounts of rainfall, cannot support any-

thing but the most simple types of vegetation. 

The granitic mountains soil is very widespread 

but can be characterized as being composed of 

fine gravel and sand which is usually under 
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the top surface as most of this type is washed 

into the arroyos. The granitic mountain soil, 

however, is capable of supporting vegetation, 

atypical of the general desert vegetation. 

b) Tucson Mountain Park—Specific site 

The soil types encountered at the site of 

the upper bajada-mountain pediment type and 

are considered normal for the area. Founda-

tions for any structure will be designed per^ 

structural engineer from data received from 

examination of samples taken from test holes 

of the specific site. 

4. Vegetation 

a) Arizona-Sonora Desert 

One of the most outstanding characteristics 

which distinguishes the Sonoran Desert from that 

of the other major deserts of North America is 

the size, diversity, and wide distribution of 

trees and tree-like cacti. This characteristic 

gives the Sonoran desert an almost "forested" 

appearance, however one shouldn't confuse this 

with "forested" land outside the desert. Even 

though it has gained this term, the most fav-

ored areas of dense desert vegetation have 
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barren soil and rocks are always exposed, the 

plants seldom being able to form a closed 

cover. 

The plants that have been able to perpet-

uate themselves in this marginal environment 

are specially adapted to gather and conserve 

moisture, to withstand great heat and daily tem-

perature variation, and to be able to overcome 

the danger of windblov;n particles and shifting 

sand. The success as well as the magnitude of 

these plant adaptations can be seen in the sur-

prising dimensions and unique appearance of 

the vegetation of most of the Sonoran desert. 

Therefore, the infinitely changing size and 

composition of desert plants proves the abil-

ity of plant forms to exist and prosper under 

adverse soil and climatic conditions. 

Much like the subdivisions of soil types, 

vegetation has two basic subregions in the 

Arizona-Sonora desert, the Lower Colorado Val-

ley Desert and the Arizona Upland Desert. 

The Lower Colorado Valley Desert which 

borders the lower course of the Colorado River 

is distinguished by its rather sparse and 

monotonous vegetation. 
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The vegetation in the Lower Colorado River 

Valley is usually limitcd to low and very open 

stands of creosote brush or mixed stands of 

creosote bush and burro bush. The two species 

make up 95% of the plant population of this 

area. 

In contrast to the Lower Colorado Desert 

to the west, the Arizona Upland Desert can most 

easily be characterized by an increased rain-

fall and a more rugged relief. These factors 

help to explain the wealth and diversity of 

vegetation which give this desert region its 

unique stamp. 

Because of the mountains, rolling mountain 

pediments, and even sloping upper bajadas in 

this region, the coarser soils best support 

the larger forms of vegetation, the saguaro 

cactus and the ever present palo verde. 

However, within the Arizona Upland the 

large shrubs and trees combine with an amazing 

display of cacti. Whereas in the Lower Colorado 

Desert, only the most favored situations sup-

ported a scattered growth of palo verde, iron 

wood, and ocotillo, the upland deserts of 

southern Arizona are densely covered by large 

members of these species and many others. 
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As in the Lower Colorado Valley Desert, 

the creosote bush is dorainant. However, there 

are a large number of different varieties of 

vegetation. These varieties are: the palo 

verde, mesquite, Fromont thornbush, saquaro, 

ocotillo, staghorn cactus, prickly pear cactus, 

cholla, barrel cactus, organ pipe cactus, 

teady bear cholla, and a type of grass called 

"big galleta." 

b) Tucson Mountain Park--Specific Site 

The site is probably the best example of 

Arizona Upland Desert that can be found. Tucson 

Mountain Park now contains the new Saquora 

National Monument thus giving one a good indi-

cation that the site is characteristic of this 

vegetation zone. 

5. Hydrography 

In the Arizona-Sonora Desert water flows 

both over and under the surface, which in large 

part originates outside the desert. Water, 

whatever its origin, flows in part to the sea 

and in part to internal drainage basins where 

much of it is dissipated into the air. Hydro-

logic conditions must be examined with this 

in mind. 
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A . . 
The following hydrographic provines will be 

treated in order: (1) Areas of internal drain-

age; (2) the watersheds of streams that origi-

nate within the Sonoran Desert which now or in 

the past emptied water into Gulf of California; 

and (3) the water sheds of streams which origi-

nate outside the desert. 

The only large areas within the Arizona-

Sonora Desert or its margins exhibiting internal 

drainage to a central playa are the Salton Sink 

of southeastern California and the Willcox 

Basin of southeastern Arizona. 

An account of surface runoff within the 

Sonoran Desert must be short for the simple 

fact that the true desert produces little run-

off. It has been observed how water will rush 

down the smaller desert mountains and bajadas 

after a sudden shower, but seldom do these 

scattered streams come together in what could 

be called a river. Under present conditions 

only one stream, the Bill Williams River, car-

ries any significant quantity of water into 

the mainstream Colorado, having an average yearly 

runoff of only 0.3 inches for its entire water-

shed. 
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The Colorado River is the most important 

of the streams that originate outside the 

desert. Seemingly a large river, the Colorado 

is fed by intermittent streams carrying very 

little in comparison to their watershed. 

Therefore, even under natural conditions the 

potential water supply is often highly over-

estimated. 

The Colorado River has one of the most 

irregular streamflows of major North American 

rivers. The total estimated amount of water 

that would enter the Lower Colorado Basin un-

der natural conditions is diminished by irri-

gation. With increasing number of acres under 

irrigation in the Upper Basin, in conjunction 

with the irregular streamflov/ of the Colorado, 

succeed during prolonged dry periods in cur-

tailing the amount of water available to the 

Arizona-Sonora Desert. 

Ground water is of major importance in the 

desert, today. However, with man's use of 

irrigation in the desert the outflow greatly ex-

ceeds the inflow. This, in terms of dynamic 

hydrologic balance, has led to an upset of 

this balance. Today the amount of water annually 
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seeping into the water table, from streams 

originating in the Highlands, and from desert 

rainfall, is many times less than that pumped 

by man. 

At the present time throughout the Sonoran 

Desert local ground water conditions fall into 

the following: (1) Areas where mountains or 

thin alluvial covering of rock pediments do 

not allow for underground storage of water. 

(2) Areas where thick alluvium exists but rain-

fall and surface water are so little that 

groundwater has not accumulated, at least at 

economic depths. (3) Areas where thick beds of 

saturated alluvium exist near the surface 

at economic depths. (4) Areas where the above 

conditions formerly existed but heavy pumping 

has resulted in the rapid decline of water 

tables that will lead to the ultimate depletion 

of underground water supplies, the growing 

salinity of groundwater, or excessive cost in 

extraction. 

a) Tucson Mountain Park--Specific Site 

The water in this area is generally supplied 

by an ample amount of available ground water due 

to the thick beds of saturated alluvium in the 
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Santa Cruz River valley. At the site the water 

is supplied by a well tapped to the water table 

at an economic depth. 

6. Climatic Factors 

a) Arizona-Sonora Desert 

The climate of the Sonoran Desert is marked 

by extreme heat and low rainfall. A number of 

factors contribute to the dryness of the desert. 

These are: (1) a location at the eastern mar-

gin of the North Pacific High where normal sub-

sidence contributes to the stability of atmos-

pheric conditions; (2) the relative weakness 

of any internal pressure system; (3) distance 

from the polar and tropical zones of conver-

gence; (4) the heating of incoming air; (5) an 

intermontane location; and (6) intense local 

sunshine and evaporation. 

Rainfall throughout all but a small part of 

the eastern edge of the desert is less than 15 

inches annually, with the western half of the 

desert receiving less than 8 inches. The lim-

ited rainfall falls in tv/o well defined rainy 

seasons, summer and winter, and is very sporadic 
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Temperatures, unlike rainfall, in the 

Arizona-Sonora Desert are consistent, varying 

little from year to year. The temperature cycle 

is relatively simple and quite predictable. The 

summer months are hot with temperatures regularly 

exceeding 100 degrees F. Winter temperatures 

are cool to mild, with the northern stations as 

well as those located at higher eleva-tions be-

irtg subject to freezing weather during a winter 

seâson which lasts usually three to four months. 

At lower elevations and on the extreme southern 

margin of the desert, frosts are uncommon and 

winter temperatures may rise to 80 or 90 de-

grees F. 

The surface winds of the Sonoran Desert are 

controlled in general by the interaction of the 

North Pacific High and the "Sonoran" Low. The 

prevailing winds in the eastern portion of the 

Arizona-Sonora desert are out of the south and 

southeast, while in the western desert the pre-

vailing winds are from the opposite direction. 

The overall regional pattern of wind direc-

tion, however, is blurred by the rising and 

subsiding currents which form cells over each 

enclosed basin. In the summer, for example. 
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after sunrise a wind begins to blow outward in 

all directions from the center of the desert. 

Of other interest concerning the climate 

is the relative humidity which measured by most 

Sonoran Desert stations, averages about 30% 

annually. 

^: 

As far as sunshine, one couldn't ask for 

much more, as much of the Arizona-Sonora Desert 

is covered with clouds less than 15 percent of 

the time. 

6) Tucson Mountain Park—Specific Site 

The temperature facts are as follows: 

- January mean--50 degrees F. 

- Absolute Low— 6 degrees F. 

- July mean —86 degrees F. 

- Absolute max.—113 degrees F. 

The rainfall facts are as follows: 

- elevation—2400 feet above sea level 

- Average Summer rainfall (in.)--6.37 

- Average Winter rainfall (in.)—4.92 

- Average Annual rainfall (in.)—11.29 

The prevailing winds are from the south and 

southeast. The Santa Catalina Mountains have a 

marked influence on the rainfall of the area. 
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There is no micro climate at the site that 

should be considered. 

7. Wildlife 

a) Arizona-Sonora Desert 

As one might discern by now, the patterns 

of life and its support can be found in two 

distinct areas of the desert, the western 

desert and the eastern desert. 

The wildlife of the western portion of the 

desert follows closely the vegetation. That is, 

the animals that do live there are not partic-

ularly large but out of necessity are hardy. 

As might be expected, insects and reptiles out-

number another variety of animal in the western 

margins of the desert. Birds and mammals found 

in the western desert feed upon the numerous 

insects and reptiles. 

Of the insects, the most common in the 

western desert is the red and black ant, the 

tarantula spider and many other lesser spiders, 

and the commonfly. 

Reptiles common to the western desert are 

the snakes and lizards, V7ith the diamond-back 

rattlesnake, the sidewinder, coral snake, 
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chamelleon, and the Gila monster being the 

most prevalent. 

Among the birds in the western desert are 

the roadrunner, dove, quail, several varieties 

of hawks and :-.parrows. 

The maiTUTials in the western margin of the 

Sonoran desert are usually of the type which 

live in burrov/s beneath the surface of the 

earth. The manraals most common to this area 

are the pack rat, the ground squirrel, badger, 

common skunk, coati, ringtailed cat, coyote, 

mule deer, and big horn sheep in the Kofa Moun-

tains. 

In the eastern margins of the desert the 

same animals that exist in western reaches of 

the Sonoran "desert are found but are more num.-

erous and several other varietiés are found. 

Insects that live in the eastern reaches of 

the desert are more numerous than those of the 

western desert and there are no notable dif-

ferences of types. 

Reptiles are much like the insects, they 

are just more numerous with no additions to 

speak of. 
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Birds fall in with the insects and reptiles 

in being more numerous in the eastern desert. 

The only notable addition is the vulturef-more 

commonly called a "buzzard" in this area, even 

though it doesn't resemble a true buzzard. 

Mammals are the real difference in the 

eastern desert margins. There are not only 

more mammals than in the western desert but sev-

eral different ones. Those of notable excep-

tion are: the white-tailed deer, black bear, 

mountain lion, jaquar, bob-cat, cotton tail 

rabbits, and the peccary. 

b) Tucson Mountain Park—Specific site 

Tucson Mountain Park has long been a wild-

life refuge. Therefore most any insect, reptile, 

bird, or mammal may be found within the area, 

making it a haven for those studying desert 

wildlife. 
/ 

Eventhough the wildlife is quite numerous in 

the area they usually have posed no problem to 

man. Man, however, has posed a threat upon the 

mammals. It is then necessary to make a major 

effort to protect these animals. By protecting 

their water holes and natural feeding areas, 

these animals can be protected and therefore 
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will continue having their presence be a plea-

sure and not a nuisance. 

C. Site Analysis—Cultural Factors 

1. Existing Land Uses at Site 

Presently Tucson Mountain Park is owned 

and operated by the State of Arizona. With 

only two exceptions, the Arizona-Sonora Desert 

Museum and Old Tucson, Tucson Mountain Park 

was created for the benefit of the people of 

Arizona. It now houses the new Saquaro Na-

tional Monument and is a wildlife refuge. 

Immediately adjacent to the site is the 

Arizona-Sonora Desert Museum with which the 

Center for Ecological Studies of the Arizona-

Sonora Desert will work. 

The museum creates the only visual, auditory, 

and olfactory conditions that are not natural 

to the site. 

a) Visual 

Visually the natural site provides a view 

of the mountains to the north and to the south 

is a wide basin. The Arizona-Sonora Desert 

Museum creates the only visual distraction to 

the east of the site. The view of the museum 
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however is not really distracting as the arch-

itectural features are in the "desert tradi-

tion" and provide good harmony with its site. 

b) Auditory 

The only problem with noise would be from 

cars passing by the site or airplanes passing 

overhead from Tucson Municipal Airport or 

Davis-Monthan Air Force Base. 

c) Olfactory 

The only unnatural odors might possibly 

come from the animals that are in the open en-

closures at the Arizona-Sonora Desert Museum. 

The museum maintains quite clean facilities 

and disposes of animal waste in a sanitary man-

ner. Therefore noxious odors will likely not 

be encountered. 

c) Safety hazards 

There is no dangerous equipment on the site 

at present. The only dangers that exist are 

from the natural elements, the cacti and animals 

Other thanthese, the site is hazard free. 

2. Linkages 

The most important linkage encountered by 

the Center for Ecological Studies of the 
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Arizona-Sonora Desert is of course the Arizona-

Sonora Desert Museum. It is hoped that there 

will be frequent and recurring interactions be-

tween the two establishments. 

As is planned, the two establishments will 

share their facilities and personnel, thus giv-

ing the Center for Ecological Studies an outlet 

for the information gathered, an opportunity 

for its personnel to become teachers as well as 

researchers, and making the public aware of 

their environment, its problems and possibili-

ties. 

The city of Tucson, Arizona must also be 

considered as a linkage as a city of 300,000 

must necessarily lend support to any research 

or study center. Tucson will give support to 

the center by means of its population alone, '^ 
» 

its recreational, religious, housing, trade, 

financial, governmental, educational, and 

health facilities. 

3. Traffic and Transit 

a) Relation of Traffic Patterns 

1. Location 

There are 4 systems of transportation that 

must be considered, land, rail, air, and 
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navigation by sea. Tucson Mountain Park has 

access by a 2 lane paved road that leads off 

Arizona State highway 86. There are no rail, 

air, and certainly no navigational accesses 

to Tucson Mouiitain Park. Tucson, however, be-

ing only 14 miles from the site is serviced by 

three major airlines, one major railroad, and 

U.S. Interstate Highway 10 and 19. Taxis and 

rental- cars may be obtained in Tucson as well 

as one bus tour daily during tourist season. 

2. Volume 

The volume of traffic entering Tucson Moun-

tain Park cannot be considered as being heavy. 

The road within the Park is primarily used for 

persons going to the Arizona-Sonora Desert 

Museum, Saquaro National Monument, or Picture 

Rocks. The prim.ary vehicle type is the passen-

ger car, with the only trucks being of rela-

tively small size that deliver supplies to the 

Museum. 

3. Travel time 

In normal weather and during normal traffic 

flow a car would take an estimated 20-30 min-

utes to travel from downtown Tucson to the 
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Arizona-Sonora Desert Museum and the site adja-

cent to it. 

4. Density and Zoning 

There are no density and y.oning requirements 

set by any city government. Control of density 

and zoning, however, is in the hands of the 

State of Arizona. The State of Arizona requires 

that a proposal and program of any nev7 structure 

of private ownership to be built in a State Park 

be presented before a review board. The review 

board looks at the proposal and has the right 

to refuse or grant building permits and to set 

any requirements it feels necessary. The require-

ments may specify a certain density, zoning 

regulations, or cost of land to be leased. 

5. Utilities 

Water is supplied to the site by a well that 

should be tapped at time of construction. Elec-

tricity is supplied from the City of Tucson by 

a power company. Any voltage that might be con-

sidered necessary to the operation of the facil-

ity can be supplied by the power com.pany. 

Natural gas can also be supplied by a gas com-

pany in Tucson. 
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6. Existing Buildings 

There are no existing buildings on the 

site. 

7. Building Codes 

There are no applicable city building 

codes, therefore the State of Arizona's Uni-

form Building Code should be followed unless 

the Review Board sets any special require-

ments, which of course should be followed. 

D. Site Analysis—Aesthetic Factors 

1. Natural Features 

The feature of the site that is of importance 

is of course the vegetation. The vegetation is com-

mon to that of the eastern margins of the Arizona-

Sonora Desert. Most outstanding to the site is the 

giant Saquaro cactus which dominates the site as 

well as the omnipresent creosote bush, palo verde, 

cholla, ocotillo, barrel cactus, ahd the prickly 

pear cactus. There are some stones measuring 5 

feet+ in diameter but these may be removed or re-

tained at the discretion of the designer. The larger 

and healthier varieties of saquaro and palo verde 

must not be removed unless absolutely in keeping 
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with the goals of the Center for Ecological Studies 

of the Arizona-Sonora Desert. 

2. Spatial Pattern 

a) View 

The view from the site in any direction may 

be described as magnificent in the desert tra-

dition. Looking southward one looks out across 

a vast basin to the isolated mountain ranges of 

the Roskruge Mountains, Quinlan Mountains, and 

Sierrita Mountains of the Baboquivai Range. 

To the north of the site is a minor mountain 

range of the Santa Catalma Mountams, but pro-

vide a nice view of a lower "foothill." 

b) Spaces 

The spaces involved at the site and the 

Arizona-Sonora Desert might adequately be de-

scribed as quite open. There are no high build-

ings, deep valleys, or extremely high mountain 

ranges surrounding the site. The site has, 

especially to the south, a panorama view of 

eastern Sonoran desert, as the site is situated 

in the foothills. 
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c) Sequence 

Overall, the sequences of the desert are 

dynamic as the change from desert to mountain 

is quite abrupt and not a gradual transition. 

At a smaller scale, the sequences can become 

static and dull due to the repetition of desert 

vegetation and soil. 

Again one m.ust remember that with the desert 

weather creating quick thunder showers and flash 

floods, the desert may change from static to 

dynamic with the creation of a seemingly large 

river that, just five minutes before, did not 

exist. 

II. Financial Analysis 

.A' Estimated Project Cost 

Due to the complexity of the research labora-

tories and the large physical dimensions of the pro-

ject, an accurate estimate of project cost cannot 

be determined at this time. However, in accordance 

with other research-study centers, even though not 

being quite as large, the cost seldom exceeds 6 

million dollars. 
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B. Financing 

In the type of research-study center as the 

Center for Ecological Studies of the Arizona-

Sonora Desert, financing must necessarily be do-

nated. Since this center is not to be sponsored 

by any major corporation or institution, the 

funds necessary for the realization must come from 

private contributions, state and local governments 

and/or from interested corporations or private in-

stitutions. A precedent is available to show the 

feasibility of such financing to be quite success-

ful. The Arizona-Sonora Desert Museum which today 

has a multi-million dollar facility, was started 

by private donations only. No funds were solicited 

from state and local governments or any other 

source except for these individuals interested in 

conservation of the Arizona-Sonora Desert. In 

this day of awareness of one's environment and 

"ecology," it might quite readily be assumed that 

more people would be interested in helping finance 

such a venture. Moreover, one might expect to see 

state and local governments as well as large cor-

porationsy investing money in this enterprise for 

the benefit of their future interests in Arizona. 
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Assuming that sufficient funds can be ob-

tained from contributions, the research programs 

must have continuing funds over a long period. 

A very philanthropic foundation will gladly furnish 

the necessary funds. The director of the Arizona-

Sonora Desert Museum has suggested that the Rocke-

feller Foundation would be very happy to sponsor 

such a project. The Rockefeller Foundation has as 

recently as 1968 financed research programs for 

the University of Arizona under the title of "Util-

ization of Arid Lands." The probability of the 

Rockefeller Foundation financing a continuing pro-

gram for the preservation of the Arizona-Sonora 

Desert and for the benefit of mankind is very, 

very high and it can be assumed therefore that 

' no other funds would be necessary for the operation 

of the Center. 

EII. Human Factors Analysis 

A. Research to increase human efficiency 

Before one can honestly analyze the interac-

tions of job functions, one must analyze the jobs 

to be performed in the Center for Ecological 

Studies of the Arizona-Sonora Desert. In order of 

administration, researchers, and support areas the 

definitions of their job functions are as follows: 
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1. Administration 

a. Director 

The director of the Conter for Ecological 

Studies of the Arizona-Sonora Desert will be 

the coordinator of all research operations and 

will make the final decision in any policy 

changes or when any disagreement occurs. 

Therefore the director of the Center sets the 

standards to be met and is the one person to-

tally responsible for the effective operation 

of such a venture. 

b. Assistant Director 

The Assistant Director's function is to aid 

the office of Director. He is a go-betv7een for 

the Director. That is, he officially repre-

sents the Center at any special occasion or 

function unless the occasion calls for the di-

rector to attend. The Assistant also is a go-

between for the research staff. He helps in 

initiating new research programs and coordina-

ting the addition of any new study programs. 

With his close association to the research 

staff, he is invaluable to the Director in his 

ability as chief policy advisor. 



36 

c. Board of Directors 

This group of five individuals are respon-

sible for the financial aspect of the Center. 

Their job is to collect sufficient funds and/ 

or to administer them when they are available. 

Unlike a typical board of directors, this 

board does not have any policy making powers. 

As has been stated before, the policy making 

powers lie in the hands of the Director. The 

fact that all the decisions regarding policy 

are left in the hands of one individual and 

nôt in the hands of a board of directors may 

seem strange. Upon further examination, how-

ever, one will be able to see the benefits of 

such a dictatorial position. If the Director 

is a very concerned individual and the whole 

aspect of his power must rest upon this fact, 

then he will be able to garner the support 

within the staff to accept his judgment as 

final. To leave an escape route though, if a 

two-thirds majority of the heads of the indi-

vidual study departments disagree on the Direc-

tor's decision, the decision is automatically 

vetoed. A meeting shall take place in the 
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event of a veto to reconcile any differences 

and toíinact an alternative measure. 

2. Research 

a. Department Head 

There are 23 heads of departments. Much 

^like in a college situation, these individ-

uals are responsible for the coordination of 

activities within their respective departments. 

They initiate the policies set forth by the 

Director, in their departments. As a neces-

sity, these individuals must be directly in-

volved in research programs and not just an 

administrator. This is of course very bene-

ficial as they can know exactly how a research 

program is being directed and carried out in a 

successful manner. By being so directly in-

volved in the research of the Center, the de-

partment heads become the Director's secondary 

advisors and of great importance. The depart-

ment heads along with the Assistant Director 

are responsible for informing the Director on 

any important matter concerning a specific 

study area that could possibly lead to a policy 

change for one specific research department or 

for the Center as a whole. 
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b. Assistant Department Head 

The assistant department head is the coordi-

nator of all material gathering. During and 

after the completion of a specific research 

problem, the assistant department head com-

piles the data material and arranges it in a 

way that is suitable for publication. The De-

partment head of course is the person to whom 

the compiled data is given as he is responsi-

ble for any material coming from his depart-

ment that will go to the Director for release 

to the public. Like the department head, the 

assistant department head is also directly in-

volved in research. 

c. Director of Research 

Within each department is a director of 

research whose function is to actually do the 

research, either in the lab or field. The 

director of research is responsible for carrying 

out the experiments or study with the department. 

Unlike the department head and assistant the re-

search director is employed for scientific en-

deavor and nothing else. He holds no adminis-

trative position and his position as a researcher 
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is totally dependent upon the type and length 

of a particular area of study within a spe-

cific department. Thus, it is expected there 

will be a relatively large turn-over rate in 

positions as compared to the previous per-

sonnel. 

d. Research Assistants 

Research Assistants are those individuals 

actively engaged in the study-research prob-

lems. Their number, within a department, 

depends totally upon the number and scope of 

the experiments being carried on in the spe-

cific department. These individuals positions 

are only as researchers and nothing else. 
t. 

They just follow the program the director of 

research sets up. 

e. Technicians 

Technicians are employed in operating any 

specialized machinery, equipment, or laboratory 

procedure that cannot be undertaken by any of 

the research staff. They may be full or part 

time employees, depending upon their skill, the 

length needed for this person to complete his 

job, and the time possible for any of the re-

search staff to learn his skill to replace him. 
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3. Support 

a) Publications and Public Information 

Several individuals are employed in the 

operation of this area. This being a depart-

ment rather than an individual, one then must 

examine the personnel. 

1. Editors 

The editors are responsible for the 

editing of the written material that is 

ready to be published. 

2« Staff writers 

The writers are individuals v7ho do the 

technical writing of the raw, compiled 

data coming from the Assistant Head of a 

research department. 

3. Secretaries 

Secretaries are to be available to the 

editors and technical writers if their ser-

vices are needed as well as for other de-

partments. 

4. Public RelationSPersonnel 

The public relations staff are those 

individuals who are necessary in informing 

persons not engaged in the Center's 



•w 

41 

operation of the data gathering. For exam-

ple, when any important information is pub-

lished and ready for release to the public, 

the public relations staff is responsible 

for the published information being deliv-

ered to important individuals or groups. 

5. Audio-Visual staff 

The persons involved in the audio-

visual division are responsible for the 

preparation of any material that requires 

the use of audio or visual techniques. 

There should be individuals engaged in 

sound processing and sound technicians; 

those individuals involved in cinemato-

graphy and photography; and those involved 

in laboratory processing of these materials, 

b) Communications 

Again, being a department, one must examine 

the individuals. 

1. Telephone operators 

Since the Center will have a telephone 

switchboard, operators will be necessary 

to maintain these facilities for incoming 

and outgoing telephone calls. 
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2. Radio-Telephone operators 

As much of the research to be done by 

the Center involves extensive field work 

many miles from the Center, it is necessary 

to have radio-telephone communications with 

the outlying study groups who may not have 

access to any other means of long distant 

communications. The radio-telephone oper-

ators, therefore, maintain the radios nec-

essary in radio-telephone communications. 

3. Telegraph operator 

As an economical means of communications, 

the telegraph should be employed so world-

wide communications can be established. 

Only one individual need be engaged in the 

operation of the telegraph. 

4. Television 

Within the Center a closed-circuit 

television will be employed as a conven-

ience and a safety measure. There should 

be a group of individuals engaged in the 

operations of a small television studio 

and operations of cameras used to survey 

each research department, when needed. 



43 

These individuals may also be employed on 

the audio-visual staff. 

c. Maintenance 

1. Vehicle 

As the Center maintains a complete 

fleet of field research trucks, there 

should be a staff of mechanics. The 

mechanics are responsible for maintaining 

and servicing these trucks. They may in-

stall technical equipment in the trucks, 

prepare the trucks for any special off-

road use, and do any engine, transmission, 

or differential overhaul. 

2. Equipment 

As the facility will have many differ-

ent types of specialized equipment, there 

will need to be personnel involved in re-

pairing or making adjustments in the equip-

ment. Most of the personnel involved in 

equipment maintenance V7Í11 not be employees 

of the Center but rather field representa-

tives of companies manufacturing the equip-

ment. The only full time equipment 

maintenance personnel employed will be those 

í—-j 
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needed to maintain equipment that needs 

daily adjustments. 

3. Grounda 

Ground maintcnance is an area of cus-

todial operations. Personnel will be in-

volved in the full time job of keeping 

the Centor cleán. Both inside and outside 

the facility must be kept immaculate in 

keeping V7ith the function of the Center. 

IV. Operations 

A. Research 

This being an analysis of a Center for Ecologi-

cal Studies of the Arizona-Sonora Desert, an anal-

ysis must come forthwiJ:h for an understanding of 

the research being conducted. Each study area 

within the Center will be examined as to what its 

purpose is. The following is a breakdown of all 

the separate study areas presented in random order. 

1. Geology 

The department of geology will study the earth 

of the Arizona-Sonora Desert. It is involved in 

studying the rock forms of the desert in a historic 

manner leading towards a better understanding of 

the desert many millions of years ago. 
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2. Geomorphology 

The department of geomorphology will be respon-

sible for the study of the features of the land of 

the Arizona-Sonora Desert. More precisely the geo-

morphology department will study the land and sub-

marine features of the desert, leading towards a 

better genetic interpretation of them. 

3. Geochronology 

The geochronology department is a dating group. 

They are only involved in the dating of the past 

by analysis of geologic data. 

4. Agricultural Chemistry 

The chemists within the agricultural chemistry 

department are very important to ecology study. 

This group of chemists study chemicals and their 

effect upon plants. They will be involved in de-

termining the relative safety of pesticides and 

herbicides for plant and animal l.ife. 

5. Agricultural Soils 

The agricultural soils department will, simply, 

study the soils of the Arizona-Sonora Desert and 

their relation to the production of agricultural 

products. The studies of soils for agricultural 
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purposes is ecologically important as it may lead 

to a better production rate on less land thus pro-

tecting threatened land. 

6. Agronomy 

The Agronomy department will work closely with 

the agricultural soils department as the agronomist 

is directly involved in the branch of agriculture 

dealing with field-crop production and soil manage-

ment. 

7. Animal Sciences 

Wildlife and domesticated animals will be 

studied in the animal sciences department. The 

researchers in this department will be involved 

in studying mainly animal disease in wildlife and 

livestock. Their ultimate goal within this de-

partment is the protection of wildlife and a bet-

ter relation of livestock towards the protection 

of the environment. 

8. Botany 

The botany department is involved in a biologi-

cal study of plant life. In particular, the natu-

ral plant life of the Arizona-Sonora Desert will 

be studied in an attempt to better understand the 

plant ecology of the region and its future protec-

tion. 
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9. Entomology 

The department of entomology is involved with 

the zoological study of insects. Ecologically 

speaking, the entomologists' role is important, 

as insects play a major part in destruction of 

the environment at times. It has been possible 

in the present day to breed insects to reproduce 

sterile offspring and it has been the entomolo-

gists' job to do this type of study. 

10. Aqricultural economics. 

Seemingly not a research department, the 

agricultural economics department is responsible 

for determining the financial feasibility of other 

agriculture-oriented departments' environmental 

programs. 

11. Horticulture 

Webster's defines horticulture a science and 

art of growing fruits, vegetables, flowers, or 

ornamental plants. An important industry of the 

Arizona-Sonora desert has been the exportation of 

minature cacti. It has been the horticulturists 

job in the past to develop the minature cactus as 

well as healthier strains of edible fruits and 

vegetables. The horticulture department at the 
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Center will strive to develop healthier plants 

that can more easily exist in the harsh environment 

of the Arizona-Sonora Desert. 

12. Agricultural Engineering 

The agricultural engineering department of 

the Center will be developing new methods and 

technical equipment that will aid farm production 

as well as protection of the desert's natural en-

vironment. 

13. Anthropology and Archaeology 

One might ask what an antropologist has to 

do with ecology studies of a desert region? An-

thropology is very important as it is the role 

that has been responsible for the development of 

water systems. This was due to an anthropologist's 

analysis of prehistoric systems of water control, 

since the general scarcity of water made it a 

crucial factor in the success of all agricultural 

endeavors. Therfore it is necessary for the an-

thropologists and archaeologists to delve into 

the Arizona-Sonora Desert's past in hopes of mak-

ing a find that will reflect on the present. 
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14. Biology 

Biology as an area of study is probably more 

related to "ecology" than any other department as 

the biologists study living organisms and vital 

processes; the plant and animal life of a region 

or environment, thus ecology. Eco-system studies 

in the Arizona-Sonora Desert are the biologists' 

responsibility, making the biology department in-

volved in more diversified studies than any other 

department. 

15. Atmospheric Physics 

Combined with the Climatology and Meteorology 

departments, the atmospheric physics department 

studies the effects of the atmosphere. Atmos-

pheric physicists study a more detailed portion 

of the atmosphere and in the Center their responsi-

bility will be to study the atmospheric effects on 

plants and animals. 

16. Meteorology 

The meteorology departments' concern will lie 

in weather and weather forecasting. Their respon-

sibility lies in developing new and better ways of 

predicting the weather. 
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17. Climatology 

The climatology department will, simply, 

study the climate of the Arizona-Sonora Desert 

and its long and short range effects upon the 

desert environment. 

18. Geohydrology 

A critical factor in the existence of man in 

the desert is the ability for him to obtain suffi-

cient water. Probably the largest problem facing 

further inhabitance of the desert is the supply 

of water. The geohydrology department will make 

a concerted effort while studying the circulation 

of water on the surface of the land, in the soil 

and underlying rocks, to direct any research to-

wards water utilization that will be beneficial 

to man but not destructive to the natural environ-

ment. 

19. Solar Energy 

In an area such as the Arizona-Sonora Desert 

which has such vast amounts of sunshine, one 

should expect that the sunfe energy could be har-

nessed in some manner. It is possible to utilize 

solar energy for many purposes and it is the re-

sponsibility of the solar energy department to 
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devise economical means for its utilization by the 

public. 

2 0. Architecture 

Another broad field of study necessary for 

man to live in harmony with nature is architecture. 

Man must be housed in the desert, just as else-

where. However, the desert poses special prob-

lems in housing man, therefore the architecture 

department shall study new materials, methods, and 

building types as a possible alternative to what 

we have in desert architecture today, as a means 

to the ultimate protection of the desert environ-

ment. 

21. Psychology and Sociology 

After man has studied all the things that 

make up the desert environment, man must necessar-

ily study man. The desert presents many psycho-

logical problems not inherent in other living 

situations as well as sociological problems aris-

ing from the vast expanses of land that will be 

encountered. Man has to be studied so mari can 

live V7ith man in an environment that could easily 

prove to be hostile unless man knows how to cope 

with himself. The goal of the psychology-sociolgy 
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department shall be to study man in the desert 

environment and to correct any psychological-

sociological problems encountered. 

B. Future Research 

With the quick changes in technology taking 

place today, one might expect the future to produce 

further technological advances and at a more rapid 

rate. Knowing this, the Center for Ecological 

Studies of the Arizona-Sonora Desert must keep study-

ing any new advances in technology that would aid 

the study of the desert. It is known, already,that 

there are certain areas of study that must in the 

near future be added to the proposed center. 

All phases of engineering not proposed at pres-

ent, and other disciplines related to plant and ani-

mal diseases not proposed, as well as any new field 

of study that may evolve in the area of ecological 

research, should be considered for addition to the 

center in the future. 

V. Building Program 

A. Facility Spatial and Functional Requirements 

1. Laboratories for Researchers 

a) Geology 
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(1) Users 

There shall be: one (1) department 

head; one (1) assistant department head; 

one (1) director of research; maximum of 

three (3) Center research and two (2) 

field research assistants; maximum of 10 

technicians. 

(2) Activity 

The users will be involved in examining, 

categorizing, and cataloging soil samples 

as well as extensive m.ap making. 

(3) Size and Shape 

There shall be no particular shape re-

quired for the laboratory except that it 

be of the most functional yet pleasant 

shape. A minimum of 500 square feet is 

required. 

(4) Equipment and Furnishings 

The equipment shall include all that 

is necessary to operate a geology labora-

tory; no equipment of special note. The 

furnishings shall be of the most functional, 

comfortable, and esthetic design possible. 
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(5) S p e c i a l Requirements 

(a) Audio-visual 

The laboratory should be de-

signed so that the inter-facility 

closed-circuit television may be 

used to survey the laboratory to its 

fullest extent. 

(b) Fixed equipment 

The v7ork benches and cataloging-

storage facilities shall be made non-

moveable. 

(c) Ventilation 

The lab shall be well ventilated 

due to the creation of dust while 

studying the samples, such as fume 

hoods and dust filters. 

b) Geomorphology 

(1) Users 

Same as Geology 

(2) Activity 

The users will be involved in map 

making and large models explaining 

land and features. 
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(3) Size and Shape 

Same as Geology 

(4) Equipment and Furnishings 

Same as Geology 

(5) Special Requirements 

(a) Audio-visual 

Same as Geology 

(6) Fixed equipment 

The large layout tables shall be 

fixed. 

c) Geochronology 

(1) Users 

There shall be: one (1) depart-

ment head; one (1) assistant depart-

ment head; one (1) director of 

research; maximum of two (2) Center 

and two (2) field research assistants; 

maximum of three (3) technicians. 

(2) Activity 

The users will be involved in 

chronological analysis of geological 

data generally gathered in the Anthro-

pology and Archaeology department. 



56 

(3) Size and Shape 

No particular shape requirement, 

except to conveniently house the carbon 

14 and other dating apparatus. Minimum 

size of 300 square feet. 

(4) Equipment and Furnishings 

The equipment involved in this 

laboratory is quite complex but not 

particularly large. It involves chem-

ical analysis, Carbon 14, and potassium-

argon dating apparatus. The furnishings 

shall be of the most functional, com-

fortable, and esthetic design possible. 

(5) Special Requirements 

(a) Fire hazards 

Design of the lab must involve 

fire-resistant materials and appropri-

ate fire-stops due to the chemicals 

involved. 

(b) Audio-visual 

Same as previous departments. 

(c) Ventilation 

Adequate ventilation must be main-

tained in the vicinity of any chemicals 



57 

being used. This shall involve the 

uso of exhaust fans and hoods. 

(d) Temperature 

There must be adequate control of 

temperature within + or - 2°F. over a 

24 hour period. 

d) Agricultural Soils 

(1) Users 

Same as Geochronology 

(2) Activity 

The users will be involved in 

soil analysis for agricultural purposes 

(3) Size and Shape 

Same as Geochronology 

(4) Equipment and Furnishings 

The equipment shall include that 

necessary for chemical analysis of 

soils, as well as spectrograph analy-

sis. Furnishings shall be of the most 

functional, comfortable, and esthetic 

design possible. 
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(5) S p e c i a l R e q u i r e m e n t s 

(a) Audio-visual 

Same as previous departments. 

(b) Fire hazards 

Design of the lab must involve 

the use of fire-resistant materials 

and appropriate fire-stops due to 

the chemicals being used. 

(c) Ventilation 

Adequate ventilation must be main-

tained in the vicinity of any chemi-

cals being used. This shall involve 

the use of exhaust fans and hoods. 

(d) Fixed Equipment 

Work tables and storage facilities 

shall be fixed. 

e) Agricultural Chemistry 

(1) Users 

Same as Geochronology 

(2) Activity 

The users will be involved in 

chemicals analysis and formulation. 

(3) Size and Shape 

Same as Geochronology 
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(4) Equipment and Furnishings 

The equipment necessary in the op-

eration of any chemistry department of 

college level shall be utilized. Fur-

nishings as in previous departments. 

(5) Special Requirements 

(a) Audio-visual 

Same as previous departments 

(b) Fire hazards 

Extreme caution must be used in 

determining fire-proof materials as it 

is absolutely necessary for the safety 

of the chemistry lab as well as the 

whole Center. Fire-stops must also be 

used as necessary. 

(c) Ventilation 

Adequate ventilation must be main-

tained in the vicinity of any chemicals 

being used. This shall involve the use 

of exhaust fans and hoods. 

(d) Temperature 

There must be adequate control of 

temperature within + or - 2°. over a 

24 hour period. 
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f. Agronomy 

(1) Users 

Same as Geochronology 

(2) Activity 

The users shall be involved in 

analysis of crop-production and soil 

management. This will involve mainly 

chart and graph analysis. 

(3) Size and Shape 

Same as Geochronology 

(4) Equipment and Furnishings 

No special equipment needed and 

furnishings are the same as the pre-

vious departments'. 

(5) Special Requirements 

a) Audio-visual 

Same as other departments 

g. Animal Sciences 

(1) Users 

Same as Geology 

(2) Activity 

The users will be involved in ex-

amining wildlife and domestic animals. 
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in live lab conditions as health 

studies as well as dead and preserved 

specimens. 

(3) Size and Shape 

Same as Ge-logy 

(4) Equipment and Furnishings 

The equipment necessary shall be 

determined by the department. Furnish-

ings are as the other departments. 

(5) Special Requirements 

(a) Audio-visual 

Same as other departments 

(b) Ventilation 

Adequate ventilation is required 

to- remove unpleasant odors in the vi-

cinity of special surgery areas. 

(c) Finishes 

Floor and working surfaces must be 

of an easily cleaned material in the 

surgery areas. 

(d) Temperature 

There must be adequate control of 

temperature within + or - 2°F. over a 

24 hour period. 
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h) Botany 

(1) Use r s 

Same a Geology 

(2) Activity 

The users will be involved in 

plant life study. The personnel will 

be studying the make-up of the plants 

and categorizing them as to types. 

(3) Size and Shape 

Same as Geology 

(4) Equipment and Furnishings 

No special equipment and furnish-

ings as in other departments. 

(5) Special Requirements 

(a) Audio-visual 

Same as other departments 

(b) Fire-hazards 

Plants must be protected from any 

chance of fire damage, thus the lab 

should be carefully fire-proofed. 

(c) Ventilation 

Some areas will need natural venti-

lation due to the access of some parts 
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of the lab (those involved in plant 

specimens) to the outdoors, 

(d) Temperature 

There must be adequate control of 

temperature within + or - 2°F. over a 

period of 24 hours. 

i) Entomology 

(1) Users 

Same as Geochronology 

(2) Activity 

The users will be involved in 

desert insect collection and study. 

The personnel will be collecting in-

sects for live study and also for 

mounted specimens. 

(3) Size and Shape 

Same as Geochronology 

(4) Equipment and Furnishings 

Special equipment will be necessary 

to house the live specimens and special 

storage facilities will be necessary 

for the mounted insects. 
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^̂ ^ S^pecial requirements 

(a) Audio-visual 

Same as other departments 

(b) Temperature 

General requirements call for ade-

quate temperature control within + or 

- 2°F. in a 24 hour period. More 

stringent temperature control will be 

necessary in certain controlled experi-

ments. These stringent controls will 

be carried out by the researchers in 

special equipment. 

j) Agricultural economics 

(1) Users 

There shall be: one (1) depart-

ment head; one (1) assistant department 

head; one (1) director of research; 

one (1) assistant researcher. 

(2) Activity 

The users will be involved in pre-

paring written material only and prepara-

tion of statistics. 
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(3) Size and Shape 

No particular shape is required. 

Lab space shall be a minimum of 150 

square feet. 

(4) Equipment and Furnishings 

No special equipment required and 

the furnishings should be as other de-

partments. 

(5) Special Requirements 

(a) Audio-Visual 

Same as other departments 

k) Horticulture 

(1) Users 

Same as Geology 

(2) Activity 

The users will be involved in 

growing fruits, vegetables, and flow-

ers. Some of the lab then requires 

green-house type of facilities as 

well as the lab. 

(3) Size and Shape 

Same as Geology 
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(4) Equipment and Furnishings 

No special equipment required and 

the furnishings should be as other de-

partments'. 

(5) Special Requirements 

(a) Audio-Visual 

Same as other departments 

(b) Temperature 

There must be adequate control of 

temperature within + or - 2°F. over a 

24 hour period. 

1) Agricultural Engineering 

(1) Users 

There shall be: one (1) department 

head; one (1) assistant department head; 

one (1) director of research; a maximum 

of four (4) Center and four (4) field 

research assistants; a maximum of 10 

technicians. 

. (2) Activity 

The users will be involved in many 

specialized engineering studies. The 

scale of the projects depending upon 

the particular agricultural problem need-

ing immediate study. 
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(3) Size and Shape 

There shall be no particular shape 

required, except as a matter of func-

tionality. There shall be a minimum of 

1000 square feet. 

(4) Equipment and Furnishings 

The size and quantity of equipment 

will depend upon the particular re-

search being undertaken. However, ade-

quate space has been required to allow 

for most any engineering equipment. 

Furnishings shall be as other depart-

ments. 

(5) Special Requirements 

(a) Audio-visual 

Same as other departments 

(b) Fire-hazards 

Materials of fire-resistant qual-

ity as well as fire-stops in the area 

of equipment posing the possibility of 

f ire. 

(c) Temperature 

There must be adequate control of 

temperature within + or - 2°F. over a 

24 hour period. 
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"̂ ^ ^ r t t h r o p o l o g y and A r c h a e o l o g y 

(1) ys_er_s 

Same as Geology 

^2) Acl:i-vity 

The ubers will be involved in pre-

historic studies of man in the desert. 

Basically, the work will consist of 

extensive field excavation however the 

labs will be used for the reconstruc-

tion of, for example, pottery that has 

been broken. Also the anthropologists 

will be involved in paper work concern-

ing the classification and cataloging 

of material collected in the field. 

(3) Size and Shape 

Same as Geology 

(4) Equipment and Furnishings 

No special equipment required and 

the furnishings shall be as other de-

partments. 

(5) Special Requirements 

(a) Audio-visual 

Same as other departments 
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n) Biology 

(1) Users 

Same as Agricultural Engineering 

(2) Activity 

The users will be involved in the 

vital life processes of desert eco-

systems. This includes the observation 

of animal behavior and plant growth and 

the interrelated effects upon one an-

other, both in extensive field research 

and related lab research. 

(3) Size and Shape 

Same as Agricultural Engineering 

(4) Equipment and Furnishings 

Basic considerations are the same 

as Agricultural Engineering. 

(5) Special Requirements 

(a) Audio-visual 

Same as other departments 

(b) Ventilation 

Adequate ventilation shall be 

required in the area of any animals. 
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(c) Temperature 

There must be adequate control of 

temperature within + or - 2°F. over a 

24 hour period. 

o. , p., and q) Atmospheric Physics, Meteorology, and Cli-

matology. 

Even though these are three separate 

departments, all requirements are exactly 

the same. Thus, the requirements will only 

be listed once. 

(1) Users 

Same as Geochronology 

(2) Activity 

The users of each department will 

' be involved in gathering data concern-

ing the air, weather, and climate. 

(3) Size and Shape 

Same as Geochronology 

(4) Equipment and Furnishings 

Most equipment will be located out-

side the labs and furnishings will be 

as the other departments. 
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(5) Special Requirements 

(a) Audio-visual 

Sams as other departments 

(b) Temperature 

There must be adequate control 

of temperature within + or - 2°F. over 

a 24 hour period. 

r) Geohydrology 

(1) Users 

Same as Geology 

(2) Activity 

The users will be involved in ex-

tensive field research in water. The 

lab will be used in the making of maps 

and water analysis. 

(3) Size and Shape 

Same as Geochronology 

(4) Equipment and Furnishings 

No special equipment required and 

furnishings will be as other depart-

ments. 
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(5) Special Requirements 

(a) Audio-visual 

Same as other departments 

s) Solar Energy 

(1) Users 

Same as Geochronology 

(2) Activity 

The users will be involved in the 

development of equipment to be used in 

the use of solar energy and the mea-

suring of certain electrical outputs 

and heat transfers. 

(3) Size and Shape 

Same as Geochronology 

(4) Equipment and Furnishings 

No special equipment and furnish-

ings to be as other departments'. ^ ^̂  

(5) Special Requirements 

a) Audio-visual 

Same as other departments 

t) Architecture 

(1) Users 

Same as Geology 
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(2) Activity 

The users will be involved in the 

production of drawings, models and 

other methods of presenting -?eefe- archi-

tectural ideas. 

(3) Size and Shape ,̂̂  

Same as Geology ^ 

(4) Equipment and Furnishings 

The only equipment of any signifi-

cant size is the five drafting desks 

to be required. Furnishings as other 

departments. 

(5) Special Requirements 

a) Audio-visual 

Same as other departments 

u) Psychology and Sociology 

(1) Users 

Same as Agricultural Economics 

(2) Activity 

The users will be involved in psy-

chological experiments with men and 

sociological studies of persons in 

the Arizona-Sonora Desert. 

• > ^ 
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(3) S i z e and Shape 

Same as Geochronology 

(4) Equipment and Furnishings 

No special equipment required and 

the furnishings should be as other 

departments. 

(5) Special Requirements 

(a) Audio-visual 

Same as other departments 

2. Offices for Researchers 

All departments have the same requirements 

for offices. The office requirements will be 

treated according to job position. 

a) Department Head, Assistant Department Head, 

Director and Assistant Researchers. 

(1) Activity 

The department head will only be 

involved in paper work in the office. 

(2) Size and Shape 

The shape of the office should be 

the most functional, comfortable, and 

aesthetic possible. The minimum size 

shall be 100 square feet. 

X 
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(3) Equipment and Furnishings 

No special equipment other than 

an office desk and the furnishings 

shall be of the most comfortable, func-

tional, and aesthetic design possible. 

(4) Special Requirements 

(a) Acoustical 

The office should be sound proofed 

from any lab noise or any other dis-

turbing area. 

3. Offices and Spaces for the Administration 

a) Director and Assistant Director 

Requirements will be for each one, 

each having the same requirements. 

(1) Activity 

The two directors will be involved 

in paper work and meetings with individ-

uals in the offices. 

(2) Size and Shape 

The shape shall be of the most 

functional, comfortable, and aesthetic 

possible. There shall be a minimum of 

150 square feet. 
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(3) Equipment and Furnishings 

No special equipment other than 

an office desk and the furnishings 

shall be of the most comfortable, func-

tional, and aesthetic design possible. 

(4) Special Requirements 

(a) Acoustical 

The offices should be sound 

proofed from any undesirable and dis-

turbing noise. 

(b) Board of Directors 

There are five members on this 

board but have no full time activity 

at the facility except a board room. 

(1) Activity 

The board of directors will 

meet with other individuals to de-

termine financial matters of the 

Center. 

(2) Size and Shape 

The shape of the board room 

shall be of the most comfortable, 

functional, and aesthetic possible 
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The size shall be of ample capac-

ity to seat fifteen individuals. 

(3) Equipment and Furnishings 

No special equipment re-

quired and the furnishings shall 

be of the most comfortable, func-

tional and aesthetic possible to 

accommodate fifteen individuals 

in a conference situation. 

4. Space and Function Requirements for Support 

Personnel 

a) Publications and Public Information 

(1) Users 

There shall be three (3) editors; 

six (6) staff writers; eight (8) sec-

retaries; ten (10) public relations 

personnel; and eight (8) audio-visual 

personnel. 

(2) Activity 

See users under individual head-

ing under Human Factors Analysis. 

(3) Size and Shape 

Shape of the spaces shall be of 

the most comfortable, functional, and 

aesthetic possible. Sizes of the 
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individual groupings, as minimums, are 

as follows: 

(1) Editors: 150 square feet total 

(50 sq. ft. ea.) 

(2) Staff writers: 300 square feet 

total (50 sq. ft. ea.) 

(3) Secretaries: 250 square feet 

total (approx. 30 sq. 

ft. ea.) 
r 

(4) PUblic Relations: 300 square feet 

total (30 sq. ft. ea.) 

Audio-visual: 1000 sq. ft. total 

(includes labs) 

(4) Equipment and Furnishings ^ 

Equipment shall be per each divi-

sion. The furnishings shall be of the 

most comfortable, functional, and 

aesthetic design possible. 

(5) Special Requirements 

(a) Acoustical 

All spaces should be sound proofed 

to eliminate any disturbing noises. 
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b) Communications 

(1) Users 

There shall be three (3) telephone 

operators; two (2) radio-telephone op-

erators; one (1) telegraph operator; 

and five (5) television operators. 

(2) Activity 

See users under individual head-

ing under Human Factors Analysis. 

(3) Size and Shape 

Shape of the spaces shall be of 

the most comfortable, functional, and 

aesthetic possible. 

Sizes of the individual groupings, 

as minimums, are as follows: 

(1) Telephone operators: 150 square 

feet for total operations 

(2) Radio-telephone pperators: 100 

square feet for total 

operations. 

(3) Telegraph operator: 30 square 

feet. 

(4) Television: 500 square feet for 

total operations. 
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(4) Equipment and Furnishings 

Equipment shall be per each divi-

sion. The furnishings shall be of the 

most comfortable, functional, and 

aesthetic design possible. 

(5) Special Requirements 

(a) Acoustical 

The Television center, and all 

other communications areas shall be 

sound proofed to provide for maximum 

isolation from disturbing noises. 

c) Maintenance 

(1) Users 

There shall be five (5) staff 

mechanics for vehicle maintenance; min-

imum of five (5) equipment maintenance 

personnel; and ten (10) grounds main-

tenance personnel. 

(2) Activity 

See users under individual head-

ing under Human Factors Analysis. 

(3) Size and Shape 

Shape shall be as all other depart-

ments. Size of the individual groupings, 

as minimums, are as follows: 
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(1) Staff mechanics: 1000 square 

feet for total vehicle 

maintenance operations. 

(2) Equipment personnel: 200 square 

feet as repair spaces and storage. 

(3) Grounds keepers: 200 square feet 

for equipment storage. 

(4) Equipment and Furnishings 

Equipment shall be per each divi-

sion. The furnishings shall be as all 

other departments. 

(5) Special Requirements 

None 

5) Miscellaneous Space and Function Requirements 

for the Operations of the Center. 

a) Lecture Facility 

(1) Users 

The users are any and all of the 

Center's personnel and visitors. 

(2) Activity 

A lecture facility that will accom-
I. 

modate áOO individuals for speeches and 

audio-visual presentations. 
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(3) Size and Shape 

The shape of the space shall be of 

the most comfortable, functional, and 

aesthetic as possible. The size shall 
1 

be adequate enough to accommodate ^OO 

persons as well as the necessary spaces 

for audio-visual and verbal communica-

tion. 

(4) Equipment and Furnishings 

Equipment shall be supplied by 

user giving presentation. The furnish-

ings shall be as other departments. 

(5) Special Requirements 

(a) Acoustical 

There must be either mechanical 

or natural sound production that will 

enable all persons to hear adequately. 

(b) Structural 

The space should be designed so 

no structural member will obstruct any-

ones view of a speaker. 

b) Rest Rooms 

(1) Users 

Men and women 



83 

(2) Activity 

Elimination of human wastes and 

personal hygiene. These should be lo-

cated where thoy are accessable to the 

users. There shall be one (1) rest 

room facility for every tv7enty (2) 

personnel, men and women. 

(3) Size and Shape 

The most functional size and 

shape shall be used. 

(4) Equipment and Furnishings 

Equipment and furnishings shall 

be for rest room purposes only. 

(5) Special requirements 

None 

c) Mechanical 

General: 

The heating and cooling should be de-

signed so as to provide for the optimum. 

control of temperature throughout the 

entire Center at all times of day and 

year. 
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(1) Size and Shape 

Size of the mechanical facil-

ity shall be of adequate size to 

house the equipment necessary to 

heat and cool the entire Center. 

The shape should be as functional 

as possible. 

(2) Equipment and Furnishings 

These shall be of the most 

functional operation possible. 

(3) Special Requirements 

(a) Acoustical 

Sound-proofing shall be re-

quired to reduce any mechanical 

equipment noise. 

(b) Fire hazards 

Adequate fire-proofing shall 

be provided to réduce the chance 

of the equipment from burning 

anything. 

d) Lighting 

General: 

Lighting shall be supplied to the areas 

of the Center requiring illumination and 
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shall be designed per requirements of the 

individual area activities. 

e) Electrical 

General: 

Sufficient electrical power and out-

lets shall be provided to any space requir-

ing electrical power. 

f) Plumbing 

General: 

Sufficient hot and cold water shall be 

supplied to any location requiring running 

water (hot and/or cold). 

g) Fire exits and escapes 

General: 

Fire exits and escapes shall be required 

per code regulations. 

h) Circulation 

General: 

All spaces within the Center shall in-

clude sufficient circulation space in addi-

to any required size. 

i) Parking 

General: 
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There shall be a parking space for 

every four (4) personnel working in the 

Center and twenty-five (25) visitors park-

ing spaces, and sufficient parking spaces 

for every field-research vehicle. The park-

ing space shall be a minimum of 8'-6" x 

18'-0" and there shall be a minimum of 

20'-0" of backing space. 

j) Access 

General: 

There shall be sufficient access roads, 

for private vehicles, service vehicles, 

Center vehicles, and pedestrians, to the 

Center. 

k) Structure 

General: 

The structure of the Center shall be 

designed in excess of minimum structural 

requirements for load factors. The Uniform 

Building Code must also be followed as to 

structural requirements. 

1) Landscaping 

General: 
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It is hoped that no special landscap-

ing is required. The only landscaping 

should be to replace natural features of 

the site to any plants destroyed during 

construction. If landscaping is necessary, 

it should follow the pattern of the exist-

ing landscaping of the site. 

m) Other 

If necessary, other requirements, or 

spaces may be added for the total and effi-

cient operation of the Center. 

6. Special General Considerations for the entire 

Center for Ecological Studies of the Arizona-

Sonora Desert. 

The total architectural "style" of the en-

tire Center should be in the "desert tradition," \^ 

that is, that style which best exemplifies life 

in the desert. 

Materials must be selected not only for 

their beauty, durability, and the suitability 

for desert use in the desert tradition but also 

as a consideration to the protection of the 

environment in other areas of the United States. 
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As far as other considerations, all electri-

cal, plumbing, mechanical, mobile research 

trucks, and anything used shall be used under 

the most critical scrutiny for ecological rea-

sons. If one did not follow the goals and ob-

jectives set forth by the Center in the opera-

tion of its own facility, how could one expect 

respect from any institution violating its own 

goals and principles. 

Some general design criteria questions must 

be answered during the design phase. These are: 

(1) would the facility create or destroy pure 

air; (2) create or destroy pure water; (3) 

store or waste rain water; (4) produce its own 

food or produce no food; (5) create or destroy 

rich soil; (6) use solar energy or waste it; 

(7) create or destroy silence; (8) consume its 

own wastes or dump them; (9) maintain itself 

or need repair and cleaning; (10) match or 

disregard nature's pace; (11) provide or destroy 

wildlife habitat; (12) provide human habitat or 

destory it; (13) moderate or intensify climate 

and weather; (14) beautify or destroy beauty? 
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