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INTRODUCTION 



Introduction 

Sometime before the end of the last Ice Age that 

covered most of North America with glaciers, there 

began a series of migrations out of Siberia that 

were to continue for thousands of years. Small 

bands of Stone Age hunters wandered across the 

land bridge which spanned the Bering Strait and 

moved from Asia into the Western Hemisphere with

out realizing they had "discovered" a new continent. 

These people were not all alike but differed in 

physical apperance, customs and language. The 

trait they did share was an ability to adapt them

selves to new environment&. 

Following ice-free valleys in pursuit of 

game, they drifted southward. So slowly did these 

movements take place that probably no single gen

eration was conscious of the migration. Under 

favorable conditions bands increased in size to 

tribes; some might settle in areas that suited 

them while others would continue to wander. This 

process was repeated over and over again until 

every region, from the Arctic to the southernmost 

tip of South America, was inhabited, 

By the time of its second discovery in 1492, 

the Western Hemisphere was already well-populated 

with diverse cultures ranging from the most rudi

mentary hunting and gathering economies to the 



highly developed civilizations of Mexico and South 

America. 

Early Man in the Southwest 

The story of man in the Southwest begins about 

25,000 years ago with the appearance of small bands 

of nomads who hunted with spears the mammoth, camel, 

bison, and ground sloth. Evidence of their passing 

is found only in the stone implements they made 

and left in their caves and campsites, often imbedded 

in the skeletal remains of the animals they killed. 

With the retreat of the glaciers the climate 

slowly changed. The once lush land which supported 

the herds of animals these people hunted became 

progressively drier. Lakes and swamps disappeared 

and streams ran intermittently. Once plentiful 

game diminished, and man was forced to alter his 

way of life to meet these changes in his environment. 

He began to supplement his diet of meat by gathering 

seeds and edible plants. As plant foods became 

increasingly important in his diet, man developed 

the rudiments of agriculture. 

Agriculture does not allow a nomadic exis

tence, so man built semi-permanent dwellings near 

his fiels. Villages soon followed and with them 

came all of the complexities of social and religious 

life that occur when men live together in communities. 
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Not all groups developed at the same pace 

but contact between them increased and new ideas 

were exchanged, Basketry and weaving were highly 

developed and widespread. Pottery, a craft usually 

associated with sedentary, agricultural people, 

was either invented independently or introduced 

from Mexico around the beginning of the Christian 

era; by 600 A.D. it was known throughout the South

west. 

Movements of people still occurred, however, 

as local populations were subjected to drouths, 

erosion af farmlands, internal conflicts, or merely 

the human urge to move to ' a new area. 

Cultivation of the Sacred Triad••mai~e, squa$h, 

and beans--now provided a stable food supply and 

populations and villages increased in size and 

number. Social organization, ceremonialism, archi

tecture, and crafts became more complex. Trade 

with the civilizations of Mexico grew and further 

enriched the life of these people. By 1000 A.D. 

these village dwellers, or pueblo Indians, had 

reached a "golden age". 

Shortly after this the ancestors of the Atha

bascan-speaking Navajo and Apache entered the Pueblo 

domain. Their constant raiding forced the pueblo 

farmers to fortify their towns or to abandon them 

entirely. By 1250 A.D. many of the great pueblos 
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were deserted and the people sought refuge in the 

Rio Grande valley and the vicinity of Acoma and 

Zuni. 

A prolonged drouth in the late 1200's added 

to the pueblo people's problems and resulted in 

more forced migrations. When the Spaniards arrived 

on the scene most of the pueblo population was 

concentrated at Hopi, Zuni, Acoma, and in the Rio 

Grande valley. 

At about this same time (1200 A.D.) the Piman-

speaking tribes, who are probably the descendants 

of the earlier Hohokam people 9 occupied southern 

Arizona, and Yuman-speaking groups moved eastward 

from California into Arizona and settled along 

the Colorado River. 

By the late 1600's most of these tribes were 

occupying the same areas they do today with the 

Navajo and Apache people moving into the intervening 

areas. 

Suggested Reading 
McGowan, Kenneth and Joseph Hester Jr. Early Man in 
the~ World. Doubleday & Co. Garden City, N.Y. 
1962. 

Wormington, H.M. Ancient ~ in North America. Colo
rado Museum of Natural History, Popular Series No. 
4. Denver, 1957. 

Wormington, H.M.-Prehistoric Indians of the Southwest. 
Colorado Museum of Natural History,-popular Series, 
No. 7.Denver, 1947. 
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European Contact 

The search for Cibola, a mythical province containing 

seven cities of silver and gold, brought the Spanish 

conquistadores to the Southwest. A series of explo

rations, begun in 1539 by Fray Marcos de Niza, 

failed to locate anything more spectacular than 

villages of mud and stone inhabited by people rich 

in ceremonialism but poor in material possessions. 

Formal colonization of New Mexico was begun 

in 1598 under the leadership of Don Juan de Onate. 

The pueblo Indians were required to swear obedience 

to the King of Spain and the Catholic church. The 

Indians were not ousted from their lands as the 

Spaniards preferred to have them remain to be exploited 

by civil and church authorities. Tribute was demanded 

in the form of forced labor, food, crops, buckskin, 

and textiles. In return each pueblo received a 

Spanish name, religious instruction, and promise 

of military protection from marauding tribes. Of 

far greater importance to the Indians was the acqui

sition of iron tools, fruit trees, new domestic 

plants, cattle, horses, and sheep. 

The Spaniards also imposed the Law of the 

Indies which decreed that each village elect a 

governor, lieutenant govenor, and other officials 

to handle secular affairs. The Indians obligingly 

added this new political system to their theocratic 
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Form of government and the cacique or priest-chief 

continued to function as the real head of the villageo 

Life under Spanish authority became increas-

6 

ingly oppressive;taxation, forced labor, and suppression 

of native religion resulted in the Pueblo Revolt of 

1680. The tribes united in an unprecedented effort 

to drive out the invaders. The uprising was a success; 

the Spaniards retreated to El Paso and for the 

next twelve years the Indians once again ruled 

their villages. In 1693 Diego de Vargas reconquered 

the Indians and re-established Spanish authority 

in New Mexico. 

Under Spanish rule the number of pueblos in 

the Rio Grande valley decreased from sixty-six in 

1540 to nineteen in 1700. The native population 

was reduced by one-half. 

The War of Independence transferred juris

diction of New Mexico from Spain to Mexico in 1821. 

Mexico, unlike Spain, bestowed full rights of 

citizenship upon the Indians. 

The Treaty of Guadalupe Hidalgo in 1848 marked 

the end of the war between the United States and 

Mexico, and New Mexico became a territory of the 

u.s. Much Indian land was lost to the new flood 

of settlers. 

In 1849 jurisdiction over Indians was transferred 

from the War Department to the Bureau of Indian 



.. . 

· Sft'airs -Urlder ·:the . Department · of the Interior where 
' . : !_, • - :· ' . I,:. ·., ~.' •. : - :- -, • ' ·, , I - " 

. ;>··.f't remains:_-today • . -

. ·De:·spite considel:.ble. ,-dissat.isfaction with 

·sureau· of. lndian. Affair_s--whose policies must 

necessaz:oily change to re-flect the philosophies 

(tf-·. anyl of the political party in power--no Indian 

tf!lle· in- 'the tl.~. ha~ yet asked to be placed under 

thf:# -jurisdiction of ~ state government. 

Sugg•s.ted .Reading 
- ij-.ekett ,. Charles· W. Reyolt . .2l, the Pueblo lndi•s · of 

1!m! Mexico, u. of N.M. Press,1942. 
Kup}..er,, George_. The Re.lig~qus Architecture .Q1 New 

Mexico • Taylor Museum. ·· Colorado Springs, 1940. 
S~ic~r_ • · · !ctw.r_d _ H. Cycle { .2.._ f Congue s t , U • o.f Arizona 

Press. Tucson,1962. ·-. a comprehensive study of 
~outhernwestern Indians from the time .of Spanish 
cQ~tact ·t:o the present day)._ 

· .·.Twitchell, Ralph E • .'!b!, Jteading F4cts .21 New Mexican 
. H~_story. __ 2 Vol. Horn. and Wallace, Pub. Albuquerque, 

·. . 1 63. 
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INDIAN CULTURES 



Pueblo art~ Navajo Indians are the two major 

groups found · in the immediate · and ' surrounding areas 

Of' '-InY project. Both groups comprise the major ' 

percentage of the Indiari population throughout 

the Southwest, -and for this and other reasons, 

will play major roles in determining the subject 

matter of the :Research Center. 

Pueblo Indians 

Pueblo Indian life is based on the fundamental 

religious conviction that man must live in harmony 

with the natural world around him. So strong is 

this belief that it is not possible to sepcrate 

religio~ from the everyday life of the pueblos. 

The d.•nces and ceremonies that are performed through

out the year are enactments of this philosophy. 

Societies, headed by priests, within each pueblo 

are responsible for maintaining harmony with the 

supernatural world. Properly conducted ceremonies 

will control the weather, effect cures, bring rain, 

mature crops, and insure success in hunting. 

Harmony within the pueblo must also be maintained; 

family, clan, and society relationships require 

specific behavior of the individual, and children 

are reared to accept these responsibilities. In 

such a tightly-knit society it is not surprising 

to find that the welfare of the group ranks before 

that of the individual. 



·Each Tew''~'sp:eaKing :pueblo' is divided into two 

grbups ·or moieties known as the· W·int'er People and 

Stumrier P'eopl'e · or the : Squash and Turquoise. Each 

mo·fety• ' ·under' :·ttie ieade'rship of a cacique, has 

its . oWr\ k'iva or ceremonial eliambers and directs 

tlie cerimoni~l life· of the village for half of the 

year· ~ · Ker:~-sarr•speaking ·pueblos have only one cacique 

who is 'r~s·po:h~d.ble ~ : f9f the spiritual well-being 

of the .entire pueblo. Ordinarily it 'is he who 

selects' ''the officers to handle set:ular affairs~ 

!'ach .. p~ebl6 i ·s :.politically ·autonomous. 

· -.. At though · the Catho_lic · Church has claimed converts 

among · th~ R-£o Grande pueb-llos for over 300 years 

and inost ··'of the : Indians 'make ··use of · some services 

provided ' by the chtircb.(baptf.sm, confirmation, marriage, 

burial) th~ importance of native religion has not 

diminished. : The two religious systems are separate 

and the Indians.find .nothirtg; inconsistent in making 

use of both. · 

ln recent years there has been a revival in 

tb.e native religion; ' old ceremonies have been revived 

arid ·the young people have shown ' increased interest 

in participating in·· the ceremonial life of the 

pueblo. · ·· .. 

· ---Pr6blems ·which face the pueblos are serious 

arid .nUtnerous. Increased intermarriage with non

Indians tertds toweaken pueblo authority. Popula

tion · increases render ··present land resources inade-
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quate. - OUtmoded and ine·quitable systems of land 

inheritance have fractionalized holdings until 

they have become imJ:>:J:actt~ai to farm. Agriculture, 

once the economic~\ foundati.on of of 'pueblo life, has 

b~come l~s~ an4 - le.ss import~nt. . Unemployment arid 
._ ·, ' ! .' ;; .. ' ' ., . . , 

underemployment are conditions that affect ail age 

srt>u~s~ but : p~tictilariy the young people. 

•; : ;_o-::' th~ - ancierit system of '-choosing only old men 

t6 ~~rve as - ' offi~~r~ ~-rid council ·m~mbers alienates 

the yO'\lng:· edu~tlted people and deprives the pueblo 

of r their? 'knowl~dge_ in working with the steadily 

entroachi:n~ · nbn-lndian · worldo , Internal frictions, 

factidnali~~m, ··-· and alcoholism, -all symptoms of a 

nati·~ · eulture in-the process of social change 

under pressure, ' weaken tribS.i solidarity. 

A str8'rtg love for the tribal lands, a conunon 

language, and a deep attachment to the religious 

life .of ' the village seem to hold the pueblo people 

together in the face of these difficulties. 

Life tit the pueblos 'is neither ideal nor idyllic, 

but: it obviously holds a greater attraction and 

greater satisfaction for these people than an exis

tence in the mainstream of American life. 

· These lndialt: tribes have not only survived four 

hundred years of occupation by alien cultures but 

have managed to ··-retaln more of their native life 

than they have lost. It is probably not overly 

optimistic to believe that they can continue in the 
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same manner. 

Navajo Indians 

The common ancestors of the Nav~jos and Apaches 

reached the Southwest shortly after 1000 A.D. as 

small nomadic bands of hunters and gatherers. 

Linguistically they were related to the Athabascan-

speaking tribes of northwestern Canada. The way 

of life of ea.ch ;_ band was modified by its contact 

with other tribes. The Navajo were particularly 

influenced by the Pueblo Indians; weaving, agricul-

ture, sandpainting, ceremonial rituals, and matri

lineal clan were some of the new traits they acquired. 

As agricult.ure grew in economic importance the 

Navajo became less nomadic and began to settle in 

small communities near their fields. 

A Spanish reference to "Apache de Navajo 11 as a 

semi-sedentary agricultural people appears in 1626. 

It is the first mention of the Navajo which distin

guished them from the Apaches. Contact with the 

Spanish had far-reaching effects on both the Navajo 

and the Spaniards, With the acqusition of sheep 

and goats the Indians began to lead a life which 

was more pastoral than agricultural. The use of the 
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horse allowed them to increase their raiding activities, 

much to the sorrow of Indian and Spanish communities 

of the Rio Grande valley. The Navajos considered 

their forays not as war but rather as an economic 



pursuit that yielded livestock, food, booty, women, 

and slaves. (The great use of Indian slaves by the 

Spanish probably stimulated this activity). , For 

this reason the Navajos were never interested in 

driving the 'Spaniards out of the Southwest as the 

pueblo tribes were. 

In 1745 . the Franciscans made an attempt to estab

lish missions among the Navajo of the MOunt Taylor 

region. After two years the Indians rejected the 

new religion but remained friendly to the Spanish. 

Because of this peaceful coexistence the Navajo 

of Canyoncito and Puertocito are still known by their 

fellow tribesmen as "the people who are enemies". 

When the Americans assumed jurisdiction of 

New Mexico in 1846 they sought to control the 

Navajo by establishing military posts in their 

country. Without understanding the political makeup 

of the tribe the U.S. military signed peace treaties 
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with several "chiefs". Actually the "chiefs" were merely 

headmen whose authority did not extend beyond their 

own small bands. Naturally, raiding by other bands 

continued since they had not taken part in negotiations. 

By 1863 Navajo depredations became so serious 

that a military force under Colonel Kit Carson was 

dispatched to subdue the tribe. Carson accomplished 

th~s objective not through military engagements, 

but by wiping out the economic basis of Navajo life. 



Livestock was slaughtered and crops, fruit :· trees, 

and hogans were completely destroyed. 

By .Marc:h ·of 1864, 2,400 Navajos had been rounded 

up .fo begin : the 300 mile journey to their place 

of confinement at Fort Sumner ·on the · Peco~ River in 

southeastern New Mexico. Eventually some 8,000 

men, women and children made "Th.e .Long Walk" to 

captivity. An estimated 1,800 avoided capture by 

hiding out in the more inaccessible areas of their 

country. 

Conditions at the Bosque Redondo reservation 

were miserable, and more than 2,000 Navajos died 

from disease before the government decided the 

relocation plan was a failure. ln 1868 the Navajos 

were allowed to return to their homeland. This 

move ·was prompted not so much by hwnane motives as 

economy; it would be cheaper to help the Navajo 

become self-supporting than to keep them in con

finement. But their troubles were not over; the 

white man had not yet lost his taste for Indian 

land, and clashes occurred over territorial disputes. 

The schools promised in the treaty of 1868 were 

run like reformatories and did much to maintain a 

hostile attitude toward whites. 

Despite these problems the Navajos did make 

a comeback and became self-sufficient. Sheep and 

cattle were now the basis of Navajo economy; a 

lively trade was maintained in wool and hides; 
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NavajQ rugs amd silver work found a ready market. 

The Navajos prospered and increased in numbers. 

From an estimated 12,000 in 1868, they grew to 

35,000 in l930. 

By . the 1930-'s the basis of Navajo life--sheep 
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--had increased to the point where the land was serious-

ly overgrazed and erosion became a major problem. 

Only .one so~ution was possi:lhie--drastic stock reduction-

another critical blow to Navajo life. 

Despite its sizr (roughly the area of West 

Virginia) the reservation has limited resources 

and much of the land is absolutely worthless except 

as scenery. Thousands of Navajos leave the reservation 

to seek employment; many find seasonal jobs as 

migrant agricultural workers. Craft work, while 

it provides income for individuals, is of minor 

importance in the over-all economy. 

Considerable tribal income is derived from gas 

and oil leases and timber sales. Much of this 

income is being invested in tribal enterprises 

which will provide jobs for Indians on the reservation. 

Serious problems still face the tribe but for 

the Navajos adversity has long been a constant 

condition. 

Suggested Reading 
Aberle, S.D. The Pueblo Indians of New Mexicoa Their 

Land and Civil Organization. American Anthropologi
cal Assn. Memoir No. 70. 1948. 



Dyk, WalteJ; (recorClpr). Son .2.( Old Man Hat, A Navajo 
Autobiography. Harcourt, . Brace 1938. 

Kluckhohn, .Clyde and Dorothea c. · Leighton. ~ 
Nayajo. Harvard u. Press, Cambridge, 1946. 

Link, Martin A. Navajoa 6 6entury .91 Progress, 
1868-1968. Navajo Tribe, Window Rock, 1968. 

Parsons, JUsie c. Pueblo Indian Religia,n. 2 Vol. 
'} , Ui 615. i6h~cago fress. Chicago,l939. 
Roediger, Virginia .M. Ceremonial Costumes ,2! ~ 

Pueblo Indians. u. of California Press. 
Berkely, 1941. 
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Smith, Anne M. New Mexico Indians. Mus. of New Mexico 
Research Records No.1. Santa Fe, 1966. (an excel
lent sunnnary of economic and ·social problems of 
New Mexico's tribes). 

Stubbs·, Stanley A. Bird' s-Eye View sri. the Pueblos. 
u. of Okla. Press. Norman, 1950. 

Underhill, Ruth. Here~~ Navai:ol u.s. Indian Ser
.:-:>:~::--vicea Indian Life and Customs, No. 8, Lawrene9, Kan

sas, 1953. 

The following is a list of Indian tribes that 

will comprise the subject matter of the Research 

Center a 

Hopi 
Chemehuevi 
Paiute 
Apache 
Jicarilla 
Mescalero 
Papago 
Yaqui 
Pima 

Cocapa 
Mohave 
Maricopa 
Yuma 
Hualapai 
Yavapai 
Havasupai 
Ute 



AMERICAN INDIANS TODAY 



The American Indian has never truly suscribed to 

the Common American Middle Class Dream, largely 

because of the fundamental differences existing 

between his life-goals and those of society at 

large. The Indian value system always has been 

centered on the idea that man should seek to blend 

his existence into the comparatively passive rhythms 

of nature, as opposed to the dominant society's 

quest for control of nature through scientific 

manipulation of its elements. This schism, alone, 

has been a formidable barrier to the establishment 

of a constructive interrelationship between the 

protagonists. 

Another factor with important bearing on the 

Indian's negative reaction to some of the general 

goals set forth for him has been his original indige

nous relationship to the land of America, his position 

and attitudes in this respect being drastically 

different from those of the immigrant groups by whom 

he was eventually surrounded. Psychologically, the 

American Indian generally has remained aloof from 

the melting pot concept upon which this country 

was structured. 

The language barrier must be placed high on the 

list of circumstances which have worked to the 

detriment of both the Indian and the Government. 

The grammar and semantics of Indian languages differ 

so widely from English that they impede communication 

and are a major deterrent to suc.cessful education 



for the Indian child who, on entering school, has 

to contend with the requirements of a curriculum 

based in English which, to him, is a strange and 

uncomfortable foreign language. The child has 

difficulty learning under these conditions, not 

because he is Unintelligent but, rather, because 

the educational offering has not been structured 

to his special needs. 

The heterogeneous makeup of the Indian population 

has been the source of mayn frustrations for Indian 

and Anglo, alike. According to the u.s. Bureau 

of the Census the Indian population in 1960 numbered 

552,000 and according to the Bureau of Indian Affairs 

this number sorts itself into 263 separate Indian 

tribes, bands, villages, pueblos and groups. The 

job of creating and administering programs of health, 

education, and welfare for such diverse groups as 

these, with language barriers and culturally unique 

concepts of life, can hardly be viewed as an easy 

one. And, unfortunately, some early efforts of the 

Government to bridge the many gaps proceeded erro

neously, base~ on the premise that the Indian, if 

given the opportunity, would relinquish his" Indianness" 

sooner or later and fit himself into the overall plan 

of American life. History points sadly to the flaws 

in this assumption. 
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For the past century the Indian has clung tena

ciously to his way of life and has managed to quietly 

reject any event that seemed to threaten it. Overtures 



made in his behalf which did not fit his sense of 

need were frequently received with submerged hostility, 

often manifested by the kind of deadly passivity 

that kills any cooperative program far more effective-

ly than open warfare. This kind of a situation 

amounts to an impasse; with the Indians on one hand 

being labeled:unresponsive; and the Government on 

the other hand being labeleda inept; and with neither 

side achieving constructive goals. 

Social and technological changes, and the rapidity 

with which they have occurred, have made the old 

Indian way of life increasingly less viable. The 

Indian finds himself pressured on many fronts, 

particularly economically, to fall in line and cope 

with the changes, but in most cases and for most 

obvious reasons he is ill equipped to do it. The 

following statistics quoted from former President 

Lyndon B. Johnson's Address To Congress, March 6, 

1968, shed some light on present conditions: 

";.;.fifty percent of Indian families 
have cash incomes below $2,000 a year; 
75 percent have incomes below $3,000." 
"-Nearly 60 percent have less than an 
eighth grade education." 
"The American Indian, once proud and 
free is torn now between whi.te and 
tribal values; between the politics 
and language of the white man and his 
own historic culture. His problems, 
sharpened by years of defeat and exploita
tion neglect and inadequate effort, will 
take many years to overcome." 

This official awareness is encouraging and one can 

feel hope in the fact that many plans are being 
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initiated to overcome the problems. Experimental 

kindergarten workshops are now being conducted 

where the pupil's Native language -is ·used as a 

preliminary to the introduction of English; new 

opportunities in adult education have been provided 

in many areas; stepped-up programs in vocational 

training and bringing industry to the reservations 

are two of the Government's major efforts toward 

alleviating the unemployment problem; and the Indian 

population, for its part, has an awakened attitude 

toward matters of self-determination. 

The development of a center for the study of 

Indian cultures would certainly be another helpful 

step in improving and understanding these problems. 

Suggested Readings 
Bunzell, Ruth. The Pueblo Potter: A Study in Creative 

Imagination. New York: Columbia University 
Contributions to Anthropology, 1929. pp. 55-78. 

Reichard, Gladys. Navajo Shepherd and Weaver. 
New York: J.J. Augustine, 1956. pp. 220-222. 

Smith, Anne M, New Mexico Indians. Museum of New 
Mexico Research Records No. 1 Santa Fe, 1966 

Congressional Record. Vol.109, No 204, Dec, 12, 1963. 
PP• 23167-23171. 
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What is an Indian? 

There is no general legislative or judicial 

definition of u:an Indian" that can be used to identi

fy a person as . an Indian. For Census purposes, an 

Indian has been identified on a self-declaration 

basis. If an individual did not d~clar~ : his race, 

the enumerator has counted him as an Indian if he 

appeared to be ·a full-blooded American Indian or--

if of mixed Indian and white blood--was enrolled 

on an Indian tribal or agency roll or was regarded 

as an Indian in the community in which he lived. 

To be designated as an Indian eligible for basic 

Bureau of Indial Affairs services, an individual 

must live on or near a reservation or on or near 

trust or restricted land under the jurisdiction of 

the Bureau, be a member of a tribe, band, or group 

of Indians recognized by the Federal Government, 

and, for some purposes, be of one-fourth or more 

Indian descent. By legislative and administrative 

action, the Aleuts and Eskimos of Alaska are eligible 

for programs of the Bureau of Indian Affairs. 

How many Indians are there in the United States? 

In 1960, the U.S. Bureau of the Census reported 

52,000 American Indians, including 2B,OOO Aleuts 

and Eskimos. Aleuts and Eskimos are included in the 

Indian population since the Federal Government has 
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responsibilities to them similar to Indians on 

trust lands. 

Of the total Indians, Aleuts, and Eskimos, 

slightly more than 300,000 of them live on trust 

lands for which the Secretary of the Interior is 

trustee. 

Is the number of Indians increasing or decreasing? 

At the time Columbus discovered America, the 

number of Indians in the United States was estimated 

to be 840,000. In the latter part of the 19th 

century the estimated Indian population was approx

imately 243,000. Since then, the number has increased 

rapidly. Today Indian birth rates are about double 

those of the United States as a whole. 

How many Indian tribes are there? 

"Tribe" among the North American Indians orinal

ly meant a body of persons bound together by blood 

ties who were socially, politically, and religiously 

organized who live together, occupying a definite 

territory, and spoke a common language or dialect. 

With the placing of Indians on reservations, 

the word "tribe" developed a number of different 

meanings. Today it can be a distinct group within 

an Indian village or community, the entire community, 

a large number of communities, several different 

groups or villages speaking different languages 
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but sharing a common government, or a widely scattered 

number of villages with a common language but no 

common government. 

The Bureau of Indian Affairs counts 263 Indian 

tribes, bands, villages, pueblos, and groups. -· ··· 

How many Indian languages are there? 

In 1492, there were about 300 different languages 

spoken by Indians in what is now the United States. 

Generally, the speakers of one such language could 

not understand the others. Only about 50 to 100 

Indian languages exist today. 

Do Indian tribes have their own government? 

Most do. The governing body of the tribe is 

generally referred to as the tribal council and is 

made up of councilmen elected by vote of the adult 

members of the tribe and presided over by the tribal 

chairman. The tribal council elected in this way 

has authority to speak and act for the tribe and to 

represent it in negotiations with Federal, State, 

and local governments. 

Tribal governments, in general, define conditions 

of tribal membership, regulate domestic relations 

of members, prescribe rules of inheritance for 

property not in trust status, levy taxes, regulate 

property under tribal jurisdiction, control conduct 
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of members by municipal legislation, and administer 

justice. 

Many tribes are organized under the Indian 

Reorganization Act of 1934. The Oklahoma Welfare 

Ac·t of 1936 provides for the organization of Indian 

tribes within the State of Oklahoma. Some tribes 

do not operate under these two acts but are organized 

under documents approved by. the Secretary of the 

Interior. 

How many Indian reservations are there? 

In 1968, there were 282 Indian reservations 

under Federal jurisdiction plus 38 other locations 

involving scattered pieces of land maintained in 

Federal trusteeship for Indians, Aleuts, and Eskimos. 

In addition there are more than 100 Government-

owned land areas used by Indians, Aleuts, and Eskimos 

in Alaska. 

While many Indian areas (such as the pueblos 
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of New Mexico, the colonies of Nevada, and the rancherias 

of California) are not ordinarily referred to as 

"reservations," for all practical purposes that is 

what they are and they are included in the count of 

reservations. 

Indian reservations range in size from tiny 

settlements in California of only a few acres to the 

Navajo Reservation of about 14 million acres in Arizonag 



New Mexico, and Utah, which is as large as several 

States combined. Other than the Navajo, there are 

only 10 reservations with more than a million acres. 

Four are in Arizona, two each in Washington and 

South Dakota, and one each in Wyoming and Montana. 

How much money do Indians receive from their lands? 

The total value from agricultural production 

on Indian reservations in 1967 was approximately 

$186 million. This includes crop production, live

stock production, and direct use of fish and wild-

life by Indians. 

Gross production provided $64.2 million to 

Indian operators. Eighteen million dollars was 

received by the Indians from rents and permits. 

In addition, income from mineral rentals bonuses, 

royalties, and other sources produced $38.1 million 

during fiscal year 1968. Principal minerals produced 

on Indian lands are oil, gas, uranium, sand, gravel, 

phosphate, limestone, coal, copper, lead, zinc, and 

gypsum. 

Approximately 952 million board feet of timber 

were cut during fiscal year 1968 from Indian lands. 

The sale of timber produced $21.1 million to Indians 

during that period. Tribal sawmills processed 150 

million board feet during calendar "year 1968. In 

addition to these direct uses of timber, it is 
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estimated that about 100 million board feet were cut 

by Indians for free use, fuel, houselogs, posts, and 

poles, The value of free use timber was estimated at 

$311,000. 

Commercial, industrial, and recreational land 

uses by private developers on a lease basis produced 

$3.7 million in revenues during fiscal year 1968. 

Indian tribes and cooperating developers use the 

reservation resources and the people to produce 

revenue through wages and the sale of products. 

For example, recreation use permits gave $2.5 million 

to tribes in calendar year 1967. More emphasis 

is being placed on the non-agricultural aspects of 

the many reservation economies as they seem to have 

the greatest potential for increase employment, 

optimum use of natural resources, and seasonally 

balanced income and employment. 

How do most Indians earn a living? 

In just about as many different ways as the non

Indian. This is particularly true of Indians living 

away from reservations, who are found to be engaged 

in practically the full range of trades, professions, 

and occupations. 

At one time, Indians living on reservations 

tended to depend on "resources work"--use of tribal 
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and individual lands for farming, stockraising, or 

timber production. Some supplemented their income 

by occasional wage work on nearby farms and ranches, 

either seasonal or year-round, or in neighboring 

towns. 

Today an important program of the Bureau of 

Indian Affairs is an accelerated attempt to establish 

industrial plants and commercial enterprises on the 

reservation. Over 100 industries have been located 

on Indian reservations. 

What part do arts and crafts play in the Indian 

economy? 

Over ·5,500 Indian, Eskimo, and Aleut craftsmen 

earn part or all of their annual incomes from pro

duction and sale of a wide variety of unique craft 

products. The number of persons involved may vary 

from several individuals in some areas to entire 

villages which are sustained by production and sale 

of pottery, silverwork, carving, or numerous other 

crafts. 

In addition, over 500 individuals are self

employed professional painters, sculptors, or print

makers who make an important contribution to the 

contemporary American culture. 

In the southwestern United States, sales of 

Indian art and crafts products (more than an estimated 

$7 million annually) represent a substantial economic 
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factor for thousands of Indian artisans. 

In authorizing the establishment of the Indian 

Arts and Crafts Board within the u.s. Department 

of the Interior in 1935, Congress gave official 

recognition to Indian culture, and instructed the 

Board to encourage Indians to turn certain aspects 

of their culture to commercial advantage. A fine, 

imprisonment, or both, may be imposed on merchants 

who misrepresent imitation Indian art and craft · 

products as being authentic Indian crafts. 

What types of schools do Indian children attend? 

Indian children attend public, private, mission, 

and Federal . boarding or day schools. According to 

the annual school census of the Bureau of Indian 

Affairs, 58 percent of all Indian children of school 

age attended public schools in fiscalyear 1968, 31 

percent attended Federal schools, and 5 percent 

were in mission and other private schools. The 

remainder are unaccounted foro In addition. at 

least 25,000 Indian children living in States not 

included in the above census attended public schools, 

so that overall about two-thirds of the Indian 

children were in public schools in fiscal year 1968. 

Must Indian children attend school? 

Generally speaking, Indian children are subject 

to compulsory school attendance laws. Those who live 
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in public school districts outside Indian reservations 

are subject to State school attendance laws on the 

same basis as their non-Indian neighbors. School 

attendance laws are also enforced on Indian reservations 

by either tribal law enforcement officers of State 

officials. Before State officials may enforce 

attendance laws on Indian reservations tribal govern-

mental bodies must request or approve enforcement 

by means of a formal tribal resolution. 

Suggested Readings 
Cain, H, Thomas. Pima Indian Basketry. Phoenix: 

Hear_d Museum of Anthropology, /12, 1962. pp, 3-35. 
Fontana·, Robinson, Cormack, & Leavitt, Jr. Papago 

Indian Pottery. Seattle: The University of 
Washington Press, 1962, pp. 77-89, 

Hackett, Charles W. Revolt of the Pueblo Indians of 
New Mexico, University of New Mexico Press, 1942, 

Hunt, W, Ben, Indian Silversmithing. Milwaukee: 
Bruce Publishing Co •• 1960. pp.23-40. 

Mills, George. Navajo Art and Culture. Colorado Springs: 
Taylor Museum, 1959. pp.188-195, 
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Future 

Two approaches are currently in vogue when discussing 

the future of the Southwestern Indian; the first 

flatly predicts the imminent disappearance of native 

cultures into the mainstream of American life. The 

second is more vague and therefore more popular; it 

speaks gently of the acculturative process, suggesting 

a thoughtful blending of "the best of the old with 

the best of the new"- a sort of golden cultural sunset 

in which the Indian may remain quaint in his crafts, 

colorful in his religion and wise in his philosophy, 

but still reasonable enough in his relations with 

us (the superior culture) to see things our way. 

Change is inevitable, but "who" will change and for 

what ''purpose"? As a nation we are strictly 

ethnocentric - eager to teach but reluctant to learn. 

We have a disturbing habit of regarding all other 

peoples as merely undeveloped Americans. We assume 

they "must" be dissatisfied with their way of life 

and anxious to live and think as we do. 

One thing is certain- the story of the American Indian 

is not yet finished, but "how" it will end or if it 

"will" end remains to be seen. There is still time, 

perhaps, to begin to think of our remaining Indian 

communities as valuable cultural resources rather 

than simply as perplexing social problems. 



WHY A RESEARCH CENTER? 



From the time when the ruins of the prehistoric 

dwellings of the Southwest were first observed, until 

about 1880, there was a period of exploration and 

the more obvious places of archaeological interest 

were described and superficially investigated. From 

then, until approximately 1910, much sound work was 

done but there was an unfortunate tendency toward 

digging up specimens for their own sake rather than 

for the information which they could reveal. In the 

last thirty-five years or so, however, the emphasis 

has come to be more on the acquiring of information 

and less on the collection of examples of material 

culture. This has led to the excavation of less 

physically spectacular ruins, increasing cooperation 

with workers in related fields of science, and more 

careful planning of attacks on specific problems. 

In a sense the development of archaeology in the 

Southwest may be compared with the putting together of 

a great jig-saw puzzle. First came the period of 

general examination of . the pieces, then a concentra

tion on the larger and more highly colored pieces, 

and finally a carefully planned approach to the 

puzzle as a whole with serious attempts to fill in 

specific blank areas. After all, archaeology as a 

science can justify its existence only as it serves 

to increase and deepen our knowledge of that strange, 

and to us most fascinating mammal - man. 



Archaeologists in the Southwest have been partic

ularly fortunate for a number of reasons. Perhaps most 

important is that climatic conditions have made 

possible the preservation of much material which in 

most climates would have disappeared in a relatively 

short time. Under sufficiently arid conditions the 

bacteria of decay cannot survive and the lack of 

humidity in the Southwest has insured the survival 

of much material which would normally be lost. 

Another thing for which archaeologists may be grate

ful is that pottery fragments are almost indestruc

tible. Furthermore, pottery is a most sensitive 

medium for reflecting change. Since it is fragile 

there isconstant breakage which leads to the frequent 

manufacture of new pieces and this accelerates the 

rate of technical change. Archaeologists have 

learned to recognize certain styles which are charac

teristic of specific areas and periods and it is 

remarkable how much information ancient vessels will 

reveal about the people who made them. 

An amazing amount of information can be derived 

from microscopic study of pottery. Trained investi

gators can examine thin sections under a microscope and 

identify the materials used in manufacture and 

often locate their sources. With this information 

it is then possible to determine whether pottery was 

locally made or imported. This tell us a great deal 
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about the cultural relationships of ancient people, 

for trade implies contact between people which will 

affect other phases of their culture. In prehistoric 

times, when people lacked rapid means of transportation 

and communication, human groups were naturally isolated 

as they can never be again, but even then cultural 

units were affected by the activities of the inhabi

tants of other regions. Accordingly, we cannot see 

the ancient life of the Southwest in true perspective 

if we do not know something of the inter-relations of 

the various cultures. 

One of the great boons to southwestern archaeology 

has been dendrochronology- a system which has made 

it possible to establish an absolute count of years 

through the pattern combinations of annual growth 

rings of trees. 

Important as dendrochronology is, it is far from 

being only outside science upon which archaeologists 

must depend. The records left by Spanish historians, . 

who found the Pueblo Indians in the 16th century 
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still untouched by European civilization and living 

essentially the same sort of life as their ancestors, 

have provided invaluable information. Also of great 

importance has been the work of ethnologists, scientists 

who analyze the culture of living primitive people. 

In the Southwest archaeologists are particularly 

fortunate, for in many cases descendents of the 



prehistoric people whom they study are still living 

in the same general area and under very similar 

circumstances. In spite of the outside influences 

to which they have been subjected there is still 

much to be learned from them. The knowledge of these 

people garnered by the historian and the ethnologist, 

added to that obtained by the archaeologist, gives us 

a far better picture of the life of prehistoric times. 

Although a study of material culture tells a great 

deal about a people, there is much of their social, 

political and religious life which it cannot reveal 

unless supplementary information is available ••• 

The object of my thesis is to design a center for 

the research and study of material culture, but with 

greater emphasis placed on the supplemental information 

just mentioned. 

Suggested Readings 
Smith, Anne M. New Mexico Indians. Museum of New 

Mexico Research Records No. 1 Santa Fe, 1966. 
Twitchell, Ralph E. The Leading Facts of New Mexican 

History. Vol. 1. Horn and Wallace, Albuquerque, 
1963. 

Wormington, H.M. Prehistoric Indians of the Southwest. 
Colorado Museum of Natural History, Popular Series 
No. 7. Denver, 1947. 
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SCOPE OF THE PROJECT 



·:--· Scope 

The final goal and main objective of this Research 

Center shall be that of providing all of the necessary 

adjuncts of a modern scientific and educational 

institution, while at the same time stressing the prime 

·purpose of the Center as a dedication to the Indian 

cultures of the Southwest. 

General 

The center shall include workshops, laboratories, 

storerooms, and research offices; a small museum or 

exhibition area; an auditorium seating 350 persons; 

a library with approximately 10,000 volumes; a printing 

and production area; a gift shop featuring Indian 

selling; and a seperate room or courtyard area large 

enough to provide for Indian dances, festivals, and 

other public performances. 

Specific · 

One of the main purposes of the Reaserch Center 

is to provide research facilities and offices for 

archaeologists, anthropologists, biologists, botanists, 

ethnologists, and other scientists who will be study-

ing the Indian cultures in their various methods. 

The center will serve as field headquarters for the 

scientists who need the accomodations and equipment to 

supplement their studies, Being located near the central 

point of the Southwest's major Indian activities, 

the center will serve as a hub for supplies, resea.rch 



data and general information for the scientists. 

While at the same time the material collected and 

compiled will strengthen the efficiency, credibility, 

and potential of the center. 

Two major fields of study will be the basis of 

the laboratories. The first including geology, 

archaeology, botany, biology, and related fields 

will be directed toward the study of the relationship 

of the Indians to their environment while the second 

will be directed to the study of the ancient and 

existing Indian cultures. Included in this group are 

anthropology, ethnology, sociology, and a special 

tape-sound laboratory. Each laboratory may be equipped 

with the necessary facilities for each specified study 

or to multiple use for related studies in various 

fields. 

The major equipment for the general laboratories 

will be washrooms, sand tables, work tables, cleaning 

racks, dating processes, chemical storage, vent fans 

and hoods, and recording instruments. 

The special tape-sound lab will be a new process 

to record and analyze the spoken languages of the 

various tribes of the Southwest. Some of the languages 

of these peoples has never been written nor recorded. 

Communication with various tribes is difficult without 

a better understanding of their language. It is an 

important contribution to mankind to have recorded 

the spoken languages of these ethnic groups should 
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they approach extinction. It must be acknowledged 

that only qualified scholars and technicians should 

attempt to undertake a study such as this, because 

the undertaking is one of extreme difficulty, and 

complete perfection is required. 

Accompanying the laboratories will be workshops 

and equipment storerooms. The storerooms will house 

various sizes of equipment. Large excavation equip

ment will be required for some research, while hand 

tools, light equipment, and smaller instruments will 

be needed for others. Workrooms for repairing and 

maintaining the equipment must supplement the store

rooms. Accessibility for service and egress must 

also be required. 

As a field headquarters for scientists, the 

Research Center must include personal office spaces 

(on a rental basis). From excavation reports and 

related projects numbering approximately 1000 per 

year, one can approach a number of office spaces 

needed for the Center. Along with figures from 

inquiries for rental offices at the Museum of New 

Mexico, I have arrived at twenty private office spacese 

The offices may not all be in use for the winter 

months, but some offices will be for special research 

and salvage programs. In the remaining nine months, 

however, the offices should be in use continually. 

The rental of the office spaces will include the use 

of the laboratories, storerooms, and equipment, with 
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with certain other accompanying priviledges. The 

use of the facilities should be an added benefit to 

any individual using the center in that he will be 
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in contact with other scientists with common interests. 

This interrelationship of similar goals and drives should 

proove to be an added incentive for study research. 

A small museum or exhibition area may be programed 

from the existing Museum of New Mexico which receives 

over 250,000 visitors annualy. From this and other 

related museums throughout the area, I have arrived 

at a .projected of 100,000 visitors per year, and from 

this a visitor-square footage ratio can determine 

approximately 20,000 square feet needed for adequate 

display or exhibition space. 

With the concept of a Research Center for the 

Indians, I would hope to have a living museum with 

live Indians depicting their heritage as will as their 

present environment. Displays shall include dioramas 

or three dimensional displays depicting the history 

of major tribes in the Southwest. There will not be 

any typical case display areas within the museum area, 

Case displays will be found in the open store room 

area that will be discussed later. 

Circulation within the museum area must be 

carefully planned to allow the most comfortable flow 

of fast glancing visitors as well as the cautiousj 

studious types, who wish to stand and look for long 



periods of time. The story or stories told within 

the museum area should be able to be conceived in 

a glance and yet they should be of such detail as to 

keep the interest of a person who may stand and look 

for a long period of time. The lobby area or entry 

area of the museum must be well planned, as it sets 

the mood of the area, and directs the visitors as to 

their course for viewing. Lighting of the museum 

area is a problem of great importance. Three types 

of lighting will be provided: room, display, and 

objects displays. From these three a choice of a 

combination of artifical and natural lighting must 
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be made. Different effects and feelings can be achieved 

with different combinations of these lighting choices, 

and each display will be delt with seperately, by a 

wide variety of facilities in the initial design of 

the museum area. 

To supplement the museum area, an open storage 

area shall be provided. The contents of this area 

will consist of all the remaining articles that are 

not used in the museum area. As a storeroom-display 

area, the same lighting requirements must be met as in 

the museum area. This area will include both quality 

and quantity of specimens. In most museums only the 

quality items are ever seen, and a visitor may not be 

nimpressed" with quality alone. It is a breathtaking 

experience to view the storage areas of most museums, 

because many exciting items are seemingly neglected, 

just because they are not in perfect condition or 
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because there is another example already on display 

in the museum, This storeroom need not be a storage 

bin type storeroom with rows and rows of untitled items, 

but: rather with careful planning, one may achieve 

an exhibition of cultural expression merely by 

orienting similar objects or dated objects, or 

contrasting objects. This storeroom may be added to 

daily or weekly, and should be a well kept effecient 

means of filing and recording as well as exhibiting. 

This concept will benefit the interested tourist, 

who wishes to take the time to explore the great 

expanse of treasures available to him. A scientist 

could readily investigate a project if "all" the articles 

of a certain type were easily accessable. Indians use 

the storage areas of nearby museums to find objects 

dated to their ancestors, and copy the designs 

found on the articles for their own needs, With an 

ever increasing number of specimens being brought in 

every day, future expansion must be of major import-

ance at the beginning of the initial design. 

Both the museum area and the storerooms must 

meet certain requirements for the assurance of the 

preservation of the valuable items enclosed. The 

structure will be given strict fireproofing require

ments. Hany areas should be able to be sealed off 

in case a :fire did start within one of the areas. 

The service systems should be designed to minimize 

the possibilty of explosion or fire, and when possible 

the services should not enter these areas, especially 



not as a main power source. The two areas must 

be controled environments, with semi-constant con

ditionsof temperature, humidity, ventilation, and 

filtration. There will be various conditions of 

temperature and humidity control throughout the two 

areas; which tends to suggest a double duct mechanical 

system, or another flexible system. Yhe demand 

of the system shall be continuous twenty four hour 

service, with back up units available at all times. 

The demand factors of all the systems must be designed 

for continuous use with a "peak" period of usage 

approximately 60 per cent of the time. The museum 

area shall also have an archives area of considerable 

size. This area must be completely fireproof and 

it must contain maximum security in all other areas. 

A service of the museum area will be a museum 

on wheels, which will take displays to various 

schools and other interest groups. The museum 

area should have a well planned loading dock with 

easy accessibility both for the museum on wheels, 

and other vehicles that may transport goods from 

museum to museum. 

A library with approximately 10,000 volumes 

will be a major part of the Research Center. It 

is clear that the scientist must have access to 

various research material, but tourists and visitors 

may also wish to research an article from time to 

time. 
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·-· ·:r:ttterested ··rnd'i.:ans may wish to -study or learn a 

~rt·t·en· langUEfge-r· or they ··may wish ·~· to ~research an · 

ans·ees·tor ~ ~ ·or cjtis:t r-ead '·a book at his particular 

level of education. It will be a major project for 

the Research 9enter to help the Indians with any 
~- - ~ :> .. ·... . . . . . _-•t .. ... 

language barriers, written or spoken or read in as 
.. ~" : ·. ~ ·: ~ 

many languages as possible. Books are published at 
' . 

present that translate an Indian language to another 
. . .:.~ ' . "' ' 

o~ to Engli~h. The library will supply as many books, 

magazines, booklets, separates, maps, and newspapers 

as possible to h~lp narrow the language barriers for 

those Indians who are interested enough to seek 

assis-tance • · · ' 

The library- area will '. also contain the files, micro 

fllm copies,: ·and -·other :records. · Both horizontal and 

vertical · files ·will be supplied. Fireproof cases must 

be used to s·tore a11 · ·records, and a seperate dupli-

cation of all the records will be placed in another 

portion of the center or maybe even in another complex 

to insure thatnone of the records will ever ·be lost. 

In as ·much asthe library will encourage reading 

etc.; the ·-center will also emphasize an interest in 

having the Indians 'Write their language in any form 

possible, but mostly in a creative process. With 

these, the Center will publish and distribute a 

variety of -research material for interested persons. 
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The printing and publishing will also apply to research 

material released by the -visiting scientists. 



V-arious cither "prcsjects ,· such ·as · maps, booklets, 

br$cliures,.. and separates will be printed and distrib-

uted ·,a:s the ~ needs demand~ 

A photography area is another essential ~equire-

ment for the Research Center, Photography and 

reproduction will be done every day to record 

specimens, reproduce rare books, survey sites, and 
J .. 
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record progress on .projects, A darkroom and all of its 

contents will be provided, Ample storage must be 

provided, and a constant temperature is necessary for the 

proper control of the reproduction chemicals, 

An ·auditorium s-eating 350 persons will be an active 

part ·of the Center. Interested vi.sitors and tourists 

will .be .given a fifteen minute· film :showing the purpose 

of the Center and orienting them as what there is to 

see and do ·whlle they are the.re. Symposiums may be 

scheduled to appear from time to time, The auditorium 

may also be used by civic· groups on request, allowing 

an· interws·avihg of civic pride with the accomplishments 

of the Research Center. , .. , 

The two remaining areas are provided mainly for 

the Indians themselves, These two areas are of a most 

important 'nature in that they will both draw the greatest 

percentage of the Indians to the Center for their first 

or second time, After a visit or two, the individual 

may wish to return on hi.s own, and soon become an 

active participant in the programo These two areas 



are the Indian oriented gift shop, and the "Great 

Kiva" area. 
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The gift shop will be an area for interested 

Indians to set out their goods, and sell them to the 

tourists who have · come to the Center. The shop area 

will also serve as a means of income for the financial 

pr·ogram. A portion of · the shop will be managed by the 

museum staff, and will serve as an exchange area for 

the pUrchasing or buying of various high quality items, 

of the pre·sent day tribes. · The shop will not allow the 

sell ·of items from the museum collection, but rather 

the shop may collect articles from the area Indians 

and will sell these articles for the Indians. The 

staff may well visit pueblos and reservations in search 

for articles to buy and they will sell the articles in 

the shop with the profits going to the Center. A 

greater function of the shop will be that of keeping 

a trained eye looking for any material that may be 

of importance to the Research Center. The shop 

may be considered by many people to be one of the 

museum exhibits where they go to look and learn as 

well as to yearn and to by, and at the same time to come 

in direct contact with the Indians themselves. An 

annual profit of approximately $25,000 may be expected 

from an active shop such as this. 

Maybe the most important part of the Research Center, 

or at least the most colorful and exciting part will 



be the area of the "Great Kiva" concept. This area 

will be a large performance area in the form of a 

traditional Great Kiva as recorded in a few volumes 
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of books and writings. The Great Kiva design is usually 

below ground level, and may enclose an area of over 

a thousand square feet by the use of stratigically 

placed columns and beams. The origional Great Kiva 

would haveonly one entry-a hole in the roof with a 

ladder descending to the floor some 18 to 20 feet below. 

For obvious reasons of public safety and cohvienience 

unpronounced entrances may be introduced in this design. 

Seating for non participants will be provided around 

the near circular perimeter of the area. From this 

vantage point a person may view the Indian dances, 

festivals and other public performances, as may have 

been witnessed many hundreds of years ago, The Indians 

will not perform sacred ritua~in the presents of any 

person who is not a member of their tribe, thus no 

accomodations for the same should be programed. The 

area then, need not be dictated by Indian cultural 

specifications, but may allow possible corrections or 

additions to the performing area. The Indians of the 

area practice diligently on their dances and other 

performances, and are readily available to participate 

for scheduled programs. Different tribes may be hired 

by the Center, while others may volenteer their services 

for the use of the area, while others may decline 

every offer made by the Center. The Great Kiva area 



will be an ideal place to display the art of Sand 

painting. This will again be a participation program 

designed for the desires of the Indians with an 

emphasis on observation by scientists, tourists, and 

other interested Indian peoples. The area as a whole 

will allow the best possible observation of living 

performances of a present day culture with a glimpse 
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and speculation toward the ancient cultures of centuries 

past. 

Additional spaces must be considered for adminis

tration offices and a boardroom, storage spaces must be 

avaiable for janitorial purposes, corridors, service 

areas to all workshops and laboratories, as well as 

for many of the remaining areas of the Research Center 

must be included. In addition to the twenty five rental 

offices, sixteen more offices must be available for the 

Administration,workers, and directors of the other areas. 

A breakdown of the Administration will follow. 

An effective communication system is needed to insure 

a well coordinated Research Center. An intercom system 

throughout the entire complex will serve as the audial 

communication, yet an effective system of reservations 

and checkouts must be established and carried out 

effectively. 

Parking facilities must be a well integrated part 

of the total design. Visitor parking should be designed 

for approximately 300 cars at a peak period. The parking 

should be carefully studied to allow for the most 
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exciting approach to the Center. Administrative 

and reserved parking should be provided for an additional 

sixty cars. Service drives and unloading spaces must 

appear with the needs of the facilities. 
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Site 

The site of the Research Center will be a 

Twenty-five acre tract presently owned by the School 

of American Research in Santa Fe, New Mexico. 

Santa Fe was chosen because it is located near 

the center of the Southwest's major Indian activities, 

and because Santa Fe is a major tourist city in the 

United States; the other major attractions through

out Santa Fe will bring visitors to the Research 

Center and in turn, the tourists attracted by the 

Research Center will bring visitors to the other 

attractions throughout Santa Fe. The comfortable 

summer climate makes the Santa Fe area an ideal 

center for field studies. Santa Fe has an average 

annual rainfall of 13.72 inches. The average daily 

summer temperature is 75 degress. The average 

relative humidity is 45 per cent with 76 per cent 

of possible sunshine, 280 days a year. Santa Fe 

is located at an elevation of ~990 feet above sea 

level, and has a population of 45,000. Santa Fe 

is full of civic pride and would certainly support 

a project of this nature. 

Three possible sites were chosen at the beginning 

of the project, but after evaluation of expansion, 

accessibility, and the projected improvements in 

city planning, the site was located in the south

e 'astern part of Santa Fe. Slides and a map of the 



site are included in this program, The 25 acre 

site is located on a major city street (Old Pecos Road) 

on one side and is bordered on another side by 

a major access road. The third side is owned by 

the Laboratory·of Anthropology, and the fourth 

side is the direction for future expansion. The 

site drops off rapidly on one side, but flattens 

out to a rolling wooded landscape for most of the 

remaining property. The site is located in close 

proximity with the National Park Service, The Inter

national Folk Art Museum, The Navajo Ceremonial 

Art Museum, and the Eabora,;ttor:y:• of Anthropologyo 

Santa Fe has a unique character; it is different 

from any other American city. The adobe buildings, 

the narrow streets, the charming irregular and infor

mal street and building arrangements, the outstand

ing public and church buildings, the historic build

ings and places with their centuries of tradition, 

all contribute to this unique character. The 

architecture, the so-called "Santa Fe Style", is 

the only indigenous architectural "style" in the 

United States; all others have been borrowed from 

foreign styles. 

The Santa Fe Style of Architecture 

The Santa Fe Style of Architecture had its 

origin in the Southwestern region more than a 

thousand years ago, It is called Santa Fe Style 

2 



as a courtesy, in recognition of the fact that 

in Santa Fe, this regional architecture has been 

fostered and cherished as nowhere else. 

The style is the result of three great influences. 

It began with the basic constructions of the Pueblo 

Indians before the time of Columbus; was adopted 

and modified by the conquering Spaniards in the late 

sixteenth century and again by the influx of the 

people of the United States in the nineteenth century 

to the present time. The style is therefore a page 

in history as vivid as hearing the Spanish language 

spoken in the Plaza or seeing the Pueblo Indians 

under the portal of the Palace of the Governors. 

When Onate founded Santa Fe three hundred and 

fifty years ago, he had at his ·disposal a local 

building tradition of i~emorial antiquity. The 

Pueblo Indians built their houses of just two basic 

materials• Stone or adobe for their walls and pine 

or spruce logs from the nearby forest to support 

their roofs. The floors were of earth. Their 

unit of construction was a small rectangular cell, 

easily spanned by round sectional logs or vigas, 

laid about two feet apart which supported a packed 

earth roof resting on a mat of saplings or reeds. 

When the walls were built of stone, they were laid 

crudely in adobe mortar, but sometimes, as at Pueblo 

Bonito, in beautiful, carefully fashioned patterns. 

In the region around Santa Fe, and in general along 
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the Rio Grande, adobe walls were the rule. The 

adobe was not fashioned into bricks, but was usually 

patted into place, course by course, and then the 

walls were plastered with adobe inside and out. 

The Pueblo Indians were a sedentary civilized 

people who practiced agriculture, As such, they 

were subject to attack from nomadic tribes, and to 

protect themselves, grouped their cell-like structures 

into large communal apartments. The rooms were 

arranged in tiers around central courts or plazas, 

rising from one story on the plaza side to three 

or more stories in the outer side, the roof the 

4 

lower structures forming terraces for the upper ones. 

It is this teracing that forms one of the most 

characteristic features of our Santa Fe style. 

There were no windows or doors to the outside, 

Entrance to the rooms was through hatches in the 

roofs, reached by ladders, The highest tier formed 

the outer wall, which with its unbroken surface, 

provided a formidable defense against enemies. 

This feature accounts for the fact that unbroken 

wall surfaces are characteristic of the style, 

Taos Pueblo gives one a good idea of what these 

structures looked like except of course that it now 

has windows and doors. Other features that have 

been retained by us from those remote times are 

the viga roofs, with their plank or sapling ceilings, 

the latter often laid in alternating diagonal patterns, 



The vigas often extended beyond the exterior wall 

surfaces, forming delightful shadow patterns. These 

occurred because the Indians had to cut their logs 

with stone axes and rather than make them fit, they 

allowed them to protrude. 

When the Spanish Conquistadores came, they brought 

with them the building knowledge of the Spanish 

Renaissance and the Spanish Inheritance of Moorish 

traditions. But in building in the newly conquered 

land, they had to use the skills and knowledge of the 

local Indian craftsmen, ·and the materials available 

to them. The result of this mingling and blending 

of influences is best exemplified by the Fanciscan 

Mission Churches erected at that time--many of which 

5 

can still be seen today. In Santa Fe, San Miguel Chapel 

is typical as is Cristo Rey Church although the latter 

is contemporary in construction. 

Instead of using cell-like cubicles, the Indians, 

when the Spanish came, helped the Friars build churches 

big enough to hold large congregations. The maximum 

width was determined by the length of the logs available. 

With the introduction of tools, the timbers could be 

squared and often were carved. To reduce the span, 

the ceiling beams often rested on corbels carved into 

volutes whose prototypes can be seen today in Spain and 

Northern Africa. The walls became much thicker because 

they had to support more recessed weight and were 

frequently butted on the exterior. The floors were 
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of small saplings or split cedar, laid at an angle 

to the supporting beams and were identical in construction 

with those in the nearby Pueblos. There were few 

windows and these were usually high up, admitting 

just enough . light to illuminate the white hand-plastered 

wall. A unique feature of these Churches is the 

transverse clear story window between the nave ceiling 

and the transept ceiling which enables concealed light 

to shine on the altar - the focal point of the ritual. 

All of the above characteristics of the regional style 

can be seen in St. Francis Auditorium, a part of the 

Museum of New Mexico. By the way, adobe brick was an 

innovation introduced by the Spaniards, In domestic 

houses, the individual rooms were built around a 

square, or patio, with a covered porch or portal 

extending around the patio, on to which each indi

vidual room opened. 

The third and last great factor in the shapin.g of 

the regional style came with the coming of the "Anglos", 

To protect the soft adobe parapets from erosion, they 

built brick cornices over them and they frequently 

covered the adobe walls with water repellant lime 

stucco. Millwork carne in over the Santa Fe Trail. 

Glazed windows often replaced the grilled wooden 

shuttered ones. The pine log columns ~.,ere replaced 

with more slender, planed and sanded ones, capped 

with stock mouldings, originating in St. Louis. A 

slight flavor of the Greek Revival, fashionable in the 



East at that time can be seen in the moulded pediments 

over the windows. 

Through all the changes, however, the buildings 

retained their rectangular masses, the flat roofs, and 

the softened outlines of the adobe construction. 

The "anglicized" version of the style became known 

as "Territorial" to distinguish it from the "Spanish

Pueblo". In recent years, modern light-weight tile 

or concrete cellular blocks have been replacing adobe 

blocks, for economical reasons, but when this happens, 

the ancient basic forms of rectangular flat roofed 

masses are still used, with a preference for earth 

colors and textures. These are enhanced by portals 

7 

and the many other features associated with the regional 

style. 

The people of Santa Fe rightfully take pride in 

the fact that their architecture is truly American, 

having evolved in this region long before Columbus 

discovered America and that it is unique in being a 

blend of the pre historic Indian, the Spanish and the 

American traditions. This pride . is reflected in the 

adoption by the City of Santa Fe of an Historical 

Zoning Ordinance, designed to preserve the character 

of the City and its unique architectural assets. 



Sourses · of Reference 
Neighborhood Analysis for Santa Fe, New Mexico, by 

Santa Fe City Planning Department, 1967. 

Ordinance No. 1957-18, by City of Santa Fe, signed by 
Leo T. Murphy, Mayor. 

A Compilation of the Zoning and Related Ordinances, 
compiled by the City Planning Department- M.G. 
Eckberg, City Planner, 1967. 

Brother B. Lewis, F.s.c. Story of the San Miguel, 
Published by Brother David Tejada, F.s.c., 1968. 

8 





CLIENT 



Client 

The client is a three man group representing 

the wishes of a philanthropist desiring to establish 

a privately owned Research Center dedicated to the 

Indian Cultures of the Southwest. 

The three have been brought together to pool 

their knowledge and ideas and to formulate the 

best possible complex and financial program. When 

the three men formulate the best solutions _, the 

philanthropist has agreed to provide the financing 

for the entire project with furnishings to equip 

and maintain the complex until it becomes self 

sustaining. 

The program will become self sustaining through 

memberships and gifts, from the profits of the 

museum shop, and the rent from the independent 

scientists, Concurring financing will be through 

an endowment which will be set up by the same 

philanthropist~ 

With the gift of the Research Center, the 

philanthropist has made one request concerning 

gifts of collections and articles to the Center. 

He understands that the need for gifts is an essen

tial element for the Research Center, but he also 

realizes that certain obligations often accompany 

the giftsg His stipulation is that all gifts will 

be received wholly unrestricted as to future use and 



dispositio~ or with restrictions that are acceptable 

to the Board of Trustees. 

The three men include a director from an area 

museum, an assistant director from an area research 

laboratory, and a financial businessman from the 

Hopi Indian reservation. 

Sourses of Reference 
Interview, Stewart L. Peckham, Curator of Museum of 

New Mexico, Division of Research. 

Interview, Lloyd Proctor, Associate Director of 
Museum of International Folk Art. 

Interview, Dick Lang, Curator of Museum of Navajo 
Ceremonial Art. 
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ADMINISTRATION 



· Administrarion 

Board of Trustees 

Director Emeritus 

Director of Research Center 

Director of Museum 

Curator of Museum 

Comptroller 

Secretary to the Director 

General Secretary 

Librarian, Curator of History 

Assistant Librarian 

Curator of Archives 

Photographer 

Assistant Photographer 

Publications Editor 

Buildings and Grounds 

Superintendent 

Shop Foreman 

Custodian of Research Center 
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ANTHROPOLOGY - PRIMITIVE ART 

10 July 1969 

Larry Johnso~ 
3002-4th #182 . 
Lubbock, Texas, 79415 

Dear Lury: 

22 EAST MONTE VISTA ROAD 

P H 0 E N I X, A R I Z 0 N A 8 50 0 4 

Scmry to be so late in answering your latter re~arding 
your request. 

I am enclosing our old brochure relating to the collection 
and what cultures we present. As to storage, etc. this 
is a constant question with museum all over the world. 
There is never too many areas devoted to storage space. 
I will suggest some material you miaht pursue and get 
additional material I will not be able to give to you. 

HELP 1 f.QE. . .!!!! SMALL MUSEUM 

IJ. Handbook of Exhibit Ideas and Methods by Arminta 
Neal •••• Pruett Press ••• Boulder, Colorado. 

contact: Mr. Mitchell Wilder, Amon Carter Museum 
Dallas, Texas. 

Check:· at your own library;jand see what their 
Museum News Magazines might have to offer. 

We are so limited as to resource material that I can put 
my finger on as we have only been _open for five mos. As 
we have just completed ~ large expansion program of our 
own and our resource center is still in storage. 

Hope this will be of some hllp to you. 

·~= ·~~" .~/A i 

.· James varn t~ev 
D~rector of. Arts/Crafts 

i 
I 

I ..•. ~ 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

INDIAN ARTS AND CRAFTS BOARD 

WASHINGTON, D.C. 20240 

Mr. Larry Johnson 
3002 4th #182 
Lubbock, Texas 79415 

Dear Mr. Johnson: 

JUL 14 1969 

Your architectural design project, "A Museum ·for the 
Indians of the Southwest," sounds quite interesting. I 
think it would be most useful for you to contact several 
of the existing museums in the Southwest that are devoted 
precisely to this purpose, for they would be able to 
answer from daily experience your questions about exhibi
tion arrangements, object conservation and storage re
quirements, maintenance, community support, funding, and 
the like. In addition, the American Association of 
Museums could give you valuable information about the 
general problems and requirements of museums, most of 
which would be applicable to the museum you intend to 
design. The addresses for the contacts I have suggested 
are as follows: 

American Association of Museums 
2306 Massachusetts Avenue, N.W. 
Washington, D. C. 20008 

Museum of Northern Arizona 
P. 0. Box 1389 
Flagstaff, Arizona 86001 

Museum of New Mexico 
Santa Fe, New Mexico 87501 

Museum of Navaho 
Ceremonial Art 

Santa Fe, New Mexico 87501 

I am enclosing various publications issued by the Indian 
Arts and Crafts Board for your general information. The 
books listed in the bibliographies cover the major aspects 
of Native American arts and crafts, and most of these titles 
are available through large libraries. In addition, the 
Smithsonian Institution, Washington, D. C. 20560, can assist 
you with general information about Native American cultures. 

Thank you for your inquiry. 
your project. 

We wish Ybu every success with 
,/ ···· .. ?' 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

NATIONAL PARK SERVICE 

IN REPLY REFER TO: 

Kl4 

Mr. Larry Johnson 
3002 4th, /1182 
Lubbock, Texas 79415 

Dear Mr. Johnson: 

Mesa Verde National Park 
Colorado 81330 

July 11, 1969 

You have certainly chosen an interesting tppic for your Design Thesis, 
but unfortunately we are unable to offer you much help. We have no 
publications for free distribution or sale which deal with museum design 
or operations. Perhaps your school library might be your best bet for 
source material. 

You might also write to the Colorado State Historical Society, the New 
Mexico State Museum, or one of their counterparts in Texas for litera
ture or information. Another source might be the writings of Arminta 
Neal; she has just written a new book titled "HELP! For the Small Museum," 
published by the Denver Museum of Natural History, 1969. 

We appreciate your calling on us, and we are only sorry that we could 
not have been of more help. 

Sincerely yours, 

J£4.:#Ca~~~ 
Gilbert R. Wenger 
Chief Park Archeologist 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

NATIONAL PARK SERVICE 
Southwest Region 

IN REPLY REFER TO: 

»6215-0I 

Mr. Larry Johnson 
3092 ac.th #182 
wbbock! Texas 7911-15 

Dear Mr. Johnson: 

P.O. Box 728 
Santa F~, lew MeXico 87501 

August 4, 1 t69 

The SuperinteDdents ot Aztec Ruins and Chaco Canyon forwarded your 
request tor intolWltion to •· Your questions ))erta1ning to the sub
ject Jo& have chosen are not easily answered in a letter. I would 
sue~est tbat you research intor.mation on Indian CUltures ot the South
weat in tlle UnivenitJ library. 

As far as eXhibition aJ!ld storage concepts and general :museum information, 
mr suggestion on 'this is to do quite a bit ot reading, including the tol
lowias books and magazines: 

Nuaea lews, Allerican Association of Museums publication-
contains exhibit techniques, storage problems, museum 
philosopbJ, tinanling, and a great deal ot general in
formation on .useuas. 

Curator, quarterly publication ot the American Museum of 
Hatural Hiatory--another invaluable source ot general 
information on collections and display. 

Help 1 For the Small lluleum, a Handbook ot Exhibit Ideas 
and Methods, by Arminta leal. (can be purchased 
through the American Association ot State and Local 
History, brochure enclosed.) 

So You want a Good Museum (information enclosed) 

The Technical Requirements of Small Museums (information enclosed) 

The library ot the West Texas Musea on your campus should have all ot 
these publications available tor rour use. 



As tar as helping you oa appropriations and tinancimc, you will have to 
decide tirst whether this ie to be a private, county, state, or federal 
auseu. Each type of JIUSellJil has .titterent financing problems. ·'!'he size 
ot the DDISeua will have to 'be decided before you could figure out. fin
ancing on a hypet}\etical .Ueum~ Descr1pt10RS on the financing ot ause\UIS 
is a little beyolld ·rq capabilities at· this tiae. When you have 4ec1ded 
what size and type ot IIIWSeu you are going to have, I would suggest that 
you consult a auseua ot taia type in your part ot 'l'exas. There are Jaan7 
tine aue\1118 in the state. Tfte West Texas MuselDl will bave an AAM Direct
ory that Will 1ad1cate smaller auseums in your area. 

!his listing barely sera tches t~ sur race and I u sure that the Jlllseu 
library will cantain architectural books and JD8.DY helptul references 
tor this project. I wish you luck on it. I would be glad to help you 
it you have aDJ specific questions. · 

Inclosures 

(\ ~ly yours, 

~Jei R. Swearincen 
Resional Curator 



UNIVERSITY OF IDAHO 

MOSCOW, IDAHO 83843 

Mr. Larry Johnson 
3002 4th. #182 
Lubbock, Texas 79415 

Dear Mr. Johnson, 

The University Museum 
G. ELLIS BURCAW, DIRECTOR 

July 3, 1969 

In reply to your recent letter; you have taken on a formidable 
task. I gather you know little about Indians or museums, yet 
you intend to design an Indian museum. The principals of good 
museum design, however, are pretty much the same regardle~s of 
the subject matter treated so it doesn•t matter a great deal 
whether your subject is to be Vikings or Indians or birds of 
South America. As for information· about Indian cultures I 
suggest you check your library for books on anthropology. 

In regard to learning something about museums, I compliment you 
since most architects who design museums today obviously know 
very little about how to do it. I enclose a simple bibliography 
with the most important items checked. You should send for 
copies. For additional information I recommend the UNESCO book 
and the book on Security by Keck. If you want a complete bibli~ 
ography, the most complete one I know of is the two volume set 
of the Milwaukee Museum, but it will not do you much good unless 
you have access to a good library. · 

After you have mastered the books by Guthe and Harrison you 
ought to do some traveling and talking to museum people about 
what they like and do not like about their own museum buildings. 
You have a museum on your own campus,of course. If you can, you 
ought to visit the museums in Canyon, Roswell, and Carlsbad. One 
of the best designed small museums I know of is the one in 
Lawton, Oklahoma. If you can manage to visit only one museum off 
campus make it the one in Roswell, but arrange things by letter 
well in advance. 

If you could manage to attend the convention of the Mountain
Plains Museums Conference this fall it would be good. The AAM 
office can put you in touch with that group. 

The most important thing for you to keep in mind is that 11 form 
must follow function••. Learn how a museum operates before you 
begin to plan the building. You will discover that security is 

fUND fOR THE PERFORMING ARTS CENTER 
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the most important requirement and that collections are more 
important than exhibits. Plan for educational s~yi~s such as 
television studios, classrooms, a motion pictur~e like, 
and do not devote more than thirty per cent of your floor space 
to exhibits. · 

I hope this will help. Your first step is . getti~g the three 
books. They are not experisive. 

Sincerely yours, 

GEB:sel 
encl. 



THE STATE HISTORICAL SOCIETY OF COLOBA;DO 
Ute Indian Museum, Chipeta Springs, Montrose, Colorado 81401 

Directors: JAMES GRAFTON ROGERS, Chairman • STEPHEN H. HART, President · WALTER A. STEELE, Vice President • E. WARREN WILLARD, Vice ·President · MRS. PIERPONT 
FULLER Treasurer • HATFIELD CHILSON · JOHN EVANS · MRS. WILLIAM S. FALKENBERG · JOHN C. JOHNSON · AKSEL NIELSEN · MORRISON SHAFROTH · ROBERT l. 
STEARN's . JAMES S. SUDLER • MRS. CHARLES l. TUTT • STANLEY T. WALLBANK · Ex officio: GOVERNOR JOHN A. LOVE • FRANK C. ABBOTT · MRS. I. W. STRONG. JR . 



IN REPLY REFER TO: 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

NATIONAL PARK SERVICE 

Aztec Ruins National Monument 
Route 1, Box 101, Aatec, New Mexico 87410 

July 2, 1969 

Mr. Larry Johnson 
3002 4th #182 
Lobbock Texas 79415 

Dear Mr. Johnson: 

I am referring your letter to our Regional Curator, Mrs. 
Jean Swearingen, who is a specialist in museum work. 
I 1m s\lre Mrs. Swearingen will be able to supply you 
with ~formation you requested. 

D. L. 

cc: Regional Curator, SWRO 



POLLEN BOY 

As depicted in the 

Red Antway: a pollen painting 

for fertility 

MUSEUM OF 

POST OFF ICE BOX 5 153 

SANTA FE, NEW MEXICO 
87501 

PHONE 983-8321 

N~V~HO CEREMONI~L ~RT INC. 

June 17, 1969 

Dear Mr. Johnson: 

The reference: on the great kiva at Aztec Ruin is (I believe): 

Morris, Earl H. (1928), "The Aztec Ruin," Anthropological 
Papers, American MuseUm of Natural History, Vol. XXVI, 
New York. 

I wish you luck on the project. Sounds most interesting. 

Mr. Larry Johnson 
3002 4th, No. 182 
Lubbock, Texas 

79415 



IN REPLY REFER TO: 

K14 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

NATIONAL PARK SERVICE 

Gran Quivira National Monument 
Mountainair, New Mexico 87036 

July 3, 1969 

Mr. Larry Johnson 
3002 Fourth, 1182 
Lubbock, Texas 79415 

Dear Mr. Johnson: 

In response to your letter of July 1, 1969 regarding Indian 
cultures and museum exhibits perhaps the following information 
will be of some value to you. 

There is an excellent periodical entitled 11Curator11 which is 
available in most any librar.y or museum. 

Information about the people and cultures of the Southwest is 
contained in a publica~ion entitled "lo\1\h~'ti-" Ind~a& Tri1bes"' 

,.1f.~Jl•aM:·f.\lthis may be obtained from - ~r: ; e. <P'ttbiieatlons-, 
~~,W~'8ox 428, Flagstaff, Arizona. Valuable references 
and suggested readings are included in this publication. 

Museums in the National Park Service areas are generally set 
up by one of the Museum Laboratories of the Service with area 
personnel acting as consultants. 

If we can be of further assistance, please feel free to contact 
us. 

Sincerely yours, 

~~ 
William F. Wallace 
Superintendent 

Enclosure: 
Folder 



SCHOOL OF AMERICAN RESEARCH 

PETER DECHERT 

ASSISTANT DIRECTOR 

Mr. Larry Johnson 
3002 - 4th #182 
Lubbock, Texas 
79415 

Dear Mr. Johnson: 

POST OF"F"ICE BOX NO. 1554 

SANTA F'E, NEW MEXICO 87501 

July 7, 1969 

For various reasons it would seem best to retain a 
certain ,ypothetical quality in response to your 
hypothetical .proposal. 

In reality, any proposal to use land that may belong 
to the School of American Research would have to be 
shbmitted to the Board of Managers of the School. 

TELEPHONE 

505-983-4629 

The mind boggles at the prospect of evolving the prob
able result of your hypothetical proposal without con
sulting each and every one of them: which process I 
do not consider a realistic use of their time or mine. 

If I may offer some realistic advice about hypothetical 
situations, it is best not to try to make them conform 
too closely to reality, particularly when makimg assump
tions about the future activity of institutions you know 
very little about. Surely your professor understands 
this. Why ·don't you just assume that everyone has his 
price, and that the State of New Mexico, which owns the 
Museum, can meet it? As to whether we own the land in 
question: we own some property in that area, and some 
we do not own. The county offices have real estate 
maps and r~cords of deeds that may help you to determine 
just who owns what. 

Very truly yours, 

Peter Dechert 
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Time Log and Daily Conclusions 

January 19 - Study program for direction 
list goals and objectives 

Conferences: Stewart-30 minutes 

January 20- Lecture on · c.P.M. 

Robinson-" 
Goldner- " 

Layout semester plan - C,P.D. 

January 21 - Scale (approximately) square footage 
cut out cardboard symbols 
function relationships 

January 22 - Tabulate functions and activities 
(see slides) 

" 
" 

Conferences: Verkler-1 hour 
Warren-30 minutes 
Fincher-30 minutes 

January 23 - Tabulation-design and functions 
relationships and concept 

Conference: Videau-1 hour 

January 26 - Lecture by Kingman 
"Flexibility of Museum" 

January 27 - Finalize tabulations 

January 28 - Activity, proximity and flow, circulations 
follow path of users 
see list of Circulation Patterns 

Circulation Patterns& 
Scientist - Typical 
arrive at private parking near office 
wa-lk to office-protected and open 
enter office (privacy) 
hang coat and place any objects he may have 
adjust any environmental conditions 
leave office to walk to Administration for 
letters, messages, coffee, etc, 

return to office to deliver ... :·any objects 
sit at desk to study 
leave office to go to laboratory 
change clothes or put on apronor protection 

garment 
work at tables (4'x8'nom.) 
clean, examine, record, label 
work at sand and Gluing tables, etc, 
work at biology,Zoology, Botany, etc, w/equipment 
remove garment and leave lab 



walk to Administration lounge 
return to office w/guest 
be seated or go through to private court 
take visitor on tour of complex 
return to lab 
take specimen to photo lab 
make photo or leave for photographer to take 
take records to library-stay to research 

a site, etc. 
go to field storage to pick up specimen 
return specimen to lab-prepare for field trip 
go home for lunch-or go to office or private 
court 

return to lab-secure project 
go to equipment storage and dock to pick up 
./~ field ···trip ~· supplies 

check out of complex-leave desired messages 
return equipment to storage dock-leave 

instructions 
go to laboratory area for shower and change 
clothes 

check office 
return to parking area 
Scientist- extra or untypical 
arrive at parking 
leave on field trip-directly 
go to equipment storage, pick up supplies 

ieave complex 
Scientist- untypical 
arrive at parking 
walk to office 
go to auditorium for lecture 
return to parking 
Scientist- untypical 
arrive at Administration office-dropped by 
taxi, etc. 
approach museum area directLy 
go to auditorium to run movie 
Scientist- untypical 
called to museum from lab or office 
move directly to museum or storeroom 

or archives 
Tourist and Visitor 
arrive at public parking 
approach entry court with Indians via 
entrance paths 

watch, speak with, and buy from Indian·s 
enter gift shop,or trading post-leave 

trading post 
enter foyer of complex (coat check) 
receive directions 
go to auditorium-be seated-view movie about 

complex-leave 
enter court area to begin tour an.d/or 

museum exhibits 



make guided tour for fast look 
continue tour of complex, or begin personal 
tour of museum 
seating available in court area 
find restroom and smoking alcove 
exit directly to path (protected-open) 
leading to parking or return to Indian court 
and trading post 
pick up coat 
return to parking 
Tourist and Visitor- School classes 
arrive by bus at parking 
unload at entrance pa.ths 
approach Indian court and view or experience 
the Theme of the Complex 
enter the foyer (coat check, etc.) 
go to classroom for contact with museum 

techniques 
lecture-lab-! hour to 1~ hours (less for 
primary grades) -

walk to auditorium 
rejoin tour (if desired) 
return to bus which has been notified by 
administration 

Administration 
arrive at private parking 
walk to offices-or Individual office in 

complex 
perform duties as required 
ability to approach all areas 
communication center 
exit offices to lounge area with exterior 

(controlled court) 
exit directly to museum exhibits 
Field Hands 
arrive at private staff parking 
enter office area of field storage 
receive instructions 
gather equipment for scientists 
repair equipment and instruments as required 
collect trash and maintain museum cleaning 
as directed by janitorial 

move exhibitions as required 
leave complex for errands-deliver as required 
Indians 
arrive at staff parking 
walk to court area as desired 
sit at traditional spot if claimed 
sell goods-change clothes 
perform any ritual or dance as preprogrammed 
eat lunch as desired or leave complex 
vie1;.v museum or complex as desired 
perform any duties if any for complex 
perform any arts or crafts if desired 
sit and tell stories if desired 
exlt to pathways to parking 



ACTIVITY BREAKDOWN 

BASI,C LABORATORY 
Activity- Study Specimens (cle.~n, date, examine, photograph, record) Make Experiments 

(pollen, migratlon cycl-es, growth cycles, chemical analysis) Individual 
Projects (as desireq or scheduled. · 

Frequency-(Sa:ientists)B-10 hrs./day 6-7 days/wk& 20-25, (Assistants) 4-8 hrs./day 
5 days/wk. 15-2oa · (Field hands) 8hrs./day 5 days/wk. 5-8: (Administration) 
open 4-Sa (Janitorial Service) once daily 2a (Tourists) 10-15 min.;/tour 
30/tour. · 

Equipment and Furnishings- 4ft.x8ft. work tables, lavatories, ·dating process, sand 
tables, chemical storage, vent hoods, filing systems, storage cases, 
instruments, gluing tables, vertical racks, data sheets, labeling equipt. 

Service and Utilities- lighting, gas, compressed air, water, drainage, vent hood, 
inter-com., telephone, electric service, ventilation and temperature control, 
humidification, trash collection. 

Related Activities- offices, equipment repair, warehouses, service and delivery. 

TAPE LABORATORY 
Activity- Tape Spoken Languages (previous tapes, Indians present, read and tape) 

Headquarters for mobil labs, Record and store, Study, Archives. 
Frequency- (Scientists)8-10 hrs./day 6-7 days/wk: 3-4• (Assistants) 4-8 hrs./day 

5 days/wk. 2a Indians as scheduled 4/day max. a(Administrarion) open: 
Janitorial Service) once daily 2a (Tourists and Visitors) 5-10 min./tour 
30/tour. 

Equipment and Furnishings- recorders, files, office furniture, sound equipment, 
dictation equipment, film screen and projector, sound proof rooms. 

Service and Utilities- lighting, electrical service, inter-com., telephone, trash 
collection, ventilation and temperature control. 

Related Activities- offices, equipment repair, mobil lab parking and delivery, 
administration offices, service department. 

OFFICES (PRIVATE) 
Activity- Scientists headquarters, Private storage, Private visitors, Court yard. 
Frequency-(Scientists) 8-10 hrs./day 6-7 days/wk: 20-25& (Invited visitors) opena 



ACTIVITY BREAKDOWN 
OFFICES (continued) 

Frequency- (Assistants) 4-8 hrs./day 5 days/wk. 10-15a(Janitorial Service) once daily. 
Equipment and Furnishings- furniture,closed and open storage, private court, 
Service and Utilities- lighting service,electrical, telephone, inter-com., trash 

collection, ventilation and temperature control. 
Related Activities- laboratories, equipment repair, warehouses, library, reproduction 

and photography, administration offices. 

WORKSHOPS AND EQUIPMENT STORAGE 
Activity- Maintain and store large and small equipment, repair instr1liY\ents, assemble 

· and repair museum exhibits, control dock area. 
Frequency- •. (Maintenance men) 8 hrs./day 5-6 days/wk. 4-5: (Field hands) 8 hrs./day 

5-6 days/wk. 4-5: (Scientists) To pick up collections, 10-12/dayc(Delivery) 
Open, 3-4/day: (Tourists and Visitors) 10-15min./tour, 30/toura (Service)open: 

Equiprttent and FU:rnishings• grease racks or pits, tool storage, work" benches, wash rack, 
receiving dock, parts storage. 

Service and Utilities- Lighting, electrical services, inter-com., telephone; vent. and 
temperature control, water, drains at floor, hydraulic lift, pit drainage, 
trash collection. 

Related Activities- Laboratories, delivery area, field storage and office. 

FIELD STORAGE AND FIELD OFFICE 
Activity- Sort and store field collections, organize and distribute collections, 

office area and coffee bar for field hands and maintenance men, control 
dock area. 

Frequency- (Field hands) 8 hrs./day 5-6 days/wk. 4-5: (Maint. men) 8 hrs./day 5-6 
days/wk. 4-5& (Delivery) open, 3-4/day: (Tourists and Visitors) 10-15 min•/ 
tour, 30/tour: (Scientists and Assistants) to pick up collections, open& 

Equipment and Furnishings- storage racks-open both sides, dock, office furniture, 
coffee and lounge area, dock elevators, equipment and tool storage. 

Services and Utilities- water and drain, lighting, electrical service, inter-com., 
telephone, trash collection, ventilation and temperature control, janitorial 
storage. 



LIST OF ACTIVITIES 

BASIC LABORATORIES (three) 

TAPE LABORATORY 

OFFICES (twenty with private courts) 

WORKSHOPS AND EQUIPMENT STORAGE 

FIELD STORAGE (with field office) 

LIBRARY (with two offices) 

REPRODUCTION AND·PHOTOGRAPHY 

ADMINISTRATION OFFICES (twelve) 

ENTRY COURTS (with Indian sells and 
performances) 

TRADING POST 

AUDITORIUM (with classroom) 

MUSEUM (with connecting courtyard) 

STOREROOMS (with future expansion) 

ARCHIVES 



January 29 - Schemetic Relationships 
Activities•Verkler-1 hour 

Robinson-30 minutes 
study patterns, watch for answers 

January 30 - Schemetic Relationships 
Include scale for understanding of spaces 

Conferencer Robinson-30 minutes 

February 2 - members, cqnnections, major intersections 

February 3- site utilization and development 
sun, wind, view, etc. 
% of complex to site 

Conferencer Verkler-45 minutes 

February 9 - complete drawings for first presentation 
take slides 

February 10- prepare for first presentation 
Conferencea Fincher-30 minutes 

Verkler-1~ hours 
Robinson-30 minutes 
Videau-30 minutes 

February 11- First presentation 

February 12- study critique 
1. Displays may be better than "dioramas" 
2. Study Santa Fe Architecture 
3, Harmony and contrast for character 
contrast does not have to be completely 
opposite to be effective. 
study ideas to be achieved through an effective 
means of contrast 

Codes and Zoning for Santa Fe•Stewart-30 minutes 
Fincher-30 minutes 

February 13- study holograms for displays 
research holography 
contacted elec. eng. dept. dean 
(see printed information on Holography) 

February 16- Drew contours and scale bldgs. 
scale between bldgs. based on numbers and time 

Conferences Robinson-30 minutes 
Verkler-30 minutes 

February 17- establish contour model and build model 

February 18- discuss exhibition concepts 
qen. Blec., Monsanto, Bell Tel-Disneyland 

Conferencea Videau-1 hour 

February 24- Character sketches 
study massing-courts and controlled vistas 
courts for interior design effects 
openings for controlled views 
cantilever at Indian courts 
kiva concept for auditorium 



February 25• 1. Worked with charaeter of vigas and wall 
mass 

2. Mr. Warren suggested Cleristory windows 
cather than skylights 
circle shapes like viga shape 

3. vigas set rhythm and pattern and add 
shadow tq.,mass an.d gives added character 

ull· tlZJ ve, o o o 
round beams for small spans-ancient dwellings 
rectangle sections for greater spans 
(depth of section) 
vigas may penetrate wall mass or rest upon 
penetrate for great spans-rest upon for 
smaller spans 

4. Wall Mass 
Mr. Robinson suggested wall mass may not 
need to be actual thickness n or rt=J 
for same effect n 
labor and durable material, insulation, etc. 
arrived at structural frame for battered 
effect, with economics and more "s:tylized" 
effects 

5. Battered vertically , wall thickness 
allow various sized openings ~ WJZotl,tZtt 

6. Mr. Verkler suggested a closer study of 
site utilization 
closer proximity and covered walks and 

·connections 
7. re-located and organized bldgs. (drew new 

site) small scale 

March 2 - finish model;mass study 

March 3 - photograph model 
designed auditorium 
layout of exhibit area 
combined equipment and instrument storage 

March 4 - designed laboratories 
picked up slides 

Conferences: Robinson-30 minutes 
Harley-30 minutes 

building positioning for direction 
study requirements and charts to remember needs 
of each bldg. to total complex 

March 5 - central plant for mech .• 
eliminate noise and condensers at each bldg. 
lb.atr0anda ~i lled ~~~tenr;"' st.s tern 
~ayout all bldgs. to scale 

Conferences• Warren-30 minutes 
Fincher-30 minutes 

study Nat. Bldg. code for restrictions 



March 6 - all plans and elevations to 1/8" scale 
watercolor and label plans 

March 9 - layout all parking and circulation and service 
with total complex objrctives in mind 

March 10- lecture on spec. writing 

March 11-

March 12-

March 13-

March 16-

develop 8 cameras-360 degrees screen for auditorium 
seating derive~ from kiva concept 

relocated administration and photography 
administration needed to be more centrally iocated 
photo. needed to be on perimeter for service 

redesign 4 bldgs. complex to comply with these 
changes 

designed wood truss for wall system 
1. needed flexible perimeter system to carry 

duct work and services.(roof system not 
appropriate for dropped ceiling to cover 
ducts above) ! 

needed an economical and flexible system to achieve 
battered effect, both vertically and in plan 
(to achieve different window penetrations and 
openings) 

Wood seminar-take slides for presentation 
properties of wood in design 
laminated beam feasibilities: 
1. fireproofing 
2. economics of depth of section to span distances 
3. exposed ends with proper treatment will 

withstand more weathering than wood beams 
4. ends to be capped and weather treated to 

drain excess water that will accumulate 

design roof system and introduce electrical 
raceways be·low deck and between beams. 
fluoresent lighting for space, yet a flexible 
lighting system is needed for displays. 
(see drawing) ~· \' t 

-rtx-tut"'€. 
'"'r" 

'Y""O..C.. -ev.,Ja.."( 
Final preparations for second presentation 
organize explanations ,re-esta.blish mechanical 
system: 
use-4 pipe water system w/fan coil units and 
perimeter duct system 
may be readily serviced 
gives flexible control of various needs of temp, 

·and humidity 
high wall supply to throw air above displays 



March 17- Second· presentation 

March 20- evaluate critique 
1. need more variety in bldgs. So much plaster 

seems to need other materials to supplement it. 
show glass areas, wood canopy, stone walks 

2. canopy design-to be a unifying element of 
total complex-will relate to both interiors 
and exteriors 

3. reorganized parking-need circular or continuous 
direction-do not have to back out if all 
spaces . are full 
smaller parking areas may be appropriate for 
random movement to entry courts and will 
help set pace and mood of complex 
vistas important 

4. Show massing as related to total complex. 
Individual bldgs. do not show character of 
total idea of massing and views of complex 

. design characteristics. 

March 23- tabulated characteristics of Santa Fe "style" 
of Architecture: 
Pueblo: 
one story 
long and low 
roof:~. is f fl.Ut 
porch of portal 
set back portion of wall for entry 
Territory: 
balcony at second level 
flat facades 
vigas or roof beams 
canales or waterspouts 
flanking buttresses and water lintels 
architraves and cornices 
carved doors 
natural colors 
solid wall vs. windows 
adobe plaster 
Recent 1 

adobe contruction 
materials 
color 
proportion 
8~/o visible of stucco simulating adobe 

}b.en I listed the characteristics that did not 
point to "Facadism" of zoning ordinances "s:tyle" 
1. materials 
2. proportions 
3. massings 
4. vistas w/direction 
5. covered walks 
6. approaches 



7.climate-mild most of the year 
8.intimate areas 
9.play of light and shade 

began to incorporate ideas w/ these characteriEtics 
to form a total plan, based on a more true 
understanding of a stylistic expression of the 
area Architecture in Santa Fe 

April 2 - began list of ·conclusions and emphasis on design 
and character that I had achieved for the thesis 

April 3- 1. Direction and movement 
directed path-environment 
selected path-planned envolvement and participation 
random path-accidental envolvement, opportunity 

for chance 

purpose of complexs to receive an understanding 
of Indian cultures by means of short tours or 
extended research or visits. 

2. vistas set the mood of coming events 
a. covered walk-direct perspective and view 
b. massive columns frame views as approaches 

and turns are made 
3. Progression of events-to help hold attention 

and to give a logical order for viewing 
4. placement of structures to lead viewers 

without being aware that they are being led 
5. time-if a person will be there to visit 

for one hour or all day or for a month at 
a time (research) 

April 4 - tours are available but may be joined or discon
tinued at any•.'" time during the tour 

the auditorium w/ 10 minute film and story will 
tell of events to follow during visit-may be 
viewed or passed 

transitional walk with a directed overall view-
a change in elevation will set the mood for a 
change in function-while similar bldgs. and forms 
will take a more directed form with a straight 
forward approach based on the square courtyard 

eentral court for direction-when a person enter 
an exhibit for a few minutes, he may become 
disoriented. When he reaches the courtyard 
he will re-establish his direction and will feel 
more secure and more relaxed about continuing his tour 
or visit. The courtyard will serve the same 
throughout the exhibit complex. 

Entry court to set mood of complex-talk to and 
watch Indian people 



have an active envolvement with the complex
the idea will be more intimate and should last 
longer in the minds of the viewer-spectator. 

"framed view" 
1. between buildings 
2. under canopy 
3. through massive directional windows 

April 5 - Parking 
numbers taken from similar complexes or museums
additional spaces needed at peak times-
when Indian dances and festivals are taking place 

1. Navajo ceremonial arts 
annual attendance-86,000 
365 days/year=236 persons/day 
2.8 person/car=85 cars/day 

2. Museum of Northern Arizona 
annual attendance-250,000 
365days/year=680 persons/day 
243 cars/day 

3. Heard Museum of Anthropology 
annual attendanee-150,000 
365 days/year=411 persons/day 
147 cars/day 

This complexa 
1. scientists and assistants and 
2. administration and V.I.P. 

staff-46 spaces 
-11 spaces 

3. Indians 
4. Tourists and visitors 

peak periods (visitor &tourist) 
Total 

expected annual attendance-150,000 
147 spaces/day needed 

-24 spaces 
-120 spaces 
201 spaces 
__22_spaces 
260 spaces 

147a180 spaces available for tourists and visitors. 

April 6 - Lighting 
Feat~rec:;lighting for displays throughtout 
exhibition spaces will have suspended fixtures 
suspend from an electrical raceway by hollow 
metal rods to produce a variety of effects. 
These will include intense spots, soft spray 
lighting and low intensity lighting, all adjustable 
with dimmers. Raceways at 2'0" length between 
2'0" square fixture. 



Natural lighting is available in every exhibition 
area and throughout the complex at desirable 
places. 

Exterior lighting will be used to dramatize 
the buildings at night as well as provide a 
deterrent for vandalism. 

85 F. C.-exhibition lighting 
30-100 F.C.-spots 
5-25 F. C. -archives, microfilm storage and 

darkroom will require fil ·ters from 
harmful rays 

85-95 F. C.-offices 
100-110 F. C.-labs w/special lighting at times 200 F.C. 
250-300 F. C.-dock .areas 
200-300 F. C.-instrument repair 

April 7 ~ Pavilion plan-allows free movement if positioning 
and direction is well planned, 
massing will reflect in plan. 

The entrance has a symbolic function-while 
it is the first and last space visited, it will 
set the initial and final mood of the complex. 

Entry area-service 
coats, packages or other items are left. 
Postcards, guidebooks, and reproductions are 
bought. Notices and directions are given, 
Friends are met and parties are assembled, 
Tours begin and restrooms and drinking fountains 
are available. 

Indian court with sells allows close proximity 
with Indians-buy articles or watch articles 
being made. 

Trading Post-allows tourist buying for more 
quality items-museum pieces or authentic products, 
as well as trinkets not ava.ilable i.n court a:r.ee ~ 

Holograms (see printed material) show the main 
idea to be viewed in larger exhibition area. 
Recording tells brief description of larger 
display. If a visitor visits only the holograms 
he will still get a short glimpse of the entire 
museum collection. Holograms may be bypassed 
altogether if the visitor is not interested 
or is already familiar with the exhibits in the 
larger area, 

Large exhibition areas-to show quantity of 
items as well as quality of items. Enough 
space is available to allow vast quantities 
to be exhibited .. 



some people are intrigued with a quantity 
of items as mmch or more than a few quality items. 

Labels-large enough to be viewed without strain. 
Should not interfere with items being viewed. 

April 8- Direction, enjoyment, and attention-by contrasting 
elements in the museum area 

Artifacts satisfy the individuals want or need 
for small scale and intimate objects for the 
immediancy for the real or historical items in 
a museum collection, While the hologram exhibits 
absorb the masses attention and satisfies the 
needs or wants for a larger scale (broader seeped) 
exhibit through a change in physical events 
and moods. 
with these varieties: scale and space (individual 
and mass viewing), movement (stop and go), 
direction (arranged,select~d, random paths), 
light and shade, iridoor and outdoor, etc. 

The Architectural expression begins to satisfy 
the need for contrast and variety to make the 
total "idea" an j exciting experience, and at the 
same time-the unifying use of materials, forms 
and planned direction hold the complex together 
to be viewed as as Architectural expression 
in itself. 

An open air museum allows out of door exhibits
objects that may become a fixed part of the 
complex may take a place of definite importance 
for viewing or effect. 

Storage areas-to be arranged in the form of 
study collections to viewed by interested persons 
only. 

All glass surfaces should be sloped to prevent 
light sorces to be reflected on an observer. 

Individual consideration will be given to all 
items to be displayed. (The large exhibition 
areas will not be rows and rows of shelves or 
cases). The exterfuor wall system allows special 
display consideration for individual items 
that will remain a permanent part of the complex: 



April 9 - Security 
Thief-disfigurement-fire 

April 10-

April 13-

April 14-

April 15-

April 16-

April 17-

April 20-

while complex is open to public 
while complex is closed 

security guard on duty at night-any system 
can be broken if a thief really wants an 
article, but alarms will be used to alert 
the guard~ attention to an area. Openings 
will be wired to an alarm system, monitored 
to police station and security guard. 

Fire and smoke detection and carbon dioxide 
foam system (both linked to fire station 
only five blocks away) A rise in temperature 
or smoke seD:; off alarm and pinpoints spot 
of alarm. Fire hydrant is on site. 

Working drawings 

Structural calculations 

Mechanical and electrical calculations 

Organize written thesis 

Outline specifications 

Division specifications 

Finish working drawings 

April 21-May 4-

May7 

Begin preparation for presentation 
Finish all work 

- Final Presentation 



TECHNIQUES AND APPLICATIONS OF HOLOGROPHY 



/ 

f 
f. 
I . 

;:.:-·· 

~ :-- ' . 
.. 4\":. 

).. .:-. .. 

lr©cdlfill]"9~ 
lfcg~Iffillil©ll©~3)Y 

.. : ' . • 

\ 
\ 

\ 
\. 
l 

1 
J G~f!A;LD B. BRANDT is a senior physicist in the Quantum 
I - El~ctr.C1P./c~ tJ.epart(tJen_t of the Westinghouse Research Labo_ra :: 
J ,~ : ·~,t~<PiltfillJ~t~w:uh .. , · · · · 

l· 

1 
) 

/ 
/ 

j· 

· •The advent of the _laser has been responsible for th:~ 
dramatic revival of a twenty-y,ear,.pld photographic recor9: 
ing ~technique called .holography; Dusted_ off, refurbished, 
ahdpJaced .underthebriUi.ant .spotlight of the laser, holo
graphy has moved out of the lab'orat_ory and is rapidly 
becoming a · remarkably -useful eljgineering and scientific 
tooL - · · · . 

Twenty years ago, · Dennis _Gahor1
-

3 showed .'that. by 
rec~rding . the intensity . of fringe patterns. produc~d by the 
interactron (Jf light from an illuminated object with th•at qf 
a coherent reference source, the object could be repro
duced in three dimensions when the . pattern was illumi
na_ted by the _ ~a me reference source. Gabor coined the 

. word hologram to designate the photograph of the optical 
interference pattern that contained the infor~ation de~ 
fining the recorded object. 

Unfortun3tely, there were no highly coherent. lig.ht 
sources in those days, SQ Gahor's holograms remained 
more sci-entific curiosities than practical impl~rnents. The 
laser-an ,ideal light source fer interference photography 
-has cha-nged all that. 

During the last few years, hoiography has developed to 

.the point where it is being used to record three'-dimen
sional_ .microscopic images, measure vibration and strain in 
soHd objects, and pioject high-resoiution images. Its 

. potential for . displaying solid objects ·with unparalleled 
three-dirnen.sional realism is still u~tapped. And ho!o
graphy is moving rapidly into non-\"lptical appiications-: 
succesSful holograms have been made withX-rays, micro
waves and ultrasonic \tyaves . . 

ELEC~~\}-T~CHNOLOGY ~ - --- ~~PRIL 196~ -~- - $~ 



A hologram is t_;ie · .? ·:orriing ofthc t\vo-dimcnsional 
intensity distribution of the interference pattern 
formed by two or more monoch rom~~ iic W<!ve .:: wh ose 
phases are derived 1from the same source. Reconstruc-

, tion of on r:: of the w ~l '.'~S results ,,·hen :~ replica of the 
other wave is diffracted from the hologr~m record. 
Since an solutions to the scalar \Vave equation can be 
separakd into spatial and time-varying components 
(the latter, of the form exp jwt, will b~ ignored here 
since detection is averaged over many time periods), 
the formulas derived for optical holography hold 
equally well for microwaves, X-rays, and ultrasonic 
waves. 

\Ve shall consider the interference 
waves, A and B, of the form 

A = a ( r) ex p j <P 1 ( r) 

B = b ( r) ex p j <P 2 ( r) 

bet\veen two 

(1) 

where r is the position vector, a(r) and b(r) are the 
amplitudes of the waves as functions of position, and 
¢ 1 (r) and ¢ 2 (r) are their spatial phases, also functions 
of r. One of these waves (A, for example) may be 
considered as the signal and the other as the reference, 
although in most cases the distinction is unimportant. 

For plane and spherical waves, expressions for 
amplitude and phase/ as functions of position are easy 
to determine. A plane wave can be expressed as 

A = a o ex p j k · r (2) 

where G 0 is a constant amplitude factor and k is a 
propagation vector along the direction of travel of the 
wave. A plane wave traveling in the direction of k (a 
unit vector) has a phase angle of 

2r - 2r I I <P = - k · r = - r cos 8 
X X 

(3) 

where A is the wavelength in the propagating medium 
and (} is the angle between the position vector and the 
direction of propagation. Equation (3) shows that the 
phase of a plane wave can be determined from the 
ratio of two lengths: the projected distance of the 
wave from the origin and the wavelength. As \Ve shall 
,see later, the propagation vectors of plane waves can 
I be added to determine the sum of their phases. 

A spherical wave can be expressed as 

R .:... bo ... v,., ;(1- /\ \,.' 
......., - . '"""""' p J ·- I' I I\}' 

r' 
' (4) 

where r' =-r - ro; ro is the distance from the origin of 
the coordinate system to the origin of the spherical 
\vave, bo is an amplitucie factor, and r is the distance 
from the origin to the observation point. Note that the 
total amplitude of the spherical wave varies in propor
tion to 1 I r', which means that the intensity varies in 
proportion to (1 1 r' )~ rn this case, the phase is a func-
1tion of the scalar distance from the point of origin of 
the wave and is independent of direction. ·Thus phase 
differences tl¢ arc related to optical-path-kn gth d if
ferences tlp by the equation 

...,_ 
¢ ..:.. II 7'. / .\ 

, = THup (5) 

where N is the index of r~fraction of 'the medium. The 
direction of prdpagation of the spher ical wave is along 
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the line connecting the spatial point with the origin of 
the v . .:ave. It can be shown that this is the direction of 
max im urn ph~ sc change with. distance. 

The curvature of the spherical wave can be defined 
ir. te rm s or th e rate of change of phase in a direction 
perpendicular to r' . If this direction is x, the curvature 
is 

d<jJ = 21TX 

dx Xr' 
(6) 

For a constant aperture diameter (x a constant), the 
curvatureS of spherical \Vaves centered on the aperture 
are inversely proportional to the distance from the 
aperture to the origin of the wave; the case where r' is 
infinite corresp0nds to a plane wave for which curva
ture is zero. In a sense, the curvature of a spherical 
wave is analogm•s to the focal length of a conventional 
lens since a lens of focal length r' and diameter x con
verts a plane wave into a spherical wave with the 
curvature given by Eq (6). The usefulness oCthis con
cept will be more apparent in the discussion of the 
focusing properties of holograms. 

Returning to .. the formation and reconstruction of 
holograms, if we consider the two general waves in 
Eq (I), in the region of space where both waves are 
propagating, the intensity I of their interference pat
tern is 

II I 
I = (A+ B)~ = I A 12 + I 81 2 +' A;B'+'AB* -·-(7) 

where the asterisks indicate the conjugate of the com
plex quantity. Equation (7) is known as the square 
modulus of the sum of the two waves. Expanded, it 
becomes 

I = a2 + b2 + ab exp j(¢2 - <P d + ab exp j(</Jt - ¢2) 
(8) 

Note that the phase information appears only in the 
:·cross terms" between A and B, the last two terms in 
Eq (8). If the intensity of the interference pattern ex
pressed by Eq (8) is recorded so that the amplitude of 
a third wavefront can be modulated in linear propor~ 
tion to /, the record is a hologram. For example, 
assume that the intensity is recorded photographically 
so that the amplitude transmittance of the film is 

(9) 

Iliuminating this film with a wavefront C produces an 
output wave C' given by 

C' = C(l - Tol) 

Substituting Eq (7) into Eq (10) yields 

C' = C [ I - To ( I A I 2 + I B I 2)] 

II I 

(10) 

+r:r;:CA*a' +' 1:, cAB*' 01) 

Let us assume. llOW that A is the signal wavefront and 
B is the reference wavefront. \Vave B is usually either 
a spherica l \\'ave or a plane wave. [f C, the wave
fro nt u sed to reconstruct the image, is identical to B, 
Eq (I i) becomes 

C' == B[l - To( I A 1
2 ..f IB 1

2
)] 

( 12) 
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;·_·G~9h1~try--c,f .. '.Leith~Upah1iek hologr<\phy t,:·ch
··:n_ia~E)-r~auires a reference be&m 
~:.from .the iJlum.ina ted . object· to form .t h t:.> 

;if~~~~~.;}~~of#~~~!~~~~~z~~gc~F~:; c;;:~ 
-. reference beEim ~ . . . 

'able to record a continuous ·tone image witJl at,J~q<e:t_a 
ratio ofintensitieso-f I 0 or 20 to 1 between the brig Illest 
an-d darkest portions of the image, the same plate 
'Could tocotd a hologram ·with a theoretical dynamic 
ninge5 as high as 95 dB. •The disparity results· from the 
different mecqanisms used to modulate.Jthe viewing 
light.· 
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n :1 tran::-:parcncy ot a continuous-tone object, 
1 

density variations modui:Jte the viewing light. It is 
1 

diflicult to produce photosensitive 111m with a density: 
high enough to reproduce the lbrk portions of the· 
image and still retain other desir:.1blc photographic 

1 

quaiities su.:h as linearity ::i"nd low residual scattering., 
A hologram. on the other hand. difTracts the rccon- · 
structing light to form the image. The amount of 
light diffracted by the fri.1ges that correspond to the 
brightest portions of the image is determined by the 
intensity of the reconstructing wavefront and the 
diffraction efilciency of the hologram (typically I 0~-~). 
The dark portions of the object produce fringes that 
are of low contrast; less light is diffracted in these 
regions. \Vhen no light is returned from the object, 
the hologram consists of a uniform gray exposure 
caused by the reference beam. The minimum intensity 
that can be reconstructed from this hologram is de
termined not bj' the amount of photosensitive material 
in the emulsion but by the light-scattering properties 
of the grains and irregularities in the emulsion. 
Falconer5 predicted that ~the limiting dynamic range 
should be 95 dB; Leith and Upatnieks 6 have measured 
a 50-dB dynamic range for their holograms, which is 
better than that obtained with any single-emulsion 
film . 

An advantage of the Fourier and Fresnel holograms 
not shared by the focused hologram is that informa
tion is stored redundantly over the whole plane so that 
destruction of a portion of the hologram has no effect 
on the integrity of the reconstructed image. For dis
play purposes, image degradation is not noticeable 
unt_il the hologram aperture is reduced to a diameter 
of Jess than a millimeter or so. 

An important property of holograms for informa
tion storage is the resolution of recording. Since the 
dimensions of the diffraction pattern are about the 
s~me as the wavelength of the illuminating radiation 
(about 0.5 J1 m for light), the storage density in terms 
of bits per square millimeter can easily be made as high 
as the resolution of the recording medium allov~·s. Al
though much of the information stored is redundant, 
the full capacity of the recording medium is used in 
holography. including the third dimension. 

Experimental Classifications 

So far, we have di'scussed the various types of holo
grams in terms of the nature of the diffraction pro
duced by the recorded object. Historically, holog
raphy developed along different lines; various 
gcometricai arrangements of object, reference beam, 
and recording plane have occupied the attention of 
many· workers, and the majority of the papers written 
during the past five :years has been concerned with the 
technical details of these geometries and the properties 
of the resulting holograms. Although classifying holo
grams as Fresnel, Fourier, or focused types is helpful 
in understandi-ng the ultimate physical limitations of 
the imaging process. in practice it is more useful \vhen 
applying hol~.)graphy in engineering to discuss types 
according to experimental relation of object and refer
ence wavefronts. 0 

In 1948, G~: bor '-3 realiz~d that the two-step inter
ference recording and dilTraction process shown in Fig. 

"=' 8 couid be used to magnify objects if the wavelength 
used to make .the hologram was shorter than that used 



paratus for display of wide--angle ho!ograms~0 usin&; a 
small fllament bmp with an interference filter is shO\vn 
in Fig. II. 

Equation (41) also suggests another \vay of obtain- · 
ing a sharp ,r~,;construction \'/1l11 the \vide ::.pr;:;ad of 
\V;.:veknt;lhs ih a white-light source. If Ri is LXlrCii1ely 
smaii , as in the case of an image focused on the holo
gram plate, the angular spread of th~ reconstructed 

Up to this point, the discussion has been concerned 
primarily with the principles and techniques of pre
clueing holograms and reconstructing images from 
them. Iviuch research in holography has involvf':rl the 
development of techniques of the art and explaining 
the behavior of the various types. Even though holog
raphy is not yet a mature art, much effort has also 
gone into devising applications for it. 

Displays 

Certainly the principal use of holograms to date has 
been in display. Still, the novelty value of a hologram 
djsplay has not been fully exploited because of the cost 
of producing holograms for a small market. The 
difficulty of providing a non laser light source that pro
duces reconstructions of . satisfactory quality is a 
further barrier to wide-spread distribution of holo
grams. Holograms with low spatial frequencies are 
considerably less critical in their requirements for a 
reconstructing light source than other holograms: 
however_, even when carefully made, these do not reJ 
produce an image with the sh;upness obt;1ined with 
laser .reconstruclion. 

The most inexpei1sive holograms are designed so 
that a recognizable reconstrU<.;:tion can be obtained 
with a white-light source and a gelatin filter. Others 
require more elaborate light sources such as a filtered 
high-pressure mercury-arc lamp or a laser. Recon
structing requirements are probably the biggest dra\v-

,.,, 
'< ·J\ .. 
~··~.~ 

Reference 
beam 

beam 

/Hologram 
/ recording film 

One possible way to display a three-dimensional 
model for training purpo~:;s . 

image is small even for large 0 and large wavelength 
spreads D.A'. A similar expression for the image
point spread as a function of the size of the recon
structing source predicts that the image sharpness is 
indcper:dcnt of the source size for those posilions of the 
image which ue on the hologram plate. This explains 
the unique reconstruction properties of focused-image 
holograms with extended white-light sources. 

back to a wide distribution of holograms for display 
and advertising purposes. 

Apart from the technical problem of displaying the 
hologram to the customer, the hologram salesman 
must also consider the price of the product he is 
selling; a c.Jstom high-quality hologram may cost as 
much as $I 00. On the other hand a mass-produced 
hologram costs as little as 25¢. Techniques for copying 
holograms by contact printing have ~been demon:
strated 21 at. an ultimate cost approaching that of the· 
cost of the photographic film or other medium ·on 
which the hologram is recorded. For this _reason 
non-silver-halide photographic materials such as 
Diazo or thermoplastic materials have been investi
gated with the hope of finding an inexpensive means of 
producing quantities of . holograms. Similarly, at---,
tempts have been made to reproduce holograms by -
pressing or rolling them between master dies: -- At 
present, none of these techniques produces holograms 
of the quality of photographic ones; and the field of 
mass production of holograms for any purpose is still 
in its infancy. 

For ~pplications where the cost of the hologram and 
the associated display are not important, holography 
offers a great deal of promise. A hologram display of 
a large three-dimensional model can be made much 
more~ compact than a conventional display of the full 
model. Particularly where portions of the model can 
be shown in three dimensions, holography is ad
vantageous; a large hologram such as that developed 
by Supertzi and Rigler 10 can be made in a wrap-around 
geometry which, when unrolled a small portion at a 
time, displays different views of the model. Since the 
hologram can be thought of as a window through 
which an object is viewed, small portions of a large 
hologram provide a small angular vi~w of the scene, 
while retaining its three-dimensional aspect. Use of 
holograms D.s three-dimensional displays in trnining 
devices has been proposed (Fig. 12). At the moment, 
the advantages of portability and compactness of the 
hologram do not appear to provide sufficient appeal to 
justify replacement of existing displays with a rela
tively untried techniqu~. As the unique properties of 
this optical technique become more widely available, 
such apr.Ij_cations will become economically feasible. 

Two desirable but impr~:!.ctical applications involve 
the use of holograms for three-dimensional displays 
for computer outputs and for television. Both of these 
applications require a device \Vhich docs not exist at 
the present time-one that would convert electrical 
signals into a. high-resolution, two-dimensional dis
play which can ditrract coherent light. The resolution 

· required for low-spatial-frequency holograms is on the 
order of'a fevv hundred lines per millimeter, a 'lalue 



CALCULATIONS 



STRUCTURAL CALCULATIONS 
(from Laminated Structural Timber Tables) 

Live Load = 
Wood deck = 

(T&G) 
Insulation 
(rigid) 

2 
30#/ft2 Santa Fe (snow) 

841/ft 

Built-up roof 
2 24!/ft 

Wt. of beam 7#/ft2 

w=504F/ft2 

501~/ft2 x 4' -0" O.C. = 2441/ft @ 4' spacing 

Bending: 
Usea unit bending stress= fb = 2000#/in2 

(dry conditions) 
span (L) = 40' -0" 3 Tabless Section Modulus (in ) = 300in3 

Shear a 

Use a w= 50fl/2t2 W = 200~/ft 
bd (7)(16~) 

S = 6 S= 6 = 308in3 

Fv= Allowable unit Horizontal Shearing Stress 
Fv= 120#/in2 so: Member size OK. 

Bending Requirements(greater)Shear Requirements 
than 

F allowable ~ 50.5/in3 OK~ 
Use1 fv = 114#/in so S= 308in 

Deflection a 

1/240 of spa~ 
2500#/in gre~ter than 24~9#/in4 OK, 

bd (7)(16~) 4 
I = -r2 = 12 = 24693/in 

USEe 7"x 16~" Beam = 28,54//ft, 
Grade- No. 2 Dense K.D. 

l SECONDtY BEAM: 
I 4-\(_. 4~ ....., . 

-=~~ -r :. -1 r--{ --~ E6AM 

J 



ill 8QQQjf X 12" 
S = f = 1200 = 80in3 

S = 80in3 

Sos use a beam greater than 80in3. 
USE1 6"x 10"beam -

s = 82.75 2 
I bd 

Acceptable s S= C = -~ = 
5.5x 9.52 

6 = 81.8 OK. 

See drawings: Use- 6"x 10" c= 80.2#In2 parallel 
to grain 

~~· ~-._..~ .. ~-~---

l''x (bY41 L~M~ ~~A.M 

COLUMN 

Total Load = 8000# 
length= 12'- 0" 

eE.~M V ' 

unsupported length (L2) = 4'- 0" 
d=3 because 2" has a 1/d ratio greater than SO. 

Sos Allowable load is smaller than the load 
based on bending • 

• 30E
2 P/A = -r?d = 211 psi - w/snow = 243 psi 

8000# or 2000#/member 
243 psi 6l _psi = 33.2in

2 

w/15SOtJ / in2 for" C" • 

USE: 3"x 6" = 34. Sin2 (greater than) 33.2- in2 OK. 

DESIGN& 4- 3"x6" members with truss supports 
at 4'-0" and 8'-0" per truss column. 



MECHANICAL CALCULATIONS 

Outside air film 
Inside Air film 
Air space @ 4" 
Stucco interior 
Stucco exterior 
Wood Sheating 

w/ insulation 
Wood Sheating 

interior 

Outside air film 
Inside air film 
3/8" Built-up Roof 
2" rigid insulation 
2" wood T&G deck 

Resistance 

.1 7 

.68 
• 92 
120 
.20 

4150 

3150 
10.17 

117 
.68 
.33 

1 .43 
1 I 61 
4.22 

WOOD DOORS (2) U= ~48x 2= ~96 

WINDOWS (3) U= 1~13x 3@ ~" = 1.47 

HEAT LOSS CALCULATIONS 

U 1 Coef. Temp dif1 

100'x 14' = 
1400 

80'x 14' = 
1120 

2520 sq~ft~ 110 70 

ROOF 

2000 sq~ft~ 124 70 

\.JINDOWS 

113 = 25ft2 1 147 70 

(continued) 

Loss 

17,640 BTUH 

33,600 BTUH 

2,600 BTUH 



U. Coef. Temp. dif. 

DOORS 
w/infiltration 

3'+3'+7'+7' = 
20'x 51 cu. ft./hr. 

.498 

EDGE LOSS 

.8Ix 180 LF 

70 

30 PEOPLE@ 25 CFM x Temp dif. 

TOTAL: 

BTUH = CFM x 1.08 x Temp. dif. 
X = 750 X 1,08 X 70 = 56,700 

BTUH = 56,700 
Loss= 57,956 

114,656 BTUH (Total) LOSS 

Loss 

3,970 BTUH 

146 BTUH 

57,956 BTUH 

BTUH 114,656. 
TONNAGE = IZ:000 = 12,000 = 9.5 TONS 

114,656 
I.08x 70 = 1580 CFM TOTAL 

Static Pressure = .1 

CFH FPH STATIC PRESSURE 

1580 
use 1600 

400 

Bonnet 
Take off 

1100 

775 

Duct reduction 
Longest run (vert.) 
Longest run (hor.) 
Difuser 

• I 

. I 

lOLF 
15LF 
20LF 
12LF 
30LF 
20LF 

I07LF 

'EQUIV. LENGTH = I07LF 

SIZE 

16"diam • 

1 0" diam • 

total static pressure required: .1 

Friction Loss/ Longest Run = 107 x .10 
42ft. = .255 



,255 Friction Loss per Longest run 
.120 Register 16" llOOFPM 
.550 Coil & Filter .40 coil 

.296 Fresh air grill 
1:221 

.15 filter (glass fiber 1600 CFN 
22"x 26" x 8") 

1.221 "R" total (fan static pressure) 

BLO~VER HOTOR: 
FPM (greater than) 1100 
S,P. (greater than) 1.221 



LIGHTING CALCULATIONS 

Museum space: 40 x 50 x 14 room index = "F" 

Illumination level = 100 F .·C. 

Fixture : 
Surface mounted semi-direct fluorescent 

2'-0" X 2'-0", 
M.F. = ,65 
Coef. of Utilization= ,50 
Correction for. 30% floor= 1.14 
Spacing to mounting ht. ratio= 1.0 

Lamp Lumens = w/ cool white lamps : 2 lamps/ fixture 
equals 1550 L.L. 

No. of luminaires : 

2000 sq. ft. x !00 F.C. 
1550 X 2 X ,65 X ,50 X 1.14 

DESIGN a 
10 rows@ 4'-0" O.C. 
spaced@ 4'-on:.o~c. 

one fixture/16 sq. ft. 

= 173 units 

ADD- ELECTRICAL RACEWAY BETWEEN UNITS FOR SPECIAL FIXTURES: 

Raceway @ 2' -0'' lengths 

i- 4!-'?~ 1 
. = :{ 11 1 l } : ·==1 :}== . = 

i. \ I I 

l J ~ £\!~' ! i ~ '..;ri Jl' 
·K "1 
) I 



OUTLINE SPECIFICATIONS 



Outline Specifications 

Division 1 - General Requirements 
None in this project 

Division 2 - Site Work 

0210 Clearing of Site 
The site will be examined, grades will be set, 
and building corners will be located to determine 
which natural living trees and shrubs ~~:rill be 
left on the site. Only trees and shrubs lyin3 
within the building lines or ;:,vithin a line 
five feet from the building line or within 
the lines of walkways or parking will be felled 
on initial clearing of the site. The Architect 
will make the final decisions as to '"..vhich 
trees and shrubs shall be felled. All dead 
trees and shrubs and stumps will be removed. 
See drawings to indicate mentioned trees and 
shrubs. 

0220 Earthwork 
Natural contours of the site will be maintained 
when possible. Leave all boulders that are 
not obstructions on the site. 

0250 Site Drainage 
Natural draining toward the drainage creek 
bordering the southwest side of the site v.Till 
be maintained and aided with grading, retaining 
walls, and trenches. See drawings for desired 
drainage contours. 

0255 Site Utilities 
All electrical lines, gas lines, sanitary 
sewer lines, telephone and inter-com lines, 
water distribution, and mechanical water 
system lines \-~Till be buried in service tunnels 
underground as sho~ro on dra~.vin .~ s, 

0260 Roads and Walks 
Service roads and drives will be asnhalt 
paving on a compacted caliche h:::1se as shor...m 
on d~awin~s. Dock areas and parking areas 
will ·be-'reinforced concrete slab cast-in-
place with curb and ?,Utter as shown on drat.vings. 
The circular drives in the visitor's parking 
areas will be natural stone layed on a com
pacted base as shown on drawings. All exterior 
walks tvill be natural stone set on a compacted 
base. 

0270 Site Imnrovements 
Piping, pumps, and drains for the fountain 
in the exhibit courtyard will be placed un
derground and marked at the correct position 
of the fountain, and will be connected and 
assembled after the completion of the foun
tain pool. 



Sprinkler irrigation system will be installed 
as shown on plans. 

0280 Lawns and Planting 
All undesirable grass cover and vegetation 
will be removed. Topsoil and ground cover 
will be planted, tilled, and fertilized and 
brought to finish grading as shown on drawings. 
Trees, shrubs, and other planting ~.vill be 
selected, planted, cared for and protected 
until the completion of this project. 

Division 3 - Concrete 

0310 Concrete Formwork 
Re-usable plywood forms will be used. 

0320 Concrete Reinforcement 
To include all steel bars, mesh and wire 
fabric as indicated in drawings, 

0330 Cast-in-Place Concrete 
To include all foundations, aprons, and curbs 
as indicated on drawings. 

Division 4 - Nasonry 

0410 Mortar 
To be used in bonding all masonry materials. 
Flat or smooth joints to be used with brick 
on floors. 

0420 Unit Masonry 
Modular brick will be set in patterns for all 
interior flooring except where noted on draw
ings. 

0440 Stone 
Natural flagstone to be set on a compacted 
base for all exterior walks. 

Division 5 - Metals 

0540 Light-gau~e 
Frames for overhead doors and columns for 
covered walks will be of light gauge. 

Division 6 - Carpentry 

0610 Rough Carpentry 
Framing-All framing to be #1 grade K.D. 
Douglas Fir. All members in Truss Wa_ll 
System will be chemically treated to resist 
decay fungi and insects, firetreated, and 
assembled before reaching the site. 



Sheating;..All wall sheating to be 5/8" thick, 
exterior grade Douglas Fir Plywood, and will 
be firetreated and chemically treated to 
resist decay fungi and insects, - before reach
ing the site. 
Wood Deck-To be #I grade Southern Pine. All 
members will be tongue and groove sawn and 
will be fire and chemically treated before 
reaching the site. 
Canopy Beams, Purlins, and Decking-All to be 
111 grade Southern Pine. Decking members to 
be tongue and groove sawn. 

0620 Finish Carpentry 
All wood trim will be prestained white pine, 
except for certain door framing, as shown on 
drawings, which t..rill be hand carved or tooled 
by native craftsmen. These frames v..,ill be of 
white pine stained to match the prestained 
wood trim. All finished cabinets will be 
hand carved by native craftsmen and will be 
stained to match the prestained wood trim. 
Work benches and storage bins will be of # 2 
Douglas Fir and will be painted to match 
the -room in ~...rhich they are located. All 
exhibit and display cases will be manufactured 
in Santa Fe and brought to the site on comple
tion of the project. 

0630 Glue Laminated Wood 
All interior structural beams will meet the 
structural requirements and laminating 
specifications of Commercial Standard C.S.253-
63, "Structural Glued Laminated Timber", 
All ends of all beams will be sealed with 
penetrating sealer and will have a second 
sealer of a plastic water resistant material 
applied to the last 3'0" of both ends of each 
beam. 
All beams 'tvill be chemically treated to resist 
decay fungi and insects and will be firetreated 
before shipment. 

Division 7 - Moisture Prote~Jl&n 

0720 Building Insulation 
To include 1\ .. fiber insulat-ion (rigid) placed 
on all r.oof decks. ~~alls to ha'.re 3" batt 
insulation. 

0750 Membra!}~ Roofin?. 
All structures in this project incltldino: 
covered walks are to have ~ ply built up 
bituminous roofjng. 

0760 Sheet Metal Work 
Me-tal Roof Flashing and Tri.ro-All. struct,,res 



will have copper c·ap fle,shing wirh a rni_njmum 
reveal on the e:'rterior of paraof?t walls, 
galvarized steel downspouts (inside ~he wall) 
and copper base and wall fla~hi~?. EYnosed . 
beams ~~igas) will have a cap fl;shing·a~ta~hed 
to the middle of the beam, ?S s~own on ~rawings, 
to shed moisture and protect ~he beam. 

0790 Caulking and Sealants 
Sealants t-rill be used A-round Pll vent stacks. 
High straight caulking- ~..:r:i 11 he ,.1sed 'to se;::d_ 
all expose~ heams with 0xte~ior nlaster walls 
as shown 01!. drawings. 

Division 8 -Doors, ~.Vind9vvs, ann. Gl~ss 

0820 Wood Doors 
All interior and exterior doors will be solid 
core doors tooled and ca~ved by native crafts
men. 

0830 Special Doors 
Overhead doors-all overhead doors will be of 
steel construction with ~lass T)anels and 
mounted in steel frames as sho~m in drawin~sg 

0885 Glass ~n~ Glazing 
All glass used for this project" is to be 
tinted "bronze" glass unless noted on dr<?~~rings. 
Glass will be set in wood frames and sealed 
with glazing compounds. 

Division 9 - Finishes 

0910 Lath and Plast~ 
All interior and exterior walls will be m~tal 
lath backed with waterproof paper covered 
with plaster. Exterior plaster will be portland 
cemen~ plaster with large ag~regates. Interior 
plaster will be acoustical plaster with granular 
aggregates. Both interior and exterior plaster 
will receive a fireproofin~ coating and will 
be painted the same or a compatible color as 
indicated on drawings. 

0990 Painting 
Exterior paint will be cl natural earth color 
as dictated in the Santa Fe Zoning Ordinance. 
Th.e color will be selected by the Archi teet 
and will approach the "sienna" of the color 
scale. 

Division 10 - Specialties 

1040 Identifying Devices 
Plaques-~vhere indicated in drawings o 



1050 Lockers 
To be installed in maintainance area as indicated 
and will be of steel construction and have key 
locks. 

1067 Storage Shelving 
Heavy duty steel shelving for storage of parts 
and equipment will be required in the library, 
storage rooms, archives, and equipment storage 
areas. 
Light gauge storage shelving ~..Jill be required 
in each laboratory. 

Division 11 - Equipment 

1118 Darkroom Eguioment 
To include all necessary equipment to meet 
the needs of the complex: cassette boxes, 
file and print storage, cabinets, developing 
tanks, print driers, illuminators, counter
tops, work tables, sinks, racks, and venting 
equipment. 

1140 Food Service Equipment 
The concession in the exhibit court v.1ill be 
supplied with a snack bar with portable drink 
units, sink, drains, ice maker, and coffee 
urns. 

1160 Laboratory Equipment 
To include sinks, dating process machines, 
4'x8' work tables, sound tables, chemical 
storage, fume hoods, filing systems, storage 
cases, gluing tables, labeling equipment, 
and racks (vertical and horizontal). 

Tape Lab: Recorders, sound projector, 
dictation equipment, film projectors, sound 
proof areas (rooms), and office furniture. 

1165 Library Equipment 
To include bookshelving, book stacks, tables 
and chairs, microfilm storage, archives storage, 
and heavy duty shelving racks. 

1185 Parking Equipment 
Striping as indicated on drawings 

Division 12 - Furnishings 

1260 Furniture 
Handcarved and/or contemporary interior furni
ture will be required in lounge areas and 
0ffice areas. 
Exterior furniture will be required in patio 
areas and benches will be located throughout 



the complex for visitor seating. Exterior 
furniture to be handcarved. 

1270 Seating 
30 classroom desks-chair units will be required 
for the classroom building (metal). 

Division 13 - Special Construction 

1345 Insulated rooms 
To be insulated to the degree of "Soundproof" 
(two rooms in tape lab). 

1380 Storage Vaults 
To include vault doors with fireproofing and 
alarm system. 

Division 14 - Conveying System 
None in this project 

Division 15 - Mechanical 

1510 Basic Materials and Methpds 
All pi6in~ and pipe fittings will be of cast 
iron or copper. 

1520 Water Supply System 
All water supply system p1p1ng is to be of 
copper, and to be connected by the City of 
Santa Fe. Domestic hot water will be supplied 
to all restrooms, laboratories, workrooms, 
and lounge areas. 

1525 Soil and Waste Svstem 
Standard cast iron waste and soil plumbin~ 
system to be installed. Straight runs at 
laboratories and workshops. 

1529 Roof Drainage System 
Roof and canopy drainage will be drained 
directly to the ground. l"fetal do~.mspouts 
will be enclosed ~.vi thin the exterior- wall 
system and in the columns of the canopy. 

1530 Plumbing Fixtures and Trim 
All fixtures will be beiee colored porcelain 
except where noted on drawings. Toilets are 
to be flush value type. 

1540 Special Pining System 
A compressed air system will be provided 
in the laboratory facilities. 

1550 Fire Extinguishing System 
An automatic carbon dioxide foam system will be 



. Pl:O:Vided for all areas except where noted 
ori .··drawings .; 

1577 Dual-Temperature System 
Central plant for hot water boilers and re
frigeratort~units. A pipe system of circulation 
to fan coil units in every building or zone 
as indicated on drawings. 

1590 Refrigeration 
Water chillers are to be placed throughout 
the complex·: for both visitors and staff as 
indicated on drawings. 

1595 H.V.C. Controls and Instruments 
One set of controls will be located in each 
builoing. 

Division 16 - Electrical 

1610 Basic I1aterials and Methods 
Basic materials and methods will com:J?ly ·with 
the National Electrical Codeo 

1620 Electrical Service System 
All electrical service will be supplied to 
the northwest corner of the site by an overhead 
system. 
The structures on the site will be linked to 
the system by an underground system. 

1630 Electrical Distribution System 
Will be installed in metallic conduit. 

16lj.Q Lighting Fixt11res 
Indoor lighting will consist of fluorescent 
lights with incandescent lights and a flexible 
raceway to be used with incandescent lights 
and dimmers to emphasize exhibits or important 
areas. 
Exterior lighting v!iJJ. be used to dramatize 
the buildings at night as well as provide a 
deterrent for vandalism. 

1650 Communication Svstem 
Telephone service will serve as off site 
communication and an intercom system with 
units to each building and parts of buildings 
and central control in Administration building 
will serve as on site communication. 

1670 Electrical Power Equipment 
Electrical motors and pumps will be nrovided 
where indicated in drawings. 



1690. -Electrical Sys·t ·em Controls and I-nstruments 
· ·· · C~.r~ctt~t breaker·s will be used 

. . 

1695 Li.ghting ;protection :System 
Circuit breakers will be used 



DIVISION SPECIFICATIONS 



SECTION 0330 
CAST-IN-PLACE CONCRETE 

0030.01 Scope of this Section 

A. Requirements of the Conditions of the Contract and 
of Division 1 of these Specifications apply to all 
work under this section. 

B. Includes all for.mwork, reinforcing steel, wire mesh, 
accessories, equipment, hoists, runways, etc. 
necessary to complete all plain and structural 
poured-in-place concrete work, as indicated on 
the drawings and/or as specified. 

c. (See other items under Cir. 14 - if required) 

0330,02 General Provisions 

A. Industry Standards - Unless otherwise specified 
herein, all work under this heading shall conform 
to the requirements of the A.C.I. Building Code 
(A6L-318-Latest), published by the American 
Concrete Institute and Design and Control of 
Concrete Mixes, published by the Portland Cement 
As so cia tion. · 

B. Shop Drawings The plans accompanying these 
specifications show typical dimensions and 
details of all reinforced concrete construction. 
Detailed shop drawings showing number and location 
of bars, including complete bar lists and bending 
diagrams, shall be prepared by the contractor and 
submitted in triplicate form to the Architect for 
his approval. One copy of such approved drawings 
will be retained by him as a permanent record. 

G. Samples - Concrete shall be designed in accordance 
with current ACI standard recommended practice 
for the design of concrete mixes (ACI-613) or 
ASTM (94) with normal Portland Cement and an 
approved concrete.dispersing agent which reduces 
the water required for a given consistency and 
complies fully with the water-cement ratio law, 
and shall be so designed that segregation or 
excessive bleeding will not occur. The con
tractor shall submit samples of material to an 
established testing laboratory selected by the 
Architect. All laboratory testing costs will be 
paid by the Owner. 



D. Testing - All test procedures shall conform with 
applicable ASTM Standards (latest). During the 
progress of the concrete work, tests will be 
made by the testing laboratory. At least one(l) 
test shall be made of each day's pouring on each 
major portion or section of the work. The labora
tory will provide the molds for the test specimens, 
and will fill them and compact the specimens, but 
the Contractor shall supply the concrete, the labor 
for transporting it to the testing platform, a 
proper tamping rod, and proper storage facilities. 
Each test shall consist of four (4) specimens, 
one (1) of which will be tested at seven days and 
three (3) at twenty-eight days. Additional tests 
will be made whenever any unusual circumstances 
in connection with the work which, in the opinion 
of the Architect, constitute cause for making such 
tests. In addition to the other equipment for 
testing, the Contractor shall furnish and keep 
available at the site of the work an accurately 
made slump test cone, made of sheet metal and 
measuring eight inches (8) bottom diameter, four 
inches (4) top diameter and twelve inches (12) 
high, complete with handles and foot pieces. 

In any case where the average strength of the 
laboratory control cylinder as shown by the tests 
for any portion of the structure, falls below the 
minimum ultimate compressive strength specified, 
the Architect shall have the right to require the 
Contractor to provide improved curing conditions of 
temperature and/or moisture to secure the required 
strength. Also, if the average strength of the 
laboratory control cylinders should fall so low 

·as to cause the Owner to so require load or core 
tests shall be made on the portions of the struc
ture to which the respective unsatisfactory test 
reports apply. In such cases (where the results 
of the tests indicate inadequate strength), the 
cost of additional tests, and any corrective work 
ordered on account thereof, shall be borne by the 
General Contractor. 

E. Delivery and Storage - Preparation of Equipment 
and Place of Deposita Before placing concrete all 
equipment for mixing and transporting the concrete 
shall be cleaned, all debris and ice shall be 
removed from the spaces to be occupied by the 
concrete, forms shall be thoroughly wetted (except 
in freezing weather) or oiled, and masonry filler 
units that will be in contact with concrete shall 
be well-drenched (except in freezing weather), 
and the reinforcement shall be thoroughly cleaned 
of ice or other coatings. 



F. (See other items under Circular 14 - if required) 

0330.03 Materials 

A. All materials shall be delivered, stored, and 
handled to prevent inclusion of foreign materials 
and damage by water or weather. Any material 
which has deteriorated or which has been damaged 
shall not be used. All materials shall meet the 
requirements of ASTM Standards, latest edition, 
as follows: 

1. Portland Cement: ASTM C- 150 Type 1. 
2. Coarse Aggregate: ASTM C-33. Range bet~veen 

1~" to /!4. Naxi.mum 5/8" in concrete block beams 
and lintels. ' 

3. Fine Aggregate: ASTM C-33. 
4. Water: Clean and free from deleterious materials. 
5. Reinforcing Steel Bars: ASTM A15 and ASTM A305. 
6. Reinforcing '...fire Mesh: ASTI1 A185. 
Note: Reinforcing steel, meeting requirements of 
these specifications, may he of domestic ot foreign 
manufacture. If steel to be used is not of domestic 
manufacture, it is not to be used until tests on 
each size bar, from foreign country, from each 
truck delivery shown the bars to meet the require
ments of these specifications.. T~vo testbars of 
each size, from each foreign country, in each 
truck delivery,are to be cut from bars selected 
by the Architect's representative and delivered 
at the contractor's expense to an approved test-
ing laboratory~ selected by the 0'\;.vner. The test 
bars are to be not less than 4 feet long. The 
cost of these tests ~.vill be paid for by the Owner, 
but replacement of bars tested are to be paid for 
by the contractor. 
7. Expansion joint Material: Shall be an approved 

premoulded type, ~" thick unless otherwise 
shown, ASTM D-544. 

8. Floor Hardener• All exposed concrete floors 
shall be treated with floor hardener. 
"Armortop" as manufactured by the Anti-Hydro 
Water-proofing Co., Lapidolith Master Builders' 
Concrete Curing Compound and Wests' Concrete 
Floor Treatment Clear Bond will be acceptable. 

9. Admixtures: Pozzolith, plastiment, or 
placewell shall be used in all concrete in 
strict accordance to manufacturer's recom
mendations. 

10. Forms: Wood, metal or other material as 
approved by the Archi teet. lvood Forms: 
Unexposed concrete surfaces use No. 2 common or 
better lumber. Where concrete is exposed line 
forms with ~" plywood or \" masonite. 



11. · F6rm 6il• Form oil shall be non-staining, 
paraffin-base oil, having specific gravity of 
between 0,8 and 0,9, 

12. Form tiesa Shall be of such design to provide 
the folowinga · Ten.sil strength of 3000 pounds 
when fully assembled, ajustable length, free 
of devices that will leave hole or depression 
larger than 7/8" diameter back of exposed 
concrete surface, no metal shall remain\·FWi'th
·in one inch of the finish concrete surface 
when forms are removed, 

13. Shoresa Shores for temporary support of 
concrete members during construction shall be 

.. ;of adequate strength and properly braced to 
safely support loads which are to be imposed 
upon them. · 

B. Forms shall conform to the shape, lines, and 
dimensions of the members as called for on the 
plans, and shall be substantial, and sufficiently 
tight to prevent leakage of mortar. They shall 
be properly braced or tied together so as to 
maintain position and shape unde:r load. Where 
necessary, provide forms with pockets for proper 
adjustment of reinforcing and to permit inspection 
and cleaning. Coat contact surfaces of wood 
forms with form oil. If forms are reused they 
shall be cleaned and if necessary re-oiled. 
Form oil shall be applied lo~g enough in advance 
to prevent oil from affecting appearance or 
texture of the concrete surface. 

1. Forms shall be removed in such a manner as to 
insure the complete safety of the structure. 
Where the structure as a whole is adequately 
supported on shores the removable floor forms, 
beam and girder sides, column and similar 
vertical forms may be removed after 24 hours 
provided the concrete is sufficiently strong 
not . to be . injured ·~·'thereby. In no case shall 
the supporting forms or ~horing be removed 
until the members have acquired sufficient 
strength to support safely their weight and 
the load theron, 

2. Setting, bedding, and splicing of all reinforc
ing steel, except where otherwise noted, 
shall conform to "Manual of Standard Practice -
Reinforced Concrete Construction" published 
by the Concrete Reinforcing Steel Institute. 
Spacing of chairs, bolsters and spacers shall 
comply with the above documents. Before 
being p~aced in the work, reinforcing shall 
be thoroughly cleaned of rust, mill scale,dirt, 
oil or other coatings which might tend to 
reduce the bond of the concrete thereto. 



0330,04 Performance 

A. Mixing and Conveying Concrete 

1. Mixing of Concretea The concrete shall be 
mixed until there is a uniform distribution 
of the materials and shall be discharged com
pletely before the mixer is recharged, For 
job-mixed concrete, the mixer shall be ro
tated at a speed recommended by the manufac
turers and mixing shall be continued for at 
least one minute after all materials are in 
the mixer, Ready-mixed concrete shall be 
mixed and delivered in accordance with the 
requirements set forth in the "Standard 
Specifications for Ready-Mixed Concrete" 
(ASTM C94), Ready-Mix Concrete shall be 
transported and deposited not more than 60 
minutes after water has been added, 

2, Conveying Concrete: Concrete shall be con
veyed from the mixer to the place of final 
deposit by methods which will prevent the 
separation or loss of materials, Equipment 
for chuting, pumping and pnuematically 
conveying concrete shall be of such size and 
design as to insure a practically continuous 
flow of concrete at the delivery and without 
separation, 

B. Depositing Concrete• Concrete shall be deposited 
as nearly as practicable in its final position to 
avoid segregation due to rehandling or flowing, 
Concreting shall be carried on at such a rate that 
the concrete is at all times plastic and flows 
readily into the spaces between bars, No concrete 
that has partially hardened or been contaminated 
by foreign materials shall be deposited on the 
work nor shall retempered concrete be used. 

When concreting is once started, it shall be 
carried on as a continuous operation until the 
placing of the panel or section is completed, 
The top surface shall be generally level. 

All concrete shall be thoroughly compacted by 
suitable means during the operation of placing, 
and shall be thoroughly ~.rorked around reinforce
ment, embedded fixtures, and into the corners of 
the forms, Internal vibrators shall be used to 
aid in the placement of concrete and shall be 
used under experienced supervision and kept out 
of contact with reinforcement or steel forms, 
Vibrators shall not be used to convey the concrete 
along the forms. 



All vertical members shall be filled at least 
two hours ahead of the horizontal members to 
allow the concrete in the vertical members to 
take its initial settlements. The placing of 
vertical member concrete shall be in one continu
ous pperation to the level of the bottom of the 
horizontal member supported by it. 

Top surface of all slabs shall be leveled with 
a 16' straightedge over screeds not over 8' apart 
to secure uniform thickness and level surfaces. 
All walls shall be poured continuously in layers 
of 8" to 12" in thickness, 

0330,05 Protection and Cleaning 

A. Curing and Cold Heather Requirements 

1. Curings Provisions shall be made for main
taining concrete in a moist condition for a 
period of at least five days after the 
placement of the concrete, 

2, Cold Weather Requirements• Adequate equipment 
shall be provided for protecting the concrete 
during freezing weather or near freezing 
weather. No frozen materials containing ice 
shall be used. All concrete materials and 
all reinforcement, forms, fillers, and ground 
with which the concrete is to come in contact 
shall be free from frost. Whenever the 
temperature of the surrounding air is below 
40 degrees F., or if it appears that freezing 
weather is approaching, no concrete shall be 
poured except upon specific approval of the 
Architect. 

B. Finishing 

1. Trowel Finishesa Floors shall be struck off 
true at. the required levels or grades shown, 
with appropriate slopes to drains as shown, 
After screeding, surface shall be given a 
sprinkle coat of neat cement and sand, mixed 
1 to 1, then floated and troweled to a 
smooth, hard polished surface. Final trowel
ling and burnishing shall be done by hand. 

Trowelling may be done by machines, except 
that final trowelling and burnishing shall 
be done by hand, 

Finished surfaces shall be trowelled a 
sufficient number of times as may be required 
to produce a hard, smooth, highly polished 
surface. Test all surfaces with 16' straight
edge·, and straighten surfaces to secure a 



gradual variation of not more than ~" in. the 
length of the 16' straightedge. All filling 
of low spots shall be done with freshly 
prepared cement mortar and in no case shall 
laitance screeded off surface of the slab be 
used for this purpose. 

Concrete surfaces which receive ceramic or 
quarry tile shall be straightedged off, 
darbied in and all low spots filled, then 
again darbied and floated to embed all sharp 
or projecting aggregate and eliminate all low 
spots. Slabs shall be level and carefully 
gauged to screeds so that finish floor shall 
be of a uniform thickness as indicated on 
the dra~..:rings. 

2. Broom Finish: \Jo/here shown on the drawings 
concrete slabs shall be broom finished. 
Finish shall be as specified for trowel 
finish except prior to final set of concrete, 
brush concrete surfaces with soft bristle 
broom to texture approved by the Architect. 
Edges shall be finished with an edging tool 
as shown on the drawings. 

3, Rubbed Finished Concrete: All concrete 
left exposed and as noted on the drawings 
shall be rubbed finished. Immediately after 
removing forms, remove joint marks, projections, 
loose materials, point up voids with mortar 
of one part Portland Cement and two Parts 
sand. Rub entire surface with carborundum 
stone to a smooth, even finish. 

0330,06 Close Out 

As soon as forms have been removed, all surfaces of 
concrete shall be carefully examined for defects. 
Slight honeycombs shall be well-~ .. retted and allowed 
to absorb the moisture and then p ·a.inted solidly and 
neatly with mortar of one part Portland Cement and 
two parts sand. Any concrete which in the Architect's 
judgement is faulty or inferior shall be removed 
immediately and replaced at the expense ot the 
contractor. 



PRESENTATION 


	ttu_etd001_013013_000000
	ttu_etd001_013013_000001
	ttu_etd001_013013_000002
	ttu_etd001_013013_000003
	ttu_etd001_013013_000004
	ttu_etd001_013013_000005
	ttu_etd001_013013_000006
	ttu_etd001_013013_000007
	ttu_etd001_013013_000008
	ttu_etd001_013013_000009
	ttu_etd001_013013_000010
	ttu_etd001_013013_000011
	ttu_etd001_013013_000012
	ttu_etd001_013013_000013
	ttu_etd001_013013_000014
	ttu_etd001_013013_000015
	ttu_etd001_013013_000016
	ttu_etd001_013013_000017
	ttu_etd001_013013_000018
	ttu_etd001_013013_000019
	ttu_etd001_013013_000020
	ttu_etd001_013013_000021
	ttu_etd001_013013_000022
	ttu_etd001_013013_000023
	ttu_etd001_013013_000024
	ttu_etd001_013013_000025
	ttu_etd001_013013_000026
	ttu_etd001_013013_000027
	ttu_etd001_013013_000028
	ttu_etd001_013013_000029
	ttu_etd001_013013_000030
	ttu_etd001_013013_000031
	ttu_etd001_013013_000032
	ttu_etd001_013013_000033
	ttu_etd001_013013_000034
	ttu_etd001_013013_000035
	ttu_etd001_013013_000036
	ttu_etd001_013013_000037
	ttu_etd001_013013_000038
	ttu_etd001_013013_000039
	ttu_etd001_013013_000040
	ttu_etd001_013013_000041
	ttu_etd001_013013_000042
	ttu_etd001_013013_000043
	ttu_etd001_013013_000044
	ttu_etd001_013013_000045
	ttu_etd001_013013_000046
	ttu_etd001_013013_000047
	ttu_etd001_013013_000048
	ttu_etd001_013013_000049
	ttu_etd001_013013_000050
	ttu_etd001_013013_000051
	ttu_etd001_013013_000052
	ttu_etd001_013013_000053
	ttu_etd001_013013_000054
	ttu_etd001_013013_000055
	ttu_etd001_013013_000056
	ttu_etd001_013013_000057
	ttu_etd001_013013_000058
	ttu_etd001_013013_000059
	ttu_etd001_013013_000060
	ttu_etd001_013013_000061
	ttu_etd001_013013_000062
	ttu_etd001_013013_000063
	ttu_etd001_013013_000064
	ttu_etd001_013013_000065
	ttu_etd001_013013_000066
	ttu_etd001_013013_000067
	ttu_etd001_013013_000068
	ttu_etd001_013013_000069
	ttu_etd001_013013_000070
	ttu_etd001_013013_000071
	ttu_etd001_013013_000072
	ttu_etd001_013013_000073
	ttu_etd001_013013_000074
	ttu_etd001_013013_000075
	ttu_etd001_013013_000076
	ttu_etd001_013013_000077
	ttu_etd001_013013_000078
	ttu_etd001_013013_000079
	ttu_etd001_013013_000080
	ttu_etd001_013013_000081
	ttu_etd001_013013_000082
	ttu_etd001_013013_000083
	ttu_etd001_013013_000084
	ttu_etd001_013013_000085
	ttu_etd001_013013_000086
	ttu_etd001_013013_000087
	ttu_etd001_013013_000088
	ttu_etd001_013013_000089
	ttu_etd001_013013_000090
	ttu_etd001_013013_000091
	ttu_etd001_013013_000092
	ttu_etd001_013013_000093
	ttu_etd001_013013_000094
	ttu_etd001_013013_000095
	ttu_etd001_013013_000096
	ttu_etd001_013013_000097
	ttu_etd001_013013_000098
	ttu_etd001_013013_000099
	ttu_etd001_013013_000100
	ttu_etd001_013013_000101
	ttu_etd001_013013_000102
	ttu_etd001_013013_000103
	ttu_etd001_013013_000104
	ttu_etd001_013013_000105
	ttu_etd001_013013_000106
	ttu_etd001_013013_000107
	ttu_etd001_013013_000108
	ttu_etd001_013013_000109
	ttu_etd001_013013_000110
	ttu_etd001_013013_000111
	ttu_etd001_013013_000112
	ttu_etd001_013013_000113
	ttu_etd001_013013_000114
	ttu_etd001_013013_000115
	ttu_etd001_013013_000116
	ttu_etd001_013013_000117
	ttu_etd001_013013_000118
	ttu_etd001_013013_000119
	ttu_etd001_013013_000120
	ttu_etd001_013013_000121
	ttu_etd001_013013_000122
	ttu_etd001_013013_000123
	ttu_etd001_013013_000124
	ttu_etd001_013013_000125
	ttu_etd001_013013_000126
	ttu_etd001_013013_000127
	ttu_etd001_013013_000128
	ttu_etd001_013013_000129
	ttu_etd001_013013_000130
	ttu_etd001_013013_000131
	ttu_etd001_013013_000132
	ttu_etd001_013013_000133
	ttu_etd001_013013_000134
	ttu_etd001_013013_000135
	ttu_etd001_013013_000136
	ttu_etd001_013013_000137
	ttu_etd001_013013_000138
	ttu_etd001_013013_000139
	ttu_etd001_013013_000140
	ttu_etd001_013013_000141
	ttu_etd001_013013_000142
	ttu_etd001_013013_000143

