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CHAPTER I 

INTRODUCTION AND APPROACH 

Purposes of This Study 

This study is multi-purpose in nature. The primary 

purpose is to make a rhetorical analysis of the seven 

speeches delivered at the first symposium of the Interna

tional Center, hereafter referred to as ICASALS. These 

speeches will be considered in terms of invention, v/hich 

concerns the subject matter of the speeches.. 

A second purpose is to establish for the reader a study 

that will show the original purposes and development of 

ICASALS as they were formulated in its inception. This be

ing done from a rhetorical standpoint, future rhetorical 

critics and others interested in ICASALS can consider the 

speeches in light of what was proposed and how it was pro

posed in the beginning of ICASALS. 

A third purpose is to record original comraents about 

ICASALS coming from its creator. Dr. Grover E. Murray. This 

study will record his ideas and those of men who were 

closely connected with ICASALS at its inception. Although 

this third purpose is historical in nature, it is signifi

cant in that the rhetoric used by these men was the rhet

oric that established ICASALS and bears greatly on its suc

cess as a center for arid and semi-arid land studies. 



Justification of This Study 

One justification for this study can be found in the 

justification for ICASALS itself. This justification is 

that man is constantly struggling with his environment, not 

only with his relationship to the availability of water, but 

many other aspects of his ecology as well. Although science 

plays a major part in this ecological battle, man must know 

how to inform, persuade, and disseminate information if he 

is to survive. In many cases this is done by the spoken 

word. An analysis of how it was spoken, when and where it 

was spoken is of importance because he can learn how to in

form better from what he has done in the past. This prin

ciple when applied to ICASALS is definite rationale for 

this study. 

Another need for this study is the need to record and 

analyze what was said on the first day of ICASALS. Only 

time and the growth of ICASALS will determine tlie importance 

of this justification. 

A third reason for this study is the nature of the men 

that delivered these speeches. They all are recognized as 

leaders in their particular areas of knowledge. Some of 

them are known the world over as authorities on the subject 

of arid and semi-arid lands. 

The occasion that brought the seven speeches to be 

analyzed is of importance also. The occasion was the 



inauguration of Dr. Grover E, Murray, the eighth president 

of Texas Technological College. This brought many digni-

taries and world renowned individuals to the campus. 

Because of the foregoing considerations, a rhetorical 

analysis with emphasis on invention (or subject matter) is 

justified. 

Method of Study 

Chapter four will define invention and chapter five 

will establish criteria for evaluation. Chapter six will 

be the application of these criteria to each of the seven 

speeches, 

The classical works of Aristotle and Cicero are used 

in this study, especially in chapter four. Specific portions 

of Aristotle's Rhetoric and Cicero's De Inventonie are used 

in defining and developing the chapter on invention. Works 

of contemporary authors are used to provide a modern appli

cation of the classical rhetorical principles. 

In the evaluation chapter sources for evaluation are 

taken from contemporary textbooks in rhetoric that employ 

principles set fortli by classical authors, Thonnsen and 

Baird's text. Speech Criticism, is used in establishing a 

model of a good informative speech. In the sixth chapter 

the speeches are evaluated on the basis of the critical 

apparatus. 



Materials for Study 

Fortunately all seven of the first symposium speeches 

are preserved in a publication published by the Texas Tech 

Press. 

The seven speakers and their speech titles are given 

below: 

1. "The Arid Lands--Conservation is Always the Key"— 

Honorable Stewart L. Udall, Secretary of the 

Interior. 

2. "Arid and Semi-Arid Zones in Mexico"—Sr. Lie. 

Emilio Portes Gil, Presidents Honorario, Institute 

Mexieano de Zanos Aridos, A.C. 

3. "The Challenge of Adapting Human Societies to Arid 

Environments"—Dr. S. Dillon Ripley, Secretary of 

the Smithsonian Institution, 

4. "Resource Development in Texas"--Honorable John 

Connally, Governor of Texas. 

5. "Education: The Human Side of Economic Develop

ment"—Honorable John W. Gardner, Secretary of 

Health, Education and Welfare. 

6. "Geologic Science and the Future of Man"—Dr. 

International Center for Arid and Semi-Arid Land 
Studies, ICASALS Publication No. 1, Arid and Semi-Arid 
Lands--A Preview (Lubbock, Texas: The Texas Tech Press, 
1967) . 



William T. Pecora, Director, United States Geo

logical Survey. 

7. "Man and Climate"—Dr. Luna B. Leopold, Senior 

Research Kydrologist, United States Geological 

Survey. 



CHAPTER II 

HISTORY AND DEVELOPMENT OF ICASALS 

The Beginning 

The International Center for Arid and Semi-Arid Land-

Studies (ICASALS) started in April, 1966, as a concept in 

the mind of President-elect Dr. Grover E. Murray. Dr. 

Murray had for some time been a conservationist in his own 

right. A geologist by profession, he was well aware of 

problems in arid and semi-arid lands. 

In 19 66 the Coordinating Board of the Texas College 

and University system asked that all the colleges and uni

versities in the Texas College and University system assume 

a special role to pursue as an educational institution. 

This fact and Dr. Murray's knowledge of arid and semi-arid 

lands gave rise to the concept of ICASALS. 

According to Dr. Murray, the ICASALS' concept began 

in his mind: 

. . . as I was reading the chapter on the Roman 
civilization of the Sahara Desert, the thought 
suddenly came to me that since Texas Tech needed 
a specific role of focus, a center for study of 
arid and semi-arid lands could fulfill this role.'̂  

Interview with Dr. Grover E. Murray on May 29, 19 70, 
in his office by this v/riter. See Appendix H, p. 209. 

^Ibid. 



Then on June 18, 19 66, Dr. Murray's proposal for a 

special role of Texas Technological College in The Texas 

College and University System was presented to the Board 

of Directors. On that day it was unanim.ously approved. 

Then on August 20, 19 66, ICASALS was officially established: 

V7HEREAS, the Board of Directors of Texas Tech
nological College, on June 18, 19 66, adopted as 
the special role and scope of the College "the 
study of arid and sem.i-arid lands in all their 
broad aspects," and 

WHEREAS, there is a need for the coordination of 
research and educational activities pertaining 
to this special role and scope, 

NOW, THEREFORE, BE IT RESOLVED that the Interna
tional Center for Arid and Semi-Arid Land Studies 
(ICASALS) is hereby established.^ 

As the concept of ICASALS began to be expanded into 

reality. Dr. Murray asked the deans and department heads to 

give him suggestions about what their department could con

tribute to the development of ICASALS. Dr. Murray also 

found a favorable attitude toward ICASALS and its develop

ment. His speech to the faculty on November 21, 19 66, shows 

their backing for ICASALS. 

An attempt was made by Dr. Murray to establish an 

Texas Technological College Board of Directors, Board 
Minutes, Vol. II, 1965-1966, p. 3. 

^Ibid. 

5 
Ibid., Vol. Ill, p. 3. 
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atmosphere of creative thinking from the faculty and others 

connected so ICASALS could develop free of bias. According 

to the speech below, his attempt was successful: 

, . . from a survey of the deans of Tech's various 
schools conducted earlier this year, we obtained 
an extremely rewarding fund of information and 
ideas on how ICASALS could relate to their individ
ual schools. We also found an immense desire to 
make ICASALS a reality. That desire gave us addi
tional impetus to carry on to the point we have 
reached today.° 

Since November 1, 19 66 

In the same speech he made it quite clear that ICASALS 

would not take the place of other disciplines on campus. 

His comments also point up the fact that ICASALS will develop 

along with other fields associated with the university: 

Our intention is to exercise just as great an 
effort in developing quality programs in non-
related fields as we are in developing those 
related to ICASALS.7 

Since the establishment of ICASALS a staff has been re

quired to maintain an office on campus. Dr. Thadis Box 

became ICASALS' first direetor-at-large in March, 1967. 

He served in that capacity until August 31, 19 69. 

After just one year of growth the ICASALS Newsletter 

was being sent to more than 4,000 individuals, agencies, and 

6 
Grover E. Murray, address delivered to the faculty in 

the Student Union^Building, Texas Technological College, 
Lubbock, Texas, on November 21, 19 66. 

"^Ibid. 
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8 institutions in eighty-one countries. One year later in 

the ICASALS Newsletter, circulation growth had reflected 

a year's grov/th of the center: 

The ICASALS Newsletter was expanded to eight 
pages and its circulation increased by 1,000 to 
a total of 5,00 0. In addition to faculty, it is 
sent to 2,8 35 national and 808 foreign individ
uals, research centers, government departments 
and agencies, universities, foundations, libraries, 
and embassies. Approximately 500 books, mono
graphs , journals and articles were received from 
sources in the United States, 21 foreign countries 
and from the United Nations. These bring to more 
than 2,500 pieces the literature placed in the 
Texas Tech Library by the International Center.^ 

In chapter three it is noted that two of the purposes 

are to disseminate information and provide for a high quality 

library. As the reader can see, these purposes were begin

ning to be fulfilled. Buildings are currently under con

struction to house the Center. 

On September 1, 19 69, Dr. Frank B. Conselman assumed 

duties as Executive Director of ICASALS to replace Dr. Box, 

who had resigned to continue activity in college teaching 

in Utah. There are presently seven deputy directors under 

the chairmanship of Dr. .Idris R. Traylor, Jr. 

ICASALS is growing, and growing rapidly. As Dr. Murray 

ICASALS Annual Review, ICASALS Newsletter, July, 1968, 
p . 1 . 

9 I b i d . , J u l y , 1969, p . 1 . 
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mentioned in this writer's interview with him, "ICASALS vzill 

grow only as large as the university itself." 

The Symposium 

A symposium on arid and semi-arid lands was held in 

connection with the inauguration of Dr. Murray as president 

of Texas Technological College. The symposium itself took 

place on Monday, October 31, 19 66, in the Municipal Audi

torium at Lubbock, Texas. The symposium was called "Arid 

and Semi-Arid Lands—A Preview." 

All seven speeches of the symposium were delivered from 

9:00 a.m. until 4:00 p.m. The University Daily says the 

12 attendance was 2,000. Many of those in attendance were 

dignitaries that had arrived for the inauguration of Dr. 

Murray as Tech's eighth president the following day. Others 

in attendance were faculty and interested people of the area. 

According to this writer's interview with Dr. Murray, 

the symposium had three purposes: 

First, to introduce the concept to a large 
audience. Second, to obtain a reaction of ICASALS 
from the authorities who were here. Third, the 
symposium was designed to stimulate and create 
interest in the concept. 

Appendix H, p. 210. 

Taken from a pamphlet handed out at the sumposiu-a. 

•'•̂ Mack Sisk, "Conservationists Applaud Tech's Eighth 
President," The University Daily, November 1, 196G, p. 1. 

13 
Appendix H, p. 210. 
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The symposium seemed to satisfy its design. As a result 

of the symposium, many people the world over were, and cur

rently are, being exposed to benefits ICASAIJS offers. 

Summary 

ICASALS was a concept in the mind of Dr. Grover E. 

Murray in April, 19 66. In August, 19 66, as the result of 

unanimous action taken by the Texas Technological College 

Board of Directors, it becarae a reality. 

As the result of a beginning symposium, planning, and 

enthusiastic personnel, ICASALS is on its way to fulfilling 

the need of a center for arid and semi-arid land studies. 



CHAPTER III 

ROLES AND SCOPE OF ICASALS 

Justification of ICASALS 

Just what can ICASALS do for me? This is a question 

that can be definitely answered, answered in terms appli

cable to the individual or to a whole nation. ICASALS can 

be many things to many people. To a young bride living 

on a savanna in Sudan, ICASALS can bring knowledge of how 

better to prepare the scarce plant life for her new hus

band's dinner. To an aged Mexican harvesting a candelilla 

plant, ICASALS can tell where to harvest next month for a 

better balance of plant growth and soil nutrients. 

Dr. Grover E. Murray, president of Texas Tech Univer

sity at Lubbock, Texas, viev>̂ s land availability as a major 

justification of ICASALS. In a speech he said: 

Some fifty-two percent of the earth's land mass 
is located in regions considered arid or semi-
arid. We knoW; therefore, that we must harness 
every resource V7e have toward making these en
vironments livable for man, and to help man 
adapt to those enyironments.1 

In speech after speech he makes his listener more aware 

Dr. Grover E. Murray, address delivered to the Con
ference of School Principals meeting in the Student Union 
Building at Texas Technological College in DecCi.iber, 19 G6. 
All references to Dr. Murray's speeches in this text wore 
taken from his personal files in the office of the president, 
Texas Tech University, Lubbock, Texas. 

12 
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of this acute problem dealing with man's environment. In an 

address to the Texas Fertilizer Association he carries the 

idea of land-food balance still further: 

Only a small percentage of this land [exposed 
surface of the earth] is iiabitable or under cul
tivation. Two-thirds of the people of the world 
live in countries which have nutritionally in
adequate natural average diets—v/hich is the way 
an economist of our U.S. Department of Agriculture 
expresses the fact that they are hungry.^ 

Man needs to know more about his environment in order 

to survive. This is especially true of arid and semi-arid 

land zones. In these zones an inch of rain in a season may 

mean the difference betv/een starving to death and living an

other year. With the population rate presently rising at a 

frightening pace there will be fewer square feet per person 
4 

in generations to come i^ present trends continue. Obviously 

man will still need to eat and he will still need clothing 

and shelter. Since this is true he will need to realize 

his full potentialities as an intelligent being, an intelli

gent being that can survive v/ithin the bounds of his en

vironment. 

Dr. Murray brings the justification for ICASALS closer 

to this geographical area in a 19 6 6 speech when he pro

claimed: 

Idem, address delivered at the Terrace P'otor Hotel, 
Austin, Texas, to the Texas Fertilizer Association on 
October 25, 1966. 
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Within a nine hundred mile radius of Lubbock—a 
circle which v/ould take in parts of southwestern 
and western United States and northern Mexico— 
three of the four basic types of desert or semi-
desertic lands are available for first-hand study.-̂  

Why should Texas or Texas Tech be concerned v/ith prob

lems of arid and semi-arid lands? It seems natural that at 

least one of the four largest state-supported educational 

institutions should be concerned. 

After all, more than half of our own state is arid 
or semi-arid and the problems of these regions do, 
indeed, deserve major attention by at least one of 
the state's four major publicly supported univer
sities.^ 

Even from inception of ICASALS in 19 66 it was given sup

port by Governor John B. Connally. He called "Murray's pro

posal for an International Center for Arid and Semi-Arid 

Land Studies 'a critically needed program' and 'in an area 
5 

too long neglected.'" 

Justification for the establishment and development of 

ICASALS can clearly be seen from many points of view. These 

are drawn from the roles that ICASALS can fulfill as a tool 

to help man better cope with his environment. 

-5 

Idem, address delivered to the Plains Cotton Growers 
at the Koko Palace, Lubbock, Texas, on SepteiTiber 21, 19 66. 

Idem, address delivered to the Plainview V7omen's Club 
of Plainview, Texas, on September 6, 19 66. 

^Mack Sisk, '̂ Gov. Connally Lauds ICASALS Procjram," T|ie_ 
University Daily, Novem.ber 1, 19 6 6, p. 1. 

P 
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Roles of ICASALS 

Three Basic Roles 

ICASALS assumes many roles. The definition this writer 

places on a role is a function, contribution, or objective 

which the institution of ICAS.\LS can achieve. In a search 

of literature, this writer has found nearly forty definite 

roles ICASALS can perform. Two rise to the top when one 

thinks of ICASALS' part in helping mankind battle his en

vironment in arid and semi-arid lands. As the literature 

from ICASALS indicates, one role is: 

Research is the Center's major objective. This 
institution [Texas Tech] has undertaken the am
bitious but demanding role of acquiring informa
tion from and about all the desertic and semi-
desertic areas and of making it available to 
everyone. Texas Tech expects to become a mecca 
for all those in search of this knowledge.^ 

The second most important purpose of ICASALS is the 

same objective: 

The development of arid and semi-arid land is a 
prime objective of the International Center for 
Arid and Semi-Arid Land Studies. The Interna
tional Center is concerned with the development 
of the potential production in dry regions wher
ever they exist in the world. New research at 
Texas Tech is aimed at replacing the prospector's 
pan with a sensitive radiation device."̂  

International Center for Arid and Semi-Arid Land 
Studies, International Center for Arid and Semi-Arid Land 
Studies (Lubbock, Texas- TiTp~, n.d.) , nTpT""This i's'̂an 
information leaflet. 

7 
I n t e r n a t i o n a l Center for Arid and Semi-Arid Land 

Studies . I n t e r n a t i o n a l Center for Arid__jmd Sem-Aridju-^ncl 
Studies (Lubbock, ""TexasT nTpTT^TiTclTJV"^- F- TITTT, ' I s ' ITn 
information b o o k l e t . 

• ^ 
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Another part of the basis of the concept of ICASALS 

was brought to the attention of the ex-students by Dr. 

Murray when he said: 
• 

Briefly stated it [ICASALS] is an ambitious--
really, an audacious--underta3iing which proposes 
to make Texas Tecli the international center for 
the study of all aspects of arid and semi-arid 
lands of the V7orld~-from the standpoints of science, 
engineering, sociology, art, J.avz, and almost any 
other discipline you could mention.^ 

It is most difficult to place a priority on so many 

important purposes defined by ICASALS. These three afore

mentioned are noted as being the most important. The re

mainder of this chapter v/ill deal with the roles of ICASALS 

in three divisions. Those divisions are: 1) World-Wide 

Scope, 2) Texas Tech's Role, and 3) Benefits to Immediate 

Area. 

World-Wide Scope 

It is the desire of Dr. Murray and ICASALS to gain world

wide respect from leaders and scholars. Even the name of the 

Center lends itself to such induction. Dr. Murray expressed 

this hope in a 1966 speech when he said, "It will . , ,, in 
9 

time, bring truly international character to our university." 

p 
Dr. Grover E. Murray, address delivered to the Ex-

Students Association in the Student Union Building, Texas 
Technological College, September 14, 19 66. 

^Idem, address delivered in New York City to the Nov; 
York Chapter Ex-Students Association on October 5, 19GG. 
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One of the major functions of a university is to impart 

knowledge. Since Lhis is an international center for gather

ing knowledge, scholars of many nations will be attracted. 

As Dr. Murray stated, "in our crystal ball we can see schol

ars not only in ten-gallon hats but in derbies and turbans 

and fezzes and skull caps." 

One can, with little imagination, envision a truly inter

national scope of ICASALS as it strives to serve all man

kind. 

Texas Tech's Role 

One of the most important functions of ICASALS is to 

bring recognition to Texas Tech. This will take campus-wide 

effort. All existing departments can contribute related 

information and research from their individual expertise. 

Departments ranging down the alphabet from agriculture to 

zoology can contribute. Some colleges within the univer

sity may have specialized fields that can concentrate 

specifically on ICASALS' related projects. An example of 

this is the division of range management and its excellent 

work on brush control program--all in the College of Agri

cultural Sciences. 

Idem, address delivered to tlie Ex-Students Associa
tion in the Student Union Building, Texas Technological 
College, Lubbock, Texas, on September 14, 19 66. 



18 

Dr. Murray made a speech on the identity that ICASALS 

can bring to Texas Tech and emphasized the pride Texas Tech 

can have if all the individuals associated with the college 

will "pull together": 

As I look to the future, I see knov7ledge about 
arid and semi-arid lands being identified inter
nationally and incontestably, with Texas Tech
nological College—in much the same way that 
fields such as electronic engineering are iden
tified witli MIT, journalism with Missouri, medi
cine with John Hopkins . . . to name but a few. 
(I suppose I might add to tliat grouping, foot
ball and Notre Dame!)H 

In tlie same speech Dr. Murray noted the urgency he saw 

in activating the Center: 

Therefore we are planning to get off the mark 
quickly in making Tech and Lubbock the gathering 
place for those knov/ledgcable in fields related 
to the studies of arid and semi-arid lands. As 
I said earlier ICASALS will not be something 
forced down on top of Tech. I will be the first 
to stand up to anyone v7ho contends that everything 
going on at Tech must relate to ICASALS. This is 
not the purpose of this or any other university— 
nor is it my purpose or idea as to what this uni
versity is now or will be in the future.12 

As one can see, ICASALS is a multi-purpose vehicle that 

can focus attention on Texas Tech. One of tlie benefits to 

Tech that will accrue is that it will bring resources (money, 

staff, talent) to help develop other programs as well. 

Idem, address delivered to the faculty of Texas Tech 
in the Student Union Building, Texas Technological College, 
on November 21, 19 66. 

12 •̂ Îbid. 
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Another of tha many advantages or benefits to Tech is 

that the university will be able to obtain more publishing 

credit as a result of ICASALS. It may open the door to aca

demic and scholarly publication for faculty members. This 

can help place Texas Tech as a leader in scholarly disci

plines. 

The library on campus has developed an inventory of 

literature on fields related to ICASALS. A library second 

to none is one of the goals of the Center's development. 

In Dr. Murray's speech to the Ex-Students Association he 

announced: "If this program does nothing else—and I think 

it will do much more—than build up an internationally 

famous library, it v/ill be well worthwhile. " 

Since a part of the plan of ICASALS is a good strong 

library, vast amounts of materials v/ill be available to the 

researcher. These materials will range from books and other 

publications to films, audiotapes, videotapes, photographic 

records, and other significant information. The new ICASALS 

library will also feature exhibits that will enhance learning 

conditions. 

The overall effects ICASALS can have on the academic 

13 
Idem, address delivered to the Ex-Students Associa

tion in the Student Union Building, Texas Technological Col
lege, on September 14, 19 66. 
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programs at Tech are immeasurable.. ICASALS can complement 

all areas of study with more knowledge and with the presence 

of outstanding individuals that will migrate to the campus. 

As Dr. Murray reasoned: 

The spectrum, therefore, of benefits this program 
will help Tech to provide is broad. It ranges 
from developing techniques to help West Texans 
solve their water problems, on the one hand, to 
helping a foreign government in planning a com
munity in an arid or semi-arid land. In an
other sense it ranges from upgrading all of our 
programs at Tech, to providing more and better 
resources for adult as well as children's educa
tional programs. A benefit which comes immedi
ately to mind is the greater breadth of courses 
we can provide at Tech for you, your faculties 
and tliose soon to join the teaching profession.!'^ 

Obviously Texas Tech will reap the largest harvest. 

But it also will be contributing greatly as it improves 

itself. Another of the "big winners" v/ill be Lubbock, 

Texas, and its surrounding area. 

Benefits to the Immediate Area 

Lubbock has had a good museum for many years, but with 

the coming of ICASALS it will be blessed with a museum com

plex second to none. A seventy-six acre plot of ground on 

Fourth Street, just west of the Coliseum, has been secured 

for the shov/-place of ICASALS. This complex will include a 

Idem, address delivered to the Conference of School 
Principals ~in the Student Union Building, Texas Technoloqical 
College, on December 7, 19 66. 
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reconstructed ranch headquarters as well as a research and 

conference center, library, and museum complex all in one 

unit. This outstanding attraction alone is expected to bring 

many tourists and visitors each year to Lubbock, hence help

ing Lubbock's economy as well as its academic and cultural 

climate. Dr. Murray recognized ICASALS' importance to tlie 

community when he said: 

I have, on occasion in the past, referred to 
ICASALS as a "blueprint for recognition" of our 
university. I think now I can expand that defi
nition to include "a blueprint for growth" of our 
community. In addition to increased visitor spend
ing on a grand scale, we hope ultimately, to at
tract associated light industry, laboratories, etc. 
in a research park that would be integrally tied 
to Tech just as you find them clustered around 
other major institutions such as that at Michigan 
State, etc.15 

Lubbock will realize benefits for many years to come 

from the establishment of ICASALS. In the "long-run" man

kind will be the big winner as he will learn through Texas 

Tech how to shape the world around himself. 

Aim of the International Center 

The aims of ICASALS are, of course, related to its roles 

and purposes. However, they are explicitly set out in the 

literature of ICASALS and need to be noted specifically, for 

they are definitely a part of the basic foundation of 

ICASALS. The eight basic aims are: 

•̂ Îdem, address delivered to the Kiav/anas Club, Caprock 
Hotel Ballroom, Lubbock, Texas, on December 15, 19GG. 



1) To promote tlie educational goals of arid and 
semi-arid regions of the world by encouraging 
and conducting research in the sciences, arts 
and humanities. 

2) To interpret and extend knowledge to people 
in dry regions throughout the world 

3) To provide, equip and maintain laboratories, 
experimental and other facilities for general 
scientific and industrial research especially 
suited to arid environments. 

4) To engage, maintain and develop a staff of 
qualified educators, scientists and research 
specialists to carry on investigations and re
search projects dealing with arid environments 
and to encourage the continuing development of 
special competence of the faculty of Texas 
Technological College. 

5) To establish a center for the accumulation of 
information useful to the sciences, arts and 
humanities and to exchange information with 
other research and educational institutions 
working on the problems of dry lands. 

6) To conduct educational programs through the 
International Center and Texas Technological 
College as other public and private institu
tions for the dissemination and extension of 
knowledge of arid environments. 

7) To cooperate with other countries of the world 
in the development of research and educational 
institutions which v/ill contribute to knowledge 
of the problems of aridity. 

8) To provide for the exchange of faculty and stu
dents between the International Center and 
various educational institutions, governments, 
or other agencies v/orking with the problems of 
audity.^^ 
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International Center for Arid and Sen:i-7>rid Land 
Studies, "Problems of Research in Arid Lands for Governracn! , 
Industry, and All Mankind," International Center for 7.rid 
and Semi~?.rid Land Studies (Lubbock, Texas: n.î ., n.d.). 

n.p. 
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The reader can see that the roles which ICASALS is de

signed to fulfill are coordinated with the aims of the 

Center. These aims can be met to their fullest if all con

cerned will make a concentrated effort toward excellence 

in achieving these aims. 

Summary 

ICASALS is a multi-purpose vehicle.that will carry 

knowledge, mankind, Texas Tech, and Lubbock, Texas, to new 

heights of understanding. It can remove the clouds of de

spair that are blown to arid regions by man's ignorance of 

his environment. 

Over half of the world's land area is arid or semi-arid. 

This in itself is justification for a center to collect, 

store, and disseminate knowledge about arid zones. 

The roles ICASALS will play in accomplishing its aims 

are many indeed. They range from collecting knowledge first

hand to involving all academic disciplines in the establish

ment of a complex shov/place to house ICASALS' activities 

at Texas Tech. 

In conclusion, as Dr. Murray remarked: 

Modern scholars and technicians give considerable 
attention to the importance of storing and retriev
ing information, nov/ that recorded knov/ledge in 
all fields is expanding so rapidly. 

The cultures v/hich flourished on the banks of 
the Tigris and Euphrates, along the Nile Valley, 
and even in what are now known as the Sahara and 
Ghobi Deserts may give us information v/hich could 
be adaptable to our needs today. 



mmmm 

24 

We need more information about the rise and 
fall of major civilizations in North America. 
On the other side of the world, the Romans, and 
Persians survived in arid and sem.i-arid lands, 
and we need to knov/ more about how they did so.l^ 

Dr. Grover E. Murray, address delivered to Delta Zeta, 
Student Ballroom, Texas Technological College, Lubbock, Texas, 
on October 10, 19 66. 



CHAPTER IV 

INVENTION 

General Considerations 

Since time began man has concerned himself with his 

physical, mental, and spiritual environment. For over two 

thousand years, since Aristotle and Cicero, man has been 

using an instrument known as rhetoric in developing his 

society. 

Aristotle was one of the first individuals to define 

rhetoric. His definition has been a major contribution to 

the field of rhetorical theory for over two thousand years. 

Of rhetoric Aristotle declares: 

So let Rhetoric be defined as the faculty [power] 
of discovering in the particular case what are the 
available means of persuasion.1 

It is important that we know Aristotle's definition of 

rhetoric as we proceed to explore the parts or divisions of 

rhetoric in detail. Cicero, among others, is responsible 

for dividing rhetoric into five canons. His definitions 

are regarded today in the fraternity of rhetorical scholar

ship as being a significant contribution to rhetorical theory 

This chapter will treat all five very briefly but give spe

cific attention to the first, that being invention. 

Lane Cooper, The Rhetoric of Aristotle (KJ..̂  Yorl: 
Appleton-Century-Crofts, Inc., I'SiGO) , p. V. 
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In Book One of De Inventione Cicero gives credit to 

Aristotle and others for laying the foundation of rhetoric. 

He also gives us the divisions of rhetoric. 

Therefore the material of the art of rhetoric 
seems to me to be that which we said Aristotle 
approved. The parts of it, as most authorities 
stated, are Invention, Arrangement, Expression, 
Memory, Delivery. Invention is the discovery of 
valid or seemingly valid arguments to render one's 
cause plausible. Arrangement is the distribution 
of arguments thus discovered in the proper order. 
Expression is the fitting of the proper language 
to the invented matter. Memory is the firm mental 
grasp of matter and v/ords. Delivery is the con
trol of voice and body in a manner suitable to 
the dignity of the subject matter and the style.^ 

The word "invention" is a transliteration of the Latin 

word inventio. This word would be best translated into 

English by the phrase "to find something." It would be 

very difficult to establish one canon of rhetoric as being 

the most important. There are, however, scholars today who 

consider invention as being the most important. One reason 

this writer believes this to be true is the fact that in 

the canon of invention one must discover the subject matter. 

For only then can one add the dimension of properly judging 

which material of the subject matter should be placed before 

an audience to convey properly the speaker's ideas. Tv.'o 

scholars, one of ancient times and another of contemporary. 

2 
Marcus Tullius Cicero, De Inventione, trans, by II. TJ. 

Hubbell (Cambridge, Massachusetts: Harvard Un.-i verrrM:' Prcr.s, 
1949), pp. 12, 21. 
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think invention to be most important. The former, Longinus, 

and the latter, Clark, say of invention: 

We can do so [obtain good subject matter], my 
friend, if we first gain some clear knowledge and 
critical judgment of what is truly great.^ 

Of the five parts into v/hich the speaker's re
sources are anciently divided, inventio, or the 
art of finding out what the speaker or writer 
should say, is not only the first in time but 
the first in importance. And the first task is 
to investigate the facts.4 

At one time in his teaching career Cicero mused after lis

tening to the details of preparation for some speeches, 

"Let us.then cease to wonder at what is the cause of the 

5 
scarcity of good speakers." 

Invention then, being the first canon of rhetoric and 

of prime importance, concerns itself with the discovery and 

content of discourse. The speaker must begin with vigorous 

investigation, study, and analysis of the situation. This 

gives rise to composition in an orderly manner for the 

development and adaptation of subject matter to fulfill the 

speaker's purpose. 

Longinus, On Great Writing (On the Sublime), trans, by 
G. M. A. Grube (New York: The Bobbs-Merrill Company, Inc., 
1957), p. 9. 

"̂ Donald Lemen Clark, Rlietoric in Greco-Roman Education 
(New York: Columbia University Press, 1957), p. 71. 

William Norwood Brigance, Spe^ch^__lt^J^c^}}nLP^-}£Jl-S:^^^^^^^ 
Disciplines in a True Society (New York: Appleton-Centuvy-
Crofts, Inc., 19 61), p. 34. 
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All speaking must have a purpose. The lack of a basic 

purpose will cause the investigation and other facets of the 

speech to be developed in a haphazardly fashion. Some of 

the basic purposes of speaking are: (1) to inform, (2) to 

impress, (3) to persuade, (4) to convince, (5) to lead to 

action, and (6) to entertain. Corresponding to these six 

purposes of speaking are three aims of the speaker that one 

must keep in view. These aims, among others, are: (1) to 

instruct, (2) to move, and (3) to charm his hearers. These 

purposes and aims, then, necessitate the effective use of 

invention. 

In order for the speaker to fulfill the aims and pur

poses he intends, we may ask the question, "How can this be 

instigated?" The answer is obvious—with words. Words are 

the symbols with which the speaker can convey his ideas to 

his hearers. Every speech consists of that which is ex

pressed and that which expresses. Skill in acquiring the 

art of expressing words into believable ideas that can be 

followed easily by the hearer takes many hours of diligent 

work and patience. When one does learn the art of express

ing himself effectively as a speaker, he can then speak or 

reason on various subjects at his ov/n will if he knov:s the 

subject matter. It is generally agreed that all questions 

and subject matter come from something that is written or 

something that is not. This subject matter and quosLion;; 

will lead us to real knowledge or facts. In order fc.r the 
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speaker to have the highest degree of effectiveness, he must 

have all the facts if possible. Without facts or real knowl

edge,how else could the speaker advise, eulogize, inform, or 

persuade? 

One can see that the only way the speaker can realize 

his ultimate goal is by a thorough acquisition of real 

knowledge. Whether the arguments are about public or pri

vate affairs, they stem from alleged or established facts. 

The speaker may argue (syllogize) more or less rigorously. 

Consequently, the speaker must be provided or provide 

himself with a satisfactory selection of premises (facts) 

witli which he can argue. These, of course, must relate to 

the subject under consideration. The premises must be 

plausible, complete as possible, and timely in relation to 

the subject and the audience. While speaking, the speaker 

must at all times avoid vague generalities and must include 

as many pertinent facts as time and expediency will allow. 

The more facts the speaker has at his command, the easier 

it will be to reason and establish his points; and the more 

closely his facts can be related to his subject and audience, 

the more germane will his purpose be to his audience. This 

will avoid commonplace. By ''commonplace" this writer means 

facts about a subject that could be generally true of all 

cases. An example of commonplace (or general facts) is 

that Demosthenes v/as a good speaker. This is a conruonplacc 
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because many people are good speakers. Hov/ever, should we 

proclaim Demosthenes as a good speaker because he had trained 

himself to articulate better by running up and down the 

Grecian bluffs with pebbles in his mouth, then we have a 

special fact. 

Included in the many characteristics of real knowledge 

is context. Although many characteristics of invention are 

discussed later in this text, context is brought to the 

reader's attention now because it applied to portions of 

real knowledge. Richards in his Philosophy of Rhetoric 

states an operational definition of context: 

Now for the sense of context. Most generally it is 
a name for a whole cluster of events that recur to
gether—including the required conditions as well 
as whatever we may pick out as cause or effect.6 

Context can be expanded to include any conditions that affect 

the fact. What are the many causes of human action? These 

causes are many, variable, and relative. Aristotle says 

human action stems from seven causes: 

Thus all of the acts of men are necessarily done 
from seven causes: chance, nature, compulsion, 
habit, reason, passion, and desire.7 

The first three are involuntary, the last four voluntary. 

Now that a general format of invention is given, the 

specific facts of invention may be investigated. Clark 

^J. A. Richards, The Plii-lĵ _̂ Ĵ2,y Q/ ̂ ^̂'-''̂Qĵig. ̂'̂ ''' ^'^^' 
Oxford University Press, 1936'), p. 33. 

"^Cooper, The Rhetoric _of_J^rist£Lle, y. 57. 
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says that invention, aside from involving the investigation 

of subject matter (which must be done thoroughly), also in

cludes four other parts: (1) personal character (ethos), 

(2) putting the audience in a certain frame of mind, (3) 

proof or apparent proof, and (4) the stirring of emotion 
o 

(pathos). 

A very important question concerning invention is, 

"After we identify our subject matter, hov/ do we exhibit the 

necessary authority to help convey it to our audience?" The 

above question is in essence a question concerning the four 

statements just mentioned by Clark. The Greek words ethos, 

Pathos, and logos may be translated "character," "emotion," 

and "logic." They have come to be recognized as the sym

bols of proof used by speakers. They are now brought to the 

reader's attention so that his knowledge of invention will 

be made more complete. 

Aristotle places importance on ethos and pathos in his 

Rhetoric: 

Ethos stems from the speaker's character as 
perceived by the audience; pathos stems from the 
emotional forces generated when the speaker 
adapts to and agitates audience predispositions. 
. . . a knov/ledge of humaii nature can guide tlie 
rhetor's process of discovery, v/hen analyzing 
both the audience and the case at hand.9 

Clark, Rhetoric in Greco-Roman Education, p. 74. 

Thomas W. Benson and Michael H. Prosser, Readings j n 
Classical Rlietoric (Boston: Allyn and Bacon, Inc., 1949), 
p. 149. 
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Aristotle reasons that the speaker must not only see 

that the speech proves his point; he must also develop a 

favorable attitude towards himself from the audience. Also 

he must stir the emotions of the audience to help render 

them ready to accept his ideas. Ethos and pathos are simply 

instruments for increasing the credibility of the speaker 

and his ideas. 

Aristotle also asserts: 

The speakers themselves are made trustworthy by 
three things, besides demonstrations, which make 
us believe. They are intelligence, virtue, and 
good will.10 

The speaker who possesses all three of the above qualities 

will win the belief of his hearers. The ways of appearing 

intelligent are by good appearance, appropriate word choice, 

and the presentation of knowledge in a scholarly rather than 

a haughty manner, but as a scholar. Good-will involves the 

speaker's attitude towards his subject and audience, whose 

reaction to the speaker is conditioned by his reaction to 

them. Good-will is to be regarded as an emotion or affection 

Affections are those things that generally are described in 

terms of pleasure or pain, such as anger, pity, fear, and 

their opposites. 

In order for a speaker to be considered capable of 

being believed, he must possess virtue. Burke describes 

the components of virtue: 

•̂ Îbid. , p, 150. 
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(1) justice, (2) courage, (3) self control, 
(4) praise or presence [magnificance], (5) broad 
mindedness, (6) liberality, (7) gentleness, 
(8) prudence, and (9) wisdom.H 

In the case of each component of virtue, the audience 

must be brought to accept its application to a person or 

thing. In the case of praise or blame, the speaker might 

want to equate a person or thing with as many virtues as 

possible. Or he may choose to do the opposite by creating 

an audience attitude of dislike for a person by showing that 

person to be cold and apathetic in the audience's concept of 

him. The audience then must be able to identify with the 

speaker, his manner of speaking, and his ideas. Burke fur

ther substantiates this fact by asserting: 

You persuade a man only insofar as you talk his 
language by (1) speech, (2) gesture, (3) tonality, 
(4) order, (5) image, (6) attitude, (7) idea, and 
(8) identifying your ways with his.12 

We have seen how important ethos and pathos are to the 

speaker. The other aspect is logos or logic. Logic in

cludes the arguments themselves placed in some order to 

produce reasoning. These orders include the topoi, syllogism, 

and enthymeme, which will be treated later in this chapter. 

The next question is, "How can speakers obtain a satisfactory 

Kennetli Burke, A Grammar of Motives and a Plietoric 
of Motives (New York: The World Publishing Company, 1962), 
p. 579. 

Ibid. 
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knov/ledge of the subject and know how to correlate their 

ethos and pathos into an effective speech?" 

Procurement of Invention 

Quintilian placed great emphasis on training young men 

to be rhetoricians. In his book On the Early Education of 

the Citizen-Orator he shows his concern for the development 

of a speaker from an early age when he writes: 

. . . I should v/ish narrations to be composed 
with the utmost possible care. It is of service 
to boys at an early age, when their speech is 
but just commenced to repeat v/hat they have 
heard in order to improve their faculty for 
speaking. Let them accordingly be made, and 
with very good reason, to go over their stories 
again, and pursue tliem from the middle, backward 
or foirward; but let this be done only v/liile they 
are still at the knees of their teachers, and, 
as they can do notliing else, are beginning to 
connect v/ords and things, that they may thus 
strengthen their memories. 

This statement deals v/ith the general rhetorical educa

tion of the orator. As the reader can observe, it includes 

reference to the rhetorical canons of invention, arrangement, 

delivery, and memory. It must now be examined more closely 

in relation to invention alone. 

Contemporary rhetorical thought still holds invention 

to be of great importance^as reflected in W. N. Brigance's 

Speech Composition: 

1-3 . . 

Quintilian. On the Early Education of the Cit.i zen 
Orator, trans, by Rev. John Selby Watson (New York: The 
Babbs-Merrill Company, Inc., 19G5), p. 101. 
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For a young speaker to begin without a broad 
knowledge of his subject is perfectly proper, 
but for him to remain so not only is a disgrace, 
but spells out his certain failure to develop 
any high level of speaking.14 

It should be noted here that the young speaker must not only 

have as thorpugh a knowledge as possible, but have mastery 

of it as well. This is true because superficiality of knowl

edge will of necessity breed superficial oratory. It would 

do the speaker well to emulate the advice of Emerson, who 

from long experience in speaking wrote, "Knov/ your fact . . . 

hug it."^^ 

The young speaker can perceive his storehouse of knowl

edge as an arsenal of ammunition with which he defends and 

establishes his ideas and reasoning. As many speakers as 

one can count, he can count the same number of ways for 

developing or storing this arsenal of information. Below is 

one way it can be accomplished. 

The gathering of subject matter can be divided into at 

least three parts: first, a division of observation; second, 

a division of reading; and third, a division of preserving 

all valuable information gained. 

From observation one can learn about human nature and 

life itself. The lack of observation may cause a significant 

14 • • / 
William Norwood Brignance, Speech Compos11ion (Nov/ 

York: Appleton-Century-Crofts, Inc., 1965), p. 11. 

Ibid. 
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deficit in the speaker's storehouse of subject matter. 

Through observation one can gain an insight in experience 

that cannot be received any other way. An example is that 

an individual can read and gain great knowledge of speaking 

from many sources, but his education in speaking is not 

complete until he has had the opportunity to observe great 

speakers in action to see more clearly what a good model 

can offer. 

This is not to say reading is of little importance. 

Reading is an indispensable tool for gathering information. 

This is especially true in this era when knowledge is 

accumulated so rapidly. Reading gives the reader a knowl

edge of the past, present, and future. No speaker, no 

matter how great his skill of delivery, can neglect reading 

as a major part of the discovery of his subject matter. 

Preserving valuable data is probably the most neglected 

of the three ways of gaining information. This action takes 

so little time and trouble that one would think it v/ould not 

be neglected. But human nature seem.s to dictate this as re

ceiving little attention. A large part of what is observed 

or read soon sinks belov/ the surface of recall. Therefore, 

the speaker needs to establish some system to catalogue data, 

facts, and other knowledge so that it can be ready for his 

attention when he commands it. 

The three things just mentioned are in essence 
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characteristic of investigation. Investigation is in simple 

terms the process by v/hich one gains knov/ledge. An important 

facet of investigation is that it be correlated to the sub

ject and purpose of the investigator. The purpose should 

also be the end or goal the f̂ jpeaker intends. 

In beginning the investigation the speaker, as well as 

attending to the purpose, will probably lay down certain 

propositions he v/ill v/ish to entertain. This may seem awk

ward in the beginning, but as the investigation progresses, 

refinement will give rise to confidence in his quality of 

investigation. Arguments must be made clear, concise, and 

acceptable to his audience. The speaker also must be cau

tious of bias that may creep into his investigation and• 

hence into his reasoning. Bias can be influenced by the 

individual's background, his education, and his exposure to 

life itself. 

It should be noted that his convictions may be contrary 

to those of his audience. If this is true he will wish to 

make a concentrated effort to put his audience in a v/ell-

disposed attitude toward him and his ideas. 

There are some pitfalls the inexperienced speaker must 

avoid. One of these is the pitfall of trying to cover too 

wide a spectrum in his subject m.atter. It is true one must 

be v/ell researched, but he also must hold a proper perspec

tive and focus on his problem. Richard Whatley was av/are of 

this when he noted: 
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He who strictly observes this rule, [one subject 
does not supply unity of composition] and who is 
thus brought to view steadily, tlie point he is 
aiming at v/ill be kept clear in a great degree, 
of some common faults of young v/riters [as 
speakers]; viz. entering on too wide a field of 
discussion and introducing many, propositions not 
sufficiently connected; an error which destroys 
the unity of the composition [as speech].1" 

If too many questions or propositions are maintained, the 

speech will become too complex for the hearer to follow. 

There are three questions one may want to ask about 

the propositions he intends to consider. They are: (1) 

What is the fact? (2) What is the cause of the fact? 

(3) What consequence results from it? If he can correctly 

satisfy these questions about his propositions and relate 

them to his audience, he should have adequate invention 

for his speech. 

The Administration of Invention 

Now that the general scope of invention has been estab

lished and before going into specific topoi and enthymeme, 

consideration must be given to disposing of the invention. 

Kenneth Burke quotes from Cicero's De Oratore (Book Three) 

some of the procedures for administering invention or subject 

matter. Cicero declares: 

Dwelling on a subject, driving it homiC [com-
memoratio] bringing it before one's eyes 

•'•̂ James L. Galden and Edward P. J. Corbett, The Rhetoric 
of Blair, Campbell, and Whatley (New York: Holt, Rinehart 
and Winston, Inc., 1968), p". 297. 
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[explanatio], both of them devices valuable 
for starting a case, illustrating and amplifying 
it; review [praecisic]; disparagment [ertenuatio] 
accompanied by raillery [illusio]; digression 
[digressio], with neatly contrived return to 
subject; s'tatement of what one purposes to say; 
distinguishing it from what has already been 
said; return to point already established; repe
tition; reduction to a sharply syllogistic form 
[opta conclusio]; overstatement and understate
ment; rhetorical question; irony; saying one 
thing and meaning another [dissimulatio], a 
device which he says, is particularly effective 
with the audiences if it is used in a conversa
tional tone, not ratingly; stopping to ponder 
[dubitatio]; dividing a subject into components 
[distributio]; so that you can effectively 
expose of them in one-two-three order; finding 
fault with a statement [correctio] which has 
been made by the opponent, or which one himself 
has said or is about to say; preparing the audi
ence for what one is about to say [praemunitio]; 
shifting of responsibility [trajectio in alium] 
taking the audience into partnership, having a 
kind of consultation with them [communicatio]; 
imitation, impersonation putting on the wrong 
scent; raising a laugh; forestalling [anteccir-
patio]; comparison [similitido] and example 
[exemplum], both of them most moving; interrup
tion [interellatio]; alignment of contrasting 
positions, antithesis [contentio]; raising of the 
voice even to the point of frenzy, for purposes 
of amplification [augendi causa]; anger, invec
tive, imprecation, depreciation; ingratiation, 
entreaty, vov/ing "0 would tliat . . . " [aptatio] 

17 —and, yes, also, lapses into meaningful silence. 

Although the above citation might appear complex to those 

not trained in rhetoric, in the opinion of this writer it 

tells how the speaker can administer his invention. If the 

speaker could master all these traits he v/ould be an 

"̂ "̂ Burke, A Graramar of Motives and a Rhetoric of_ Jiotivcŝ / 
pp. 590-91. 
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excellent speaker indeed. Some facts in the documentation 

just given are in categories of topics and enthymemes which 

are to be considered under the next subheadings. 

Proof 

In order for a speaker to have a high degree of credi

bility he must have logical proof or logos as a part of his 

invention. He can establish proof in at least two ways. 

Aristotle lists two types of proofs: artistic and inartistic. 

Artistic proofs are reflective of the speaker's ingenuity to 

prepare and organize his facts and reasoning in a demonstra

tive way so as to render his ideas acceptable to the audience. 

The use of artistic proof v/ill tax the speaker's ability to 

perceive and anticipate problems of reasoning in relation 

to the audience he might encounter. The skilled speaker 

will use the syllogism, enthymeme, the topoi with careful 

consideration in order to accomplish his goal or purpose of 

speaking. The other type of proof, inartistic, can be char

acterized as the use of proof that is tangible. Examples of 

inartistic proofs are deeds, contracts, confessions, and other 

evidences that require no particular substantiation. Of 

proofs Aristotle writes: 

Proofs [persuasions] are of two kinds, artistic 
and non-artistic. [Or V7e might call them "sci
entific" and "unscientific."] By "non-artistic" 
proofs are meant all such as are supplied by our 
own efforts, but existed beforehand, such as 
witnesses, admission under torture written 
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contracts, and the like. By "artistic" proofs 
[means of persuasion] are meant those that may 
be furnished by the method of Rhetoric through 
our ov/n efforts. The first sort have only to be 
used; the second have to be found.1^ 

With a good grasp as to the nature of proofs tlie speaker 

can now proceed to some of the proofs themselves and explore 

what they are, hov/ to use them, and v/here to find them. 

The Syllogism 

A syllogism is a unit of reasoning. It is best suited 

to be called an argument. A syllogism will typically have 

two premises followed by a conclusion. Syllogisms may be 

quite complex or simple in nature. They can be either true 

or false. An example of a true and complete syllogism is 

as follows: 

All men are mortal; 
Socrates is a man; 
Socrates is mortal.1^ 

An example of a false syllogism is: 

All cov/boys live on ranches; 
Johnny Hand is a cov/boy; 
Johnny Hand lives on a ranch. 

Although this is a correct syllogism in form, the last 

statement is false because Johnny Hand actually lives on a 

farm where he pursues farming as a vocation and raises 

18 
Cooper, The Rhetoric of Aristotle, p. 8. 

19 
Ibid., p. xxvi. 
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horses for a hobby. Furthermore, the initial premise is 

false. 

Syllogisms can be categorized as hypothetical or dis-

junctive. An example of an hypothetical syllogism is: 

If Smith is eligible to vote he is a citizen 
(major prem.ise) ; 
Smith is eligible to vote (minor premise); 
Therefore; Smith is a citizen (conclusion), 

An example of a disjunctive syllogism is: 

Either Smith is out of town or he is ill 
(major premise); 
Smith is not ill (minor premise); 
Therefore; he is not out of tov/n (conclusion) . 

The syllogism then is a unit of reasoning or an "ordered" 

arrangement of reasoning. This is the basis of reasoning 

used in rhetorical theory,and since invention is a major 

part of rhetorical theory, it is very important to the 

speaker as he exposes his ideas and reasoning to his audience. 

The Enthymeme 

The enthymeme is also a unit of reasoning. It can be 

considered a type of syllogism in some cases and a type of 

maxim in others. The enthymeme is a rhetorical syllogism. 

Aristotle tells us that enthymemes are derived from 

four sources: these are: "(1) Probabilities; (2) Examples; 

21 
(3) Infallible Signs; (4) Ordinary [fallible] Signs." 

90 
The American College Dictionary, Text edition. 

p. 1227. 

21 Cooper, The Rhetoric of Aristotle, p. 176. 
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Enthymemes taken from probabilities are as a rule true. 

This, of course, is one of the concepts of probability, e.g., 

given a number of events the same event could occur again 

in like manner. 

Examples are enthymemes that reason by induction from 

a parallel applied to a given case until they seem to pro

duce the same result. 

Infallible Signs are enthymemes that are true of neces

sity with no question of truth involved. They are accepted 

as they stand. They make very strong enthymemes too. 

Enthymemes taken from Fallible Signs are those that 

maintain a thing is partly true. This is a weak enthymeme 

to use for proof. The enthymeme of probability, example, 

and fallible signs are open to refutation unless they are 

strong within themselves. Infallible signs cannot be re

futed because they are complete within themselves. 

An enthymeme, when it is syllogistic in nature, does 

not contain one of the three premises, as shown in the 

Socrates syllogism mentioned earlier. Here the enthymeme 

form would be: 

Socrates is a man; 
He is mortal.22 

Actually, any popular syllogism can be considered an enthy

meme. The enthymeme enjoys v/ide-spread use in the field 

22 
Ibid., p. xxvi. 
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of speaking, and justifiably so, because it is a readily 

acceptable type of reasoning. Speakers, hov/ever, do on 

occasion use a complete syllogism in tlieir reasoning. 

The enthymeme may also be a maxim in nature. (The 

maxim will be dealt with later in this chapter.) Cooper 

gives examples of enthymemes that are maxims in one term 

or two terms: 

But, again, an enthymeme may be a maxim of one 
term; so Lincoln's "All m.en are created equal." 
Or, again, it may be a maxim of two terms, yet 
not syllogistic; such are all the Beatitudes: 
"Blessed are the pure in heart, for they shall 
see God," The arguments good speakers actually 
use in persuasion are enthymemes.23 

There are two basic types of enthymemes, the demon

strative enthymeme and the refutative. The demonstrative 

enthymei'ae proves a thing is or is not so. We draw conclu

sions in the enthymeme from consistent propositions. An

other example of the demonstrative enthymeme is from 

opposites. An example: "If war is the cause of present 
24 

evils, we must correct them by means of peace." From the 

refutative enthymeme we draw conclusions from inconsistent 

propositions. These also controvert the demonstrative 

enthymeme. 

23 
Ibid., pp. xxvi-xxvii. 

24 
Benson and Prosser, Readings in Classical _Rĥ r,toric, p. 163. 
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The Sham Enthymeme 

Sham enthymem.e.s are argumients that look like enthymemes, 

but actually are not. They are not genuine in nature because 

they are spurious. Some of their topoi are found in the 

following examples. 

The first topic is the topic of diction. It has two 

divisions: (1) In dialectic it can be made to look like 

a conclusion such as: "So it is not thus and thus: So too 

25 it must be thus or tlius . " The second division is homonyms 

that are equivocal terms, the same as similar names for dif

ferent things. An example: 

Blest one whom the gods of Olympus call the 
manifold dog of Cybele.26 

Another topos is the asserting of the whole what is 

true of the parts and vice versa. 

Indignation produces another sham enthymeme. Indigna

tion is used to question the opponent and/or his ideas. 

Sign is another topic for the sham enthymeme. Sign is 

used a great deal, but is not a logical argument. For ex

ample, "because someone calls you a thief, you are a rascal. 

Here too we have no logical argument; not every rascal is a 

27 
thief, though every tliief is a rascal." 

25 

'ibid. , p. 173 . 

Cooper, The Rhetoric of Aristotle, p. 172. 

26. 

27 
Ibid., p. 174. 
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Another topic is from the accidental that appears to 

be essential. 

Fallacious argument of consequence is used as a topic. 

An example of fallacious argument of consequence is: "If a 

man goes smartly dressed, and roams about at night, he must 

28 

be a rake, for such are the ways of rakes." 

Another topic is treating as a cause what actually is 

not a cause. A thorough examination of this topic v/ill 

uncover its weakness. 

Still another topic consists of omission of reference 

to time and manner. This is used in judicial oratory. If 

either side has a weak case, it may want to omit certain 

facts of the case. Another topos is declaring the absolute 

for the particular. 

Sham enthymemes are important to invention because 

they are used and need to be recognized when used. They can 

be a very effective tool in the speaker's reasoning. 

In the following section consideration will be given 

to some of the enthymemes themselves and the places or 

regions from which the speaker gathers his arguments. 

Topics 

Looking for arguments to prove or reason v/ith, can be 

^^Ibid., p. 175. 
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compared to a child playing hide-and-seek. If there are 

hollow trees around and many bushes, he v/ill have logical 

places to look for his playmates. It is easy to find things 

that are hidden if the hiding place is pointed out or dis

covered; correlatively, if one wishes to track dov/n an argu

ment he needs to know the topoi or topic. Aristotle uses 

the term topics to denote the "places" or "regions" where 

arguments may be found. Cicero follows this definition: 

Accordingly we may define a topic as the region 
of an argument, and an argument as a course of 
reasoning v/hich firmly establishes a matter about 
which there is some doubt.29 

Aristotle defines a topic or topics a little more 

completely as follows: 

A topic is a "head," under v/hich are grouped 
arguments, or lines of arguments; in a topos 
["place," locus, "region"] the speaker has a 
stock of arguments to which he may turn for 
a particular need. If he knows the topoi 
[regions, places, lines of argument]--and a 
skilled speaker will know them~~he will know 
where to find what he wants for a special case. 
The general topics as commonplaces, are regions 
containing arguments that are common to all 
branches of knowledge; these are topics of more 
and less, of magnifying and minifying, of past 
and future, and possible and impossible--the 
four commonplaces in the strict sense. But 
there are also special topics [regions, places, 
loci] in which one looks for arguments 

"^Marcus Tillius Cicero, Topica, trans, by II. M. 
Hubbell (Cambridge, Massachusetts: Harvard University Press, 
1949), p. 387. 
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appertaining to particular branches of knov/ledge, 
special sciences such as ethics and politics.^^ 

The speaker hunts his argument much like a hunter 

stalks his prey. He hunts in the regions or places they 

are found and these, as defined above, are topics or com

monplaces. To have a large area in v/hich to hunt, the 

speaker needs to have a large hunting lease or large store

house of knowledge and facts from which he can draw his 

arguments. 

Now that topics have been defined and some of the 

characteristics of topics made known, attention is directed 

to them individually. There are three im̂ portant individuals 

that are of prime significance in enumeration of topics. 

They are (1) Quintilian, (2) Cicero, and (3) Aristotle. 

For a clear understanding of topics this text will deal in 

detail with Cicero's and Aristotle's. First we will list 

all three listings of topics and go into detail on the lat

ter two. Quintilian cites as topics, or sources of argu

ments, the questions indicated by the words Why, Where, How, 

When, and By what means. He also cites cause, place, time, 

manner, and means. In a comprehensive scheme, then, he 

lists the following as rhetorical topics: 

30 
Cooper, The Rlietoric of A r i s t o t l e , pp. 154-55. 
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(10) properity 

(11) division 

(12) order of events 

(13) similarity 

(14) dissimilarity 

(15) contraries 

(16) consequences 

(17) conjugates 

(18) comparatives, 

irguments as : 

(7) conjunction 

(8) repugnancy 

(9) cause-effect 

(10) distribution of genus and 

species 

31 

(11) time. 

One of the first to list topics ,and probably most 

important,was Aristotle. Belov/ is his listing of twenty-

eight topics as he establishes them: 
(1) Demonstrative enthymeme-•-opposites ; (2) 
Inflections of the stem; (3) Correlative terms; 
(4) Fartiori [from degrees of more or less]; 
(5) Consideration of tim.e; (6) Utterances made 
by your opponent against you and turned against 
him; (7) Definition [Example: "True nobility 
is goodness"]; (8) Ambiguous terms [frora va.rious 
senses of a \7ord] ; (9) Division [logical] ; 

( 1 

(2 

(3 

(4 

(5 

(6 

(7 

(8 

(9' 

Cicero '. 

(1) 

(2] 

(3) 

(4) 

(5) 

(6) 

) cause 

1 place 

) time 

1 resources 

1 means 

1 definition 
-1 

1 genus 

» species 

1 differentia 

-ists places of 

1 definition 

contrast 

similarity 

dissimilarity 

consistency 

interest 

31 
Clark, Rhetoric in Grcco-Ronian Education, pp. 76-77. 

file:///7ord
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(10) Induction; (11) From an existing decision; 
(12) Parts of a subject, taken separately; (13) 
Consequences [simple consequences good or bad]; 
(14) Crisscross consequences; (15) Inward 
thoughts and outv/ard show; (16) Prepositional 
results; (17) From identical results to identi
cal antecedents; (18) Altered choices; (19) 
Attributed motives; (20) Incentives and 
deterients; (21) Incredible occurrences; (22) 
Conflicting facts; (23) How to meet slander; 
(24) Cause-effect; (25) Cause of action; (26) 
Actions compared; (27) Precious mistakes; 
(28) Meaning of names.32 

Cicero's Topics 

Some arguments are called conjugate, which are argu

ments derived from the same word, such as "wise," "wisely," 

"wisdom." Others are divided into genus and species. Genus 

arguments come from the same origin. Species, however, 

may be divided as a part of genus. This is exemplified by 

the genus "animal" and species "horse." There are argu

ments that come from similarity and its opposite, dif

ference. These two are self-explanatory. Still others 

are grouped according to contraries, things or ideas that 

contradict each other, and cause-effect. An example of 

cause-effect is: It is raining, so the ground v/ill be, 

or is, wet. Also there are arguments from the division 

of greater, less, or equal value or importance. These 

arguments are value judgment in nature and the ethos of the 

32 Cooper, The Rl ie tor ic of Aris_tojt,le, pp . 159-70. 
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judge must be taken into account. Another argument Cicero 

speaks of is adjuncts (corollaries); these are arguments 

that are immediately drawn conclusions. The arguments from 

antecedents are from circumstances that have been knov/n or 

developed before. Argum.ents from consequents are those 

arguments whose situation is inlierent in relation to the ef

fect or result. These are usually logical in development 

and nature. Contradiction is another topic that uses rea

soning that is contradictory within itself. Arguments from 

efficient causes are those that maintain the.cause is re

sponsible for the end product. Arguments from effect can 

be shown by the example: If a man lives in Texas his wife 

receives at least one-half his estate if he dies while a 

citizen of the state of Texas. Argum.ents from comparison 

are just comparing one idea or thing to another. Extrinsic 

arguments depend principally on authority. A commonly used 

argument is that of definition: 

A definition is a statement which explains what 
the thing defined is. Of definitions there are 
two prime classes. One defining the thing that 
exists [tangible] and the other things which 
are apprehended only by the mind.̂ -̂  

Many arguments are derived from notatio [ethym.ology] . 

This is used to clarify or explain the meaning of the word. 

This is used a great deal in debate. The topic of emlDracing 

33 
Cicero, Topica, p. 399. 
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circiomstances is one which is closely connected with the 

subject under inquiry. The argujnent or topic of similarity 

is used a great deal in the realm of reasoning. An example 

is: if honesty is required of the cook, gardener, and valet, 

it should be required of the housekeeper as v/ell. Examples 

and parallels are also used in the topic of similarity. The 

opposite of similarity is the topic of difference. The same 

process is used in applying the topic of difference as that 

of similarity. The argument closely allied with difference 

is the topic of contraries. Examples of this are: wisdom-

folly and slowness-speed. In the topic of causes there are 

two types of causes: one, that which itself produces an ef

fect (for example, fire burns); two, that which cannot in 

and of itself produce an effect (for example, "A house does 

not a home make"). Another example of cause is the rule 

that everything born must die. Many causes result from 

human nature, desire, and suffering. Closely connected v/ith 

the topics of causes are topics of effect. These are used 

to good advantage by accomplished speakers. The topic of 

comparison is used extensively in reasoning because it is a 

good tool in determining value judgment. Things that are 

compared are greater-less, quantity, equality, quality, and 

like value judgments. 

Cicero maintains there are arguments drav/n from witliout 

the realm of rhetoric. Such topics are established ]3y testi

mony. Obviously the authority or v/itness must have a high 
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degree of credibility in this case. Testimony,too, may be 

affected by the circumstances. For example, coercion may 

produce testimtony. 

Cicero also divides topics in another way. He calls 

them common topics or commonplaces. These are arguments 

that can be transferred from situation to situation and case 

to case. The use of common topics is useful if the speaker 

is speaking to the unlearned or if the audience is already 

convinced of his premise or premises. Actually, common 

topics can be very important to the speaker because the 

speaker can establish a strong rapport through common topics, 

especially if they are embellished with proper style and 

proper arrangement. Common topics are used to a large 

degree in judicial oratory for at least two reasons: (1) 

They are usually handy; (2) They are easily recognized by 

the judge. Facts and testimony are examples of Cicero's 

common topics. 

Topics, if found and used v/ith a mixture of other 

qualities of rhetorical theory, can add a great deal to the 

speaker's invention and arguments in his speech. 

Aristotle's Topics 

Last in order in this chapter of the three classical 

rhetoricians is Aristotle, last because he is most co.iplcLe 

in his treatment of topics. As has been established in this 

chapter, the enthymeme is a unit of reasoiriiMj and tlie topic 
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i s a p l a c e o r r e g i o n i n which one can f ind r e a s o n i n g . A r i s 

t o t l e b l ends t h e tv/o as working t o g e t h e r t o produce reason ing 

In t h e fo l l owing s e c t i o n of t h i s c h a p t e r A r i s t o t l e ' s twenty-

e i g h t t o p i c s w i l l be d i s c u s s e d t o produce fo r t h e r e a d e r a 

c l e a r and, h o p e f u l l y , comprehensive unde r s t and ing of t h i s 

p o r t i o n of i n v e n t i o n . 

The f i r s t t o p i c he c a l l s a demons t r a t i ve enthymeme. 

This i s t h e t o p i c of o p p o s i t e s . His example i s : " I f war i s 

t he p r e s e n t cause of e v i l s , we must c o r r e c t them with 

.,34 p e a c e . " 

Another topic is from the inflection of the stem. An 

example is: What is true of one thing might not be true 

of another. 

Relative terms provide us with our third topic. Did 

a person act justly or not? This topic is one that can be 

used fallaciously. Hov/ever, it is important in that it is 

useful in reasoning and in making judgments, especially in 

judicial oratory. 

Another topic comes from the fact of degree. What v/as 

the intensity of the act? Degree in some cases may be a 

value judgment, but not alv/ays. Degree can be measured in 

certain situations. 

Benson and Prosser, Readings in Classic£]_Ĵ J2_ctĉ iri ĉ/ 
p. 163 
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The fifth topic is from the consideration of time. 

This is simply argument of the past, present, or future. 

He has lived in sin. He is living in sin. He v/ill con

tinue to live in sin. 
i 

Another topic is taken from reasoning declared by the 

speaker's adversary and turned against him. /m example is: 

If you would do something this way, would I? 

The topic of definition is a very important one. In 

Aristotle's case it is specified that the speaker defines 

and ascertains the meaning of a word or term with a view 

toward reasoning on his subject. This also opens the 

speaker for criticism of his bias. However, if his defini

tion is well supported by otlier enthymemes and arguments 

that are factual and complete, his definition will withstand 

the forces applied against it. 

Another topic is from various senses of the word. This 

is distinguished from definition by the use of the word's 

senses, such as "rightly," "good," "bad," etc. 

Argument from division is argument that is broken down 

for a better understanding. Such as: "All men do v/rong 

from one of three motives — on account of this, or this, or 

this."^^ 
Another topic is from induction---reasoning from the 

"̂ Îbid. , p. 166. 
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general to the specific. What is true of this should be 

true of this. 

Still another topic is drav/n from, an exiscing decision. 

If the decision is strong, so is the topic. 

The twelfth topic is from parts to the v\7hole. An 

example is: the whole is the genus and part is the species. 

What is true of one must be true of the other. An animal 

possesses characteristics common to mammals. A horse is an 

animal, so it possesses characteristics of mammals. 

Consequence is an argument that may be exhorting or 

dissuading. What is good or bad? An. example of consequence 

is: "Education results in unpopularity, a bad consequence, 

and in wisdom, a good consequence." 

Argument from consequence that urges or dissuades with 

reference to contrary alternatives is called the argument 

of crisscross. An example of this topic is: "If you speak 

in public justly, the gods v/ill like you and men will hate 

37 you."-^' 

Another topic is that of trying to believe the paradox 

men might exhibit. Men may argue and think one way and do 

exactly the opposite. This is an effective topic because 

people do not alv/ays act the vzay they feel or proclaim. 

36 
Cooper, The Pxlietoric of Aristotle, p. 166. 

Benson and Prosser, Readings in C]^r.j^} Jlheto:'?c_, 
p. 167. 
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The topic of proportional results is a topic of look

ing at an enthymeme for its face value. Such as: "If you 

take big boys as men, you must take little men as boys.""^^ 

Another topic is arguing identity of cause with iden

tity of effect. This is used in hypothetical proposjtions. 

Since human nature is so unpredictable it can be as

sumed that men may change their minds at a later date in 

relation to a presented fact. This is called the topic of 

altered choices. There are many factors that may cause 

men to react differently at a later date. 

Another topic characteristic commonly used in judicial 

oratory is treating the conceivable reason for something 

happening. A lawyer may attribute certain motives and pro

pose this or that happened as a result. He must consider 

how human nature and reasoning v/ork. 

Another topic is that of incredible occurrence, or 

things that appear to have happened. Examples of this are 

fairy tales and parables. Without a doubt many of the 

ancient theories of life developed from this topic. 

Refutation makes good use of the topic of conflicting 

facts. What are the inconsistencies of the facts, figures, 

dates, and acts? This topic is used extensively in debate 

and judicial oratory. 

38 
Ibid., p. 168. 
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The art of meeting slander or giving reason for a 

paradox is another topic. In this topic one can justify 

prejudice. 

The topic of cause-effect is an important one to the 

speaker. This argument establishes the presence or absence 

of a cause and its relation to the presence or absence of 

the effect. Cause and effect go together, and nothing is 

without cause. 

Course of action desired is another topic. This topic 

is used a great deal in forensic oratory. In a democracy 

such as the United States of America the topic regarding 

the course of action desired is one of the mainstays of our 

legislative bodies in making laws for our society. 

When an intended action is counter to a previous action, 

then the topic of comparing actions may be invoked. This is 

not a topic of comparison as such, but a topic of viewing 

them together, such as: "If you consider her a goddess, do 

. . 39 

not wail; if a woman, do not sacrifice." 

Another topic is founding reasoning and accusations 

upon mistakes, past and present. 

Aristotle's twenty-eighth topic is the topic of meaning 

of names. This was useful in ancient times and cultures 

when an individual's name had a given meaning. 

^^Ibid., p. 170. 
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These are the twenty-eight topics that Aristotle lists. 

They can be used in countless ways for the speaker to prove 

and reason with his ideas as he so determines. In some 

cases it is thought that the Refutative Enthymeme may be 

better to use because it groups opposites so the speaker 

can have a strong unit of refutation. In all syllogistic 

reasoning, however, the more brilliant ones to use are 

those topics that lead to a conclusion, preferably pointing 

toward a conclusion from the beginning. 

Aristotle defines four other topics that need our con

sideration. He calls them common topics, the same genus that 

we have discussed before. These, if you will remember, are 

topics that are "common" to numerous cases. Aristotle lists 

them as: "(1) Possible and Impossible; (2) Past Fact; (3) 

40 
Future Fact; (4) Size." 

The topic of possible and impossible is obviously a 

topic of opposites. When considering either one of -these 

divisions it must be assumed that if it is possible for 

one to exist, it is possible for the other. For example, 

41 
"If a man can get well, he can also fall sick." The same 

reasoning applies to the syllogism; whatever has a begin

ning can also have an end. 

40 

I b i d . 

Cooper, The Rhetoric of A r i s t o t l e , p . 14 3. 

41. 
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The common topic of past fact is used extensively in 

judicial oratory. An example of past fact reasoning is: 

"If a man has forgotten something he must have learnt it."^^ 

An important fact to remeraber in relation to past fact is that 

if something less probable has happened, something m̂oĵe-

probable should occur as well. 

In questions of future fact one must deal with proba

bilities of occurrence. One may argue a thing will come to 

pass when the power and skill are organized in such a way as 

to bring this about. The building of such a foundation in

creases the probability that a house v/ill soon be erected. 

Arguments relating to size are counted as greatness or 

smallness. Greatness and smallness are in relative terms 

to each other. Greatness and smallness also may be con

sidered in terms of value--greater values or lesser values. 

Value judgments are made concerning: (1) something expedi

ent, (2) something honorable, or (3) something just. Since 

most speeches require magnifying or minifying this can be 

accomplished by comparing the greater or lesser attributes 

affecting each situation. 

A knowledge of topics and where and how to find them 

is very important to the speaker. Hov/ever, if he does not 

know how to use them in sjpeaking, he has a great deal of rav.' 

Ibid. 
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material that may never be processed into a usable product. 

When the speaker's arguments are strong and satisfactory tliey 

can be treated separately and may stand alone in many cases. 

However, if they are weak it may be better to group them 

together in a cluster to make them stronger. 

Arguments should be sought after with one's purpose in 

mind. Will the arguments be used for praise or blame? If 

so, the "regions" they should come from should reflect nobil

ity, birth, virtue, and deeds or effect. If the purpose of 

the speech is judicial in nature, arguments should include 

such things as past fact, future fact, status quo, and at

tributed motives. If arguments are desired to help make 

laws, cause-effect, course of action, and consequence should 

be considered. 

In relation to arguments, there are four things that 

must be considered in the speaker's invention and placing. 

Richard Whatley's division is one of good quality: 

First, into Irregular, and Regular, i.e.. Syllo
gisms; these last into Categorical and Hypotheti
cal. Secondly, they are divided into "Probable," 
[or "Moral" and "Demonstrative," [or "Necessary"]. 
Thirdly, into the "Direct," and the "Indirect"; 
[or reductio ad absurdum]—the Deictic, and the 
Elentic, of Aristotle. "Fourthly, into arguments 
from "Example," from "Testimony," from "Cause 
to Effect," from "Analogy," etc.43 

"̂ Ĝalden and Corbett, T[aî JRh£toric__oĵ _̂̂ 2̂ r̂ ^ 
and Whatley, p. 300. 
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The speaker may need to categorize and divide arguments 

still further for clarity and simplicity. It is one thing 

to be able to find arguments and another matter to knov/ the 

correct placing of them. Placing of arguments properly 

comes under the canon of dispositio or arrangement. It is 

still another problemi i.n embellishing them properly to be 

attractive and clear to the hearer. This is the canon of 

elocutio or style, the placing and appropriateness of words. 

It can be seen that although invention of arguments is 

very important it is by no means all of rhetoric. By con

trast, Hugh Blair puts more emphasis on tlie arrangement 

of subject matter than on invention: 

But when they [speakers] are to prepare a dis
course, by v/hich they purpose to convince a judge, 
or to produce any considerable effect upon as
sembly, I would advise them to lay aside their 
commonplaces and to think closely of their sub
ject.44 

As one can observe from the preceding documentation, there 

are many facets of arguments and invention that are matters 

of value judgment. These have been presented so the reader 

may have a more complete knowledge of invention. There are 

still other aspects of invention that need attention, the 

first being the example. 

'̂̂ Ibid., p. 119. 
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Example 

Example in rhetoric corresponds to induction. Aristotle 

1^ The Rhetoric says there are two types of example used in 

reasoning. (1) Parallel from facts of history is one type 

example. An example of this v/ould be: the United States may 

be in trouble as a nation when the parallel example of the 

Roman Empire is used to prove this point. An explanation of 

this statement shov/s that there are certain characteristics 

the Roman Empire possessed at the time of its dov/nfall which 

the United States possesses now. (2) The invented parallel 

is another kind of example. An example of this type parallel 

is how to choose a speaker for a banquet. Does the banquet 

committee choose a speaker by selecting the speaker tliat is 

best qualified or by lot? Both will produce a speaker, but 

which method should be used? Fables are very good examples. 

In this period in history cartoons are quite valuable rhetori

cal tools, especially in political realms when used as 

parallel examples to show political ideas. 

Examples are used to explain, clarify, or simplify. 

Examples are the known used to explain the less knov/n~-the 

exemplified. When the speaker has no enthymeme he needs to 

use examples because they are a type of proof, \7hen an 

enthymeme is available, examples normally should be used 

after the enthymeme is established or in support of a]i 

enthymeme. It should be noted as a refine icnt in sa catena, 

file:///7hen
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if the example as used at the first of arguraents more than 

one may be needed to make it a strong unit. Hov/ever, if 

the premises or propositions have been stated firmly, one 

example toward the end may suffice. 

The Maxim 

Maxims are also used in the invention of subject matter. 

We again turn to Aristotle, this time for a definition of the 

maxim. 

A maxim is a statement [declaration]; not about 
a particular fact, such as the character of 
Sphuiates, but of a general nature; yet not a 
general statement concerning any and every sort 
of thing. [An example of the m.axim given by 
Aristotle is as follov/s . ] 
[Euripides, Media 29 5-6] 

J. . No man of native sense should ever 
Have his children taught to be clever 

Now add It makes them useless, and they gain 
reason Jealous dislike throughout the town. 

45 Hence: the entire enthymeme. 

Aristotle also divides maxims into four kinds: (1) 

Those that need no supplement because truth is already 

known,such as: "Me-thinks there is no such v/ealth as 

excellent health. "'̂ ^ (2) Those that need no supplc.ient be

cause they are plain, such as: "No lover true but loves 

45 
Cooper, The Rlietoric of A r i s t o t l e , p . 150. 
I b i d . , p . 151. 
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forever." (3) Some are part of an enthymeme like the 

first example. (4) Others seem to be part of an enthymeme 

but actually are not because reasoning is only implied, 
A O 

such as: "Mortal as thou art, nurse not wealth imm.ortal." 

A maxim is best used v/hen it refers to the subject 

under consideration and limits itself to that alone. 

Imagination 

Imagination is also a part of inventio. Imagination 

is quite lev/ on the scale of reasoning, but may be important 

in some cases. It is placed midv/ay between intellect and 

sensation. Sensation requires the object to be present 

whereas imagination does not. Obviously, imagination must 

start with images, ideas, or mental concepts. Im.agination 

is important to invention because it can become "creative" 

and "visionary" in finding topoi and enthymemes to be used 

in reasoning. 

Imagination can be used to exemplify certain ideas to 

an audience. For example, after reading Fox's Book of 

Martyrs the skilled speaker may be able to place images and 

ideas before his audience to help them understand some of 

the trials and tribulations of early Christians. 

Ibid. 

Ibid. 
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Imagination is used a great deal in poetry to convey 

ideas. In rhetoric, idea and image are at times used inter

changeably. In most cases they are merely parts or divi

sions of Aristotle's topics. Also, idea and image can in 

some cases be called the audience's attitudes toward a 

subject. For instance, an audience's idea of virtue might 

be to overthrov/ a certain governraent. It should be under

stood that the relationship between idea and image is known 

by the stress or importance placed on the kinship betv/een 

them. They are important because abstractions of reason

ing must begin somev/here, and idea and image are at least 

two places they can begin. Aristotle proclaims that we 

cannot think without images. 

Types of Oratory 

A discussion of the types of oratory is important to 

invention because invention is a major part of oratory. 

Cicero divided all oratory into three classes: deliberative, 

demonstrative, and forensic. This is the same division used 

by Aristotle and is based on the purpose of speaker and the 

audience to which it is addressed. The deliberative speech 

is addressed to the legislative body, the forensic to a 

court of law, and the demonstrative to a group v.'hich has 

gathered for entertainment or amusciucnt. 
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Hermagoras divides his speeches by 'subject matter into 

two classes: (1) General questions and (2̂  Special cases. 

Cicero follov/s Aristotle's divisions except that 

Aristotle uses different terms. He calls them the epideictic 

the deliberative, and judicial or forensic. 

Epideictic oratory is sometimes called demonstrative 

or panegyric. It is used for praise or blame of an individ

ual. It is sometim.es characterized by "display" of words 

and ideas. Epideictic oratory is concerned with present 

circiomstances rather than future or past. Although the 

epideictic speaker may draw on the past or future for use 

in praise or blame, this type oratory v/ill usually draw 

from topics that reflect attitudes of an individual, tlie 

speaker may wish to expound on the virtues of an individual 

such as health, beauty, strength, and speed. Extraneous 

virtues might be public office, high birth, friends, coun

try, or education. 

Deliberative oratory is characterized by that type 

oratory used in the legislative body. It is typically con

cerned with establishing ideas to be used to help m.an govern 

himself. Deliberative oratory requires topics of future 

projections, cause-effect, and associated topics. 

Judicial or forensic oratory is at home in courts of 

law or debate. Judicial oratory involves cv?deuce, tcsti-

inony, witnesses and other types of proof. Jrdicial oraioiy 

http://sometim.es
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involves topics of past fact, attributed motives and defi

nition. As shown above, whole types of speeches are very 

much involved in using inventio as. a Fcajor parr of their 

development. Not only whole speeches; but parts of speeches 

use various types of topics. 

Divisions of a Speech 

Topics can be chosen according to the parts of a speech. 

For instance, in the introduction, topics should be chosen 

to render the audience well disposed to the speaker's view

point. In the narrative topics need to be chosen in respect 

to the goal or purpose of the speech. The same rule of 

thumb for choosing topics in the narration is appropriate 

for other parts of the speech as well. 

Cicero divides a speech into six parts and proclaims 

that invention is found in all six divisions. "Invention is 

shown in six divisions of a speech: (1) exordium; (2) £ar-

ratio; (3) divisio; (4) confirmatio; (5) confutatio; (6) 

49 conclusio." 

The exordium is the introduction of the speech. In 

the introduction attention, focus, and scope of the speech 

must be established. In the exordium the mind of the licarer 

must be made receptive to the speaker's ideas. Cicero 

Marcus Tulli Ciceronis, De arajl̂ aje Li br.i J'rcs, vai Ih 
introduction and notes by Augustus S~ v:ii];ijir'. (];.i i dr:;.l;c-r.i, 
Germany: George Ohm.s Verlagsbra:ihandluricj, }^'G'>) , p. ''6. 
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divides the exordium into two parts: the principum and the 

50 
insinuatio. Insinuatio is best used when the audience is 

prejudiced against the ideas or the speaker. The principum 

is used when the audience is already receptive to his ideas. 

These two divisions are ways of treating the subject matter 

in relation to the audience. In insinuatio the speaker will 

need to be careful hov/ he goes about making his audience 

follow. In principum^ he will wish to confirm the audience's 

beliefs in him and further solidify these beliefs. The 

exordium should be serious in nature and should shov/ great 

dignity in order to help solidify the audience's awareness 

of a great speech forthcoming. 

Cicero also declares there are three ways to accomplish 

51 
this: "(1) attentos; (2) docilis; (3) benevolos." These 

three Latin words in essence mean gaining attention and 

making the audience well disposed to the speaker. 

Narratio or the narrative is the "meat" of the speech. 

Here events or ideas concerning the topic are presented. 

According to Cicero it has three divisions: 

(1) the statement of the case; (2) narrative in
troduced to gain credit, to disparage the opponent, 
and for similar purposes; (3) illustrative nar
ratives, either mythological, historical, or 
fictitious. 

50 
Ibid., p. 57. 

51 
Ibid., p. 58. 

52 
Ibid. 
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In some cases a narrative is not necessary. A state

ment of the issue or issues will suffice. If the audience 

already knows what the issues of the speech are, then only 

a short narration is needed. 

The next part of a speech is divisio, at timies referred 

to as the partitioning of the arguments. In this division 

arguments are divided to give the audience a clear under

standing of the speaker's ideas. They should be in an 

orderly fashion to be easily grasped by the listener. This 

can be accomplished by a statement of the case, followed by 

facts of the case, enumeration of points, and exposition of 

the points. If this is done correctly the whole speech then 

will be clear and the ideas will seem to "unfold" as the 

audience listens. 

In the divisio the speaker should be careful to use 

arguments, enthymemes, and topics that are strong and of 

good quality. If this is accomplished his speech v/ill stand 

firm against any pressures that might be applied against it. 

The divisio should contain most, if not all, the arguments, 

never leaving any issues to be brought to the audience's 

attention in the conclusion. 

Confirmatio is the establishment of the case. Con

firmatio or Confirmation is the proof(s) of the case. 

Proofs lend credit, authority, support, and o ed lî ility. 

Confirmation in a speech may be accomyaisbed l̂y i .aans of 
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testimony, authority, judgment, signs, comparisons, analogies, 

examples, parallels, and other m.odes characteristic to proofs. 

It should be kept in mind that arguments are supported by 

attributes of persons or actions. Since this is true, many 

variables are to be sought out and satisfied. 

In De Inventone Cicero adds refutation and digression 

to his list of parts of an oration. These are listed after 

confirmation that v/ere not listed in De Oratore Libri Tres. 

Of refutation or confutio he says: "The refutation 

is that part of an oration in which arguments are used to 

impair, disprove, or weaken confirmation or proofs in our 

53 

opponent's speech." It is significant to note that the 

same methods of reasoning in establishing confirmation can 

be used when refuting the confirmation. 

At this point in the order of a speech Hermagoras 

places digression. The digression can include praise for 

the speaker and abuse for his opponent. Cicero does not 

argue with this because he believes it adds nothing to the 

speech. 

The peroration or conclusio is the end of the speech. 

It may be divided into three parts: first, the suivauing-up; 

second, the indignatio; third, the conquestio. 

The suimning-up of a speech is very important. The main 

53 . 
Cicero, De Inventione, p. 123. 
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points of the speech are brought together in a cluster for 

the last time during the speech. Summary will refresh the 

memory of the hearers and v/ill send them av/ay with the 

points of the speech freshly embedded in their minds. 

^^^ indignatio is a passage or passages that excites 

the indignation or ill-v/ill against the opponent. This can 

have a very effective result on the audience or judges . 

The conquestio is a passage that arouses sympathy or 

pity for the speaker. This too can be an effective tool 

in rendering the audience favorable to the speaker and his 

ideas. 

Summary 

Invention is one of the more important, if not the 

most important, part of speech preparation. Invention or 

inventio is the first in the five canons of rhetoric. It 

has many characteristics and can be very complex in nature 

and structure. Basically it is the discovery or finding of 

arguments or subject matter. 

Arguments are affected by enthymeiaes, i.e., units of 

reasoning, topoi ("regions" or "places" v/here argument.̂  arc 

found), and maxims (types of reasoning). 

Invention is also affected by ethos, the speal.er's 

character; pathos, his emotional appeals; and his l_Oj:;0£/ 

reasoning or logical processes of raa.king decisions. Proof 

also plays an important part in invention. 
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Topics are defined by Aristotle as being "regions" or 

"places" arguments are found. He lists twenty-eight for 

the speaker's consideration. Cicero expounds on them and 

agrees in most cases. 

Three basic types of oratory are defined by Cicero as 

deliberative, epediectic, and forensic. These types are 

characterized by their purpose: deliberative being associ

ated with legislation; epediectic being associated with 

praise or blame; forensic being associated with courts of 

law. 

Invention can be found in all six parts of a speech as 

defined by Cicero. They are: (1) exordium, (2) narratio, 

(3) divisio, (4) confirmatio, (5) confutatio, and (6) con

clusio. 

All the various aspects of invention mentioned coupled 

with Quintilian's stipulation that an orator must first be 

a good man, point to a rhetorical canon of extreme impor

tance. As Cicero in De Orator states, the "offices" of a 

speaker are "(1) to teach, inform, instruct [docere]; (2) 

to please [delectare]; (3) to move or 'bend' [movere, 

54 

flectere] . " One can appreciate the tremendous responsi

bility placed on the orator. In order for him to sai.lsfy 

and fulfill these responsibilities he must have tha.t ind'r-

pensible canon-~inventio! 

54 ' r" o T 

B u r k e , A Gramraar and R l i e t o r i ^ ^ o f Tot : \ os , ]> ^J ' • 



CHAPTER V 

CRITERIA FOR EVALUZiTIOK 

The Importance of the Informative Speech 

Informative speaking is used today as a major part of 

our complex comimunication system that is a part of our 

equally as complex democratic society. Complexity con

sidered in terms of what, when, v/here, and how much informa

tion to disseminate, then, is characteristic of communication 

One needs only to examine the morning paper to catch 

a small glimpse of the importance of information as an 

aspect of communication. The United States Government even 

takes a census to obtain information about its citizens. 

Battles have been fought in ages past for the privilege of 

gaining information. 

When one looks at mankind as a unit it is awe inspiring 

indeed to try to grasp the boundlessness of informative com

munication and communications in general in our society. A 

contemporary writer, Jane Blankenship, states. 

Our ability to comimunicate through speech helps 
us to do more than adjust to our environment. 
It enables us to change our environment, to re
construct it so that v/e can bring it closer to 
the way we would like it to be. In our human 
'context, then, the important subjects are those 
that allov/ us to discover v/hat man can be.l 

Jane Blankenship, Public _Spe_akinq:_ AJ:^lpp<^^'^^^l IS.^Z 
spective (Englewood Cliffs/New Jersey: Pre]> L i e. -1 ; -i 1 , .inc., 
1966), pp. 40-41. 
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A major portion of communication of our society is in 

the form of the informative speech. This fact is borne out 

by a statement from a recent work of literature on public 

speaking. "In our society the informiative talk is probably 

delivered more frequently than any other type of speech."^ 

One has but to look around to see who uses it. The 

informative speech is used extensively by teachers, preach

ers, and business speakers who must give information. It 

is sufficient to say that practically no part of life in 

the United States of America escapes the informative speech 

in one form or another. 

Purposes and Objectives of Informative Speaking 

One of the basic purposes of the informative speech is 

to inform an audience about a particular subject. This is 

accomplished v/ith various rhetorical techniques. Dr. 

P. Merville Larson states at least tv/o devices in his book 

Communicating Effectively Through Speech: 

To inform means to impart information. Generally 
it takes two forms, explanation and instruction. 
Explanation tells what somethinq is; . . . instruc
tion tells how to do something.-^ 

Giles Wilksen Gray and Waldo VJ. Braden, Public Speak
ing: Principles and Practice (New York: Harper and Rov/ 
Publishers, 1963l~̂  p. 337. 

3 . . . 
P. Merville Larson, et_al,- / Communicating Effectively 

Through Speech (Dubuque, Iowa: Wm. C. Brown Book Coiapany, 
19 69)7 p. 1. 
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The author above tells us that the purpose and objec

tives of the speech to inform can be to instruct or explain. 

In order to attain these two goals the informative speaker 

must accomplish at least two objectives, one being under

standing and the other retention. The fact tliat it is the 

speaker's duty and responsibility to make sure this is ac

complished should not be minimized. If he does not make 

this a certainty, his speaking is for naught. 

Accomplishing understanding may come in many forms. 

It may be to bring completely new information to the audi

ence. This may come in the forms of facts and figures. 

Understanding may be the result of new information of fact 

or policy that an individual or the world as a whole has 

produced. Bringing understanding may be in the form of 

increasing insight into a particular topic. Understanding 

may be defining something or sharpening the critical re

sources one may employ. Bringing about a clear and complete 

understanding may be one thing, but the audience having a 

high degree of retention of the subject is a quite different 

matter. 

Retention is simply the power to remember or hold in the 

mind for a long enough period of time for the brain to record 

the ideas firmly enough to be brought back to the surface of 

recall again upon command. This, of course, varies v.'ith the 

individual, and is beyond the scope of this paper, cxcepl to 
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say that it must be accomplished by the speaker if his speech 

is to be effective. In order to obtain retention the speak

er's ideas must be clear, meaningful, vivid, and impressive. 

There are many devices and techniques with which these four 

characteristics can be accomplished. Some of them will re

ceive attention later in this chapter. 

In addition to the four requisites to helpful reten-

tion of informative speaking just mentioned, the speaker 

must keep his general purpose in mind. This text has already 

stated that certain objectives must be achieved. The speaker 

can also reflect on the purpose of his speech when the au

dience is asking itself such questions as: What is this 

thing? What will it do for me? How do I use it? How did 

it come to be? Hov/ will it affect otliers? Questions an 

audience may ask itself may determine the general purpose 

of a speech. For example: This writer may have as a 

general purpose the task of informing a symposium audience 

what the purposes of ICASALS are. In order to do this the 

speaker should define, explain, exemplify, and instruct 

concerning what ICASALS is and what its relationship is to 

the audience. 

Two things that v/ill affect the informative process are 

the listener's motivation and interest in the subject. 

These tv/o things alone are of prime importance in relation 

to being informed. Motivation may stem from. vocatio.ual, 

educational, economic, or moral beliefs and att.i.tudes. 
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Still others may have their interests increased by the speech 

itself or the speaker's use of^audio-visual aids, demonstra

tions, and other helpful measures the speaker may employ. 

Some way the speaker must motivate and stimulate his 

audience to learn—to v/ant to be informed. When he has 

accomplished this, he is well on his v/ay to a successful 

speech in terms of audience receptiveness Hov/ever, the use 

to v/hich the listener puts the knowledge he has gained from 

the informative speaker is up to him. If he understands and 

retains the informative speech that has been presented, then 

the informative speaker's task has been accomplished. 

Types of Informative Speeches 

Informative speeches themselves .are characterized by 

differences in manner, content, and presentation. This being 

true, they can be classified into particular types. At 

least three of these types are: (1) expository, (2) illus

trated, and (3) demonstrative. They are explained further 

to discover some characteristics peculiar to each type. 

The Expository 

The expository speech is the type speech in which the 

speaker relies mostly on his speaking ability to convey his 

ideas. His choice of v/ords, knowledge, arrangement, m.astery, 

and delivery forms an instruction or explanation. This is 

the simplest type of speech and probably the most used. The 
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expository speech of necessity will need to be kept as 

simple as possible. It will make use of enumeration of 

main points and vivid description whenever possible. Illus

tration, example, and analogy are tools of the expository 

speaker to establish his ideas in the minds of his audience. 

The expository speaker must portray an object, quality, 

scene, person, or an idea by words. He v/ill probably need 

to define terms at the beginning of his speech or when an 

unfamiliar term arises. He may choose to define from ex

ample, authority, or relate through the common knowledge 

of his audience. For example, he may say the President of 

the United States is an individual who meets certain Con

stitutional requirements, elected by the citizenry through 

the electoral college to hold the highest single governmental 

position in our sovereignty. This is a definitive statement 

about the presidency. 

Description also is a part of the expository speech. 

The speaker must drav/ a mental picture of his ideas before 

the audience. There are many v/ays this can be accomplished. 

For example, when one speaks of a bright red v/estern hat, 

most of the audience can visualize this, especially if they 

live in the Southwestern United States. 

It is the speaker's obligation to transform taste, 

scent, shape, color, sound, movement, and ideas into v/ords. 

When a speaker becomes expert in these skills, he is on the 

way to becoming an effective speaker. 



80 

The Illustrated Speech 

The illustrated speech, as one would assume, is a speech 

in which the speaker uses the blackboard or other types of 

visual aids to explain his ideas. Today v/ith so many fine 

quality audio-visual aids available, it has taken on a new 

dimension of pictures, posters, films, and any other visual 

form one can produce. Our example of the bright red hat used 

in an illustrated speech would be for the speaker to produce 

a picture of one for his audience to see, or drav/ a hat and 

color it with red chalk on the blackboard. 

Illustrated speeches are quite effective and used a 

great deal, especially in business, showing trends of the 

market, company net v/orth, or any other tangible object that 

cannot be brought into audience view at the time. A real 

estate developer can not bring a city block of development 

property into the room for an audience inspection, but he 

can bring an aerial view for them to see. 

The Demonstrative Speech 

To carry the informative speech one step further one 

can use the demonstrative speech. This speech employs all 

the characteristics of the expository and may include the 

illustrated speech, too. Hov/ever, this speech brings the 

actual object before the audience. The speaker r.u'iy ask the 

audience to visualize a bright 2'ed v/estern hat; he nay drav/ 

a picture or show a picture of one. In the demonstralivo 
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speech he can say, "Let us see what I look like in a bright 

red western hat." Then he can put one on; hence, the demon

stration is complete. Many demonstration speeches are typi

fied by assembling or disassembling an object before the 

audience. The speaker may v/ant to demonstrate how an object 

functions. 

Informative Narrative 

The primary concern of the informative narrative is the 

actual reporting of a sequence of events with no regard to 

persuasion. This is characterized by reports to committees 

or boards. The informative narrative may be used to clarify 

a process in step-by-step operational form. An example is 

to describe the processing of copper ore into a bracelet as 

the end product. 

There are other types of informative narrative speeches. 

At least five of them are listed in a contemporary textbook. 

They are: "(1) simple narrative, (2) autobiography, (3) bio

graphical sketch, (4) travelogue, and (5) historical ac

count . " 

The simple narrative is the recounting of an idea, event, 

or incident. An example is on-the-spot news briefs or prog

ress reports of an Apollo moon shot. 

^Gray and Braden, Publji.c_S_pcaking: Prin̂ ca_pl̂ --> _and 
Practices, p. 343. 
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Autobiography and biographical sketches recount the 

life of an individual written by the individual himself or 

someone else. The travelogue is an account of a trip, ex

pedition, or exploration. A log kept by the astronauts is 

typical of this type of informative narrative. Admiral 

Byrd's narrative as an explorer is another. 

An historical account is recounting an event of history. 

A lecture in history class or history of speech class is 

typical of this type. 

These five types of speeches are just one part of in

formative speaking. They are used every day as a part of 

our informing process. 

The informative narrative can be used for many types 

of informative speeches. It can accomplish quite well the 

task of informing an audience of a concept or idea. Al

though the concept speech may take on the cloak of expository 

language, it is separate in that it is a speech dealing with 

ideas or concepts that are intangible. For example, what 

is a democracy? What is communism? What is faith? V7hat 

is ICASALS? Since this text deals with ICASALS in its in

fancy it was just that, a concept, v/hen the first symposium 

was held in 1966. 

The successful informative narrative will define, de

scribe, impart information, and in some cases prophesy about 

the concept in relation to the future. This tyj.̂e spceeli 
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also may include aims, purposes, and philosophies included 

in the concept. Theory may be a very important part of the 

concept and should be noted as such. 

As we have noted, the informative speech comes in many 

shapes, forms, and designs. We have seen v/hy informative 

speaking is important as well as some characteristics of 

informative speaking. Characteristics that once are devel

oped to a competent degree by the speaker are very important 

and significant to clear understanding and information dis

semination in our society. 

Characteristics of a Good Speech 

What is a good speech? A good speech is many things 

to many people. Patrick Henry's famous "give me liberty or 

give me death" speech is hailed by Americans as being good. 

However, the King of England probably had another idea. 

In general terms, hov/ever, a good speech is one tiiat 

accomplishes the goal or purpose of the speaker. Was his 

purpose to incite a riot? Did he do this? If the ansv/er 

is affirmative, then it v/as a good speech. Did the aspiring 

political candidate drav/ your vote as a result of his speech? 

Then it was a good (or effective) speech. The first ICASALS 

symposium speeches were concerned v/ith the establisliment and 

development of ICASALS. Since this is true, they v;ere in

formative in nature only v/ith persuasive overtones of v:iiat 
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ICASALS could contribute to Texas Tech, the Southwest United 

States, and the world population as a whole. 

The results criterion can be used in some cases, but not 

all. For instance, does the fact that Eisenhower defeated 

Stevenson for the presidency necessarily mean he was the 

better speaker? 

The results criterion for informiative speaking can ap

ply in terms of what is known by the audience before the 

speech in relation to what is known after the speech. In 

the case of ICASALS these v/ere the first speeches concerning 

it with the exception of some previously delivered by Dr. 

Grover E. Murray. The men who spoke on topics related to 

ICASALS were the first to inform the public on this topic. 

Could the audience assume they were speaking the truth? 

This writer maintains this to be true because of their 

(1) apparent knowledge of the subject; (2) experience in 

related fields; (3) responsibility of high government office; 

and (4) their commonly knov/n expertise in their specific 

fields of study. The audience could believe them as speak

ing the truth on these four criteria. 

Another criterion used for judgement is v/hat some v/rit-

5 
ers call the skills criterion or artistic tlieory. This 

^Glen E. Mills and Otto F. Bauer, Guideboo]; for Studeni 
Speakers (New York: The Ronald Press, 1966), p. 3. 
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criterion employs the use of principles of accepted rhetori

cal theory. Such things as content, style, delivery, orga

nization, ethics, and other principles characteristic to 

rhetorical theory can be used as evaluation criteria. Al

though a specific criterion for evaluation is established 

later in this chapter for the seven speeches of the first 

ICASALS symposium, these two criteria of evaluation are 

mentioned so the reader can be familiar v/ith other ways a 

speech can be evaluated. 

The characteristics of the seven speeches analyzed in 

the next chapter concerning the time, topic, occasion, and 

audience have been discussed in a preceding chapter. This 

is because these characteristics v/ere all the same except 

individual topics; even so, all topics were related to 

ICASALS. 

Purpose 

All speaking must be for some purpose. In this case 

the general purpose of the speech or speeches was to inform 

the audience of many characteristics and uses of ICASALS. 

Specific purpose is differentiated from general in terms of 

the specific goal or purpose to be accomplished. For ex

ample, the general purpose of the ICASALS' speeches was to 

inform the audience of some of the roles ICASALS could per

form. Honorable Stewart L. Udall had the specific purpore of 
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informing the audience of conservation in relation to arid 

and semi-arid lands. 

Current textbook authors see the need for purpose as 

one writes: "Without a specific purpose a speaker cannot 

properly conduct analysis, investigation, arrangement, or 

any of the other essential steps in preparation." Not only 

purpose in direction of preparation, but purpose of speaking 

as well demands the attention of the speaker. 

Crystallize the Idea 

Crystallization of an idea occurs when the speaker has 

established his purpose and has placed the idea before his 

audience. Crystallization of ideas also may induce the ex

pounding of an idea or giving examples to establish firmly 

the ideas in the minds of the listeners. 

Establish Main Ideas 

The main ideas of a speech are those ideas the speaker 

believes to be the most important. In the outline these 

will typically be the statemeiits that receive the Roman 

numerals in contrast to lesser supporting ideas v/ith alpha

betical designations. These are also the divisions of the 

body of the speech. Rarely is only one point used and 

usually no more than four due to limitations of tine and 

Ibid., p, 13. 
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memory. The main ideas or points are supported by examples, 

facts, figures, authority, and illustrations to expound 

and clarify the main points, 

Introduction—Body—Conclusion 

Effective informative speeches are typically divided 

into three parts: the introduction, body, and conclusion. 

The introduction is the first part of the speech in 

which initial attention must be gained and focused on the 

central idea. It is estimated by speech researchers the 

speaker has thirty seconds in which to gain an audience's 

7 . . . 

attention. A third function of the introduction is to 

create interest in the subject. 

There are at least five v/ays one can accom.plish the 

three desired functions of an introduction. They are: 

(1) humor, (2) rhetorical question, (3) controversial state

ment, (4) related story, and )5) a direct statement. All 

five of these techniques, if related to the speech, can 

accomplish the desired goals of the introduction. 

Also included in the introduction is the desire to 

secure the good will of the audience. This can be done by 

complimenting the audience, being friendly, and exhibiting 

Vernon R. McGuire, "The Infornative Spc>ecr-" (:!.er;Iure 
delivered at Texas Tech University, Lubboc);, Texas, /"vp-il, 
19 69) . 
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an attitude of sincerity and fairness. The introduction 

may include a short history and/or background of the topic 

being discussed. 

The body of the speech is usually the longest part. As 

was mentioned before, it is the part of a speech which con

tains the main ideas. It is the "meat" of the speech. Here, 

in the body, material is presented that constitutes the bulk 

of what is being said. 

There are various patterns of development the body can 

assume that need to be mentioned. Some of them found in 

informative speaking are: (1) time order, (2) essential 

elements order, (3) chronological order, (4) logical order, 

(5) part to whole, (6) order of complexity, (7) spatial 

order, (8) topical order, (9) order of importance, and (10) 

smaller to larger order. Any of these ten patterns of de

velopment can be adapted to the speaker's advantage in get

ting the desired information to the audience. 

The conclusion of an informative speech is typically 

short. Its main function is to bring the main points before 

the listener once more before the speaker quits. This can 

be done by a simx:>le suimaary, reiteration of main points, 

or restatement of material in the body. The conclusion is 

very important to the speech because it "wraps up" a speccli 

and in effect "delivers" it to the audience in a neat package 

To strengthen and make the informative speecl) even more 
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informative it must have good and proper style. Style is 

the appropriateness of v/ords and use of language. Use of 

language includes correctness, clarity, and ornamentation. 

Arrangeraent of ideas must be clear, concise, and easy to 

follow by the audience. Delivery must be effective to help 

the speaker carry his ideas to the audience. And,as men

tioned before, knowledge and mastery of subject matter are a 

requirements of effective speaking. Put all these together 

in the proper portions and one will have the ingredients of 

a good informative speech. 

Evaluating the ICASALS Speeches 

Now a foundation or basis can be laid for evaluating 

the speeches treated in this text. Evaluation criteria 

provide us with a tool with which v/e can measure charac

teristics of a speecli. This text is concerned with measur

ing characteristics of invention. When these are measured 

with suitable and acceptable rhetorical theory, a satis

factory evaluation should result. 

To do this, certain questions must be asked about the 

invention of the speeches to determine how and if they ac

complished their goal. Questions including those that v/ill 

be answered are listed belov/: 

I. Purpose in relation to ICASALS 

A. Was the purpose stated or implied? 
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B. Was the purpose of ICASALS organization and 

development established? 

C. V7as a relationship of the purpose of ICASAJLS 

noted in relation to the audience, occasion, 

and idea of ICASALS itself? 

II. Structure or Organization 

A. Introduction 

1. How did the speaker gain attention? 

2. Did the speaker seek an audience-speaker 

identification? 

3. Did the introduction relate to the topic 

of the speech? 

4. How did the speaker begin? 

a. Simple statement 

b. Controversial statement 

c. Related story 

d. Humor 

e. Rhetorical question 

5. Did the introduction give the purpose of 

the speech? 

6. Did the speaker shov/ his own relation to 

the topic and/or audience? 

7. Did the introduction: 

a. Give background of topic? 

b. Define terms? 

c. Give history? 
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8. Was the central idea clear? 

9. Was the importance of ICASALS established? 

10. Does the introduction have a smooth transi

tion into the body of the speech? 

B. Body 

1. Are the main points listed as being such? 

2. V7as the order of development appropriate 

to the speech topic? 

3. Were there divisions betv/een the main points? 

4. Were the main points supported by subordinate 

points? 

5. Was more emphasis placed on one point than 

another? If so, why? 

6. Were the main points connected by transitions 

such as words, sentences or paragraphs? 

C. Conclusion 

1. What type conclusion v/as used? 

a. Restatement 

b. Reiteration of maiii points 

c. Summary 

d. Other 

2. Did the conclusion: 

a. Balance introduction? 

(1) In length? 

(2) In content? 
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3. Was the conclusion: 

a. Emotional? 

b. Logical? 

c. Ethical? 

III. Content 

A. Logical proof 

1. Was reasoning from sign evident and con

sistent? 

2. Was reasoning from example evident and 

consistent? 

a. Figurative analogy 

(1) Proof value given? 

(2) Used to illustrate? 

b. Literal analogy 

(1) Did analogy correlate v/ith subject? 

(2) Did analogy strengthen or support 

the unit of proof? 

3. Was reasoning from example evident and 

consistent? 

a. Were examples unbiased? 

b. Were examples too general? 

4. Were arguments adapted to the audience's 

level of: 

a. Belief? 

b. Attitudes? 

c. Recept i 1̂i. 1 i ty ? 
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5. Was the appeal of self-preservation and 

preservation of the human race used? 

B, Ethical proof 

1. Did the speaker establish his authority 

on the topic? 

a. By experience 

b. By documentation 

2. Did the speaker have an apparent command 

of knov/ledge? 

3. Did the speaker display a balance of 

propriety toward himself, his audience, 

and his cause? 

4. Did the speaker establish any personal 

reasons for giving the speech? 

C. Pathetical proof 

1. To what eraotions did the speaker appeal 

in informiing h i s audience? 

a. Fear 

b. Pity 

e. Anger 

d. Appeal to steadfastness 

e. Happiness 

f. Confidence 

2. Did the speaker use urgency of se l f -

p r e s e r v a t i o n or p rese rva t ion of the liumian 

race as a patiietica.] proof? 
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3. Did the speaker establish social and/or 

moral responsibility as emotional proof? 

In summary, this chapter deals with some of the purposes 

and objectives of informative speaking. It also deals v/itli 

various types of informative speeches,- It establishes 

criteria for evaluation of a speech in terms of acceptabil-

ity in the field of rhetorical theory. The next chapter 

will be the application of these criteria to the seven 

speeches under evaluation. 



CHAPTER VI 

EVALUATION OF THE FIRST ICASALS 

SYMPOSIUM SPEECHES 

Introduction 

In this chapter the questions raised in chapter five 

are applied to the speeches delivered in the first ICASALS 

symposium to test the invention therein. 

"The Arid Lands--Conservation is Always the Key" 

By Honorable Stev/art L. Udall 

Purpose in Relation to ICASALS 

Mr. Udall noted from the beginning that he v/as here 

for a specific purpose. Of this purpose he said: 

I think you are doing it [selecting a nev/ leader 
and a new mission] witli a proper flourish in 
having a symposium of this kind. I am delighted • 
to be here and participate.1 

In the above documentation one can see he did refer to 

the establishment of ICASALS. In one instance later he 

commends Texas Tech for making the specific choice of 

ICASALS for its new mission. 

A few sentences later he again commended Texas Tech for 

•'"Appendix A, p. 152. Subsequent quotations from Secre
tary Udall's speech will be found in Appendix A. 
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its leadership and "for their wisdom of inviting President 

Portes Gil to come and participate." 

Still later in his speech he suggested that everyone 

should read four books that he listed as being pertinent 

to the mission of ICASALS. 

Probably the most important mention, and in this case 

praise, of reference to the purpose that ICASALS could ful

fill was made about two-thirds through his speech when he 

noted: 

So the great lesson, then is that arid and semi-
arid lands require special planning and unusual 
insight. This is why many of us are excited by 
the fact that this great institution has chosen 
a new mission of developing new programs and nev/ 
insight into the arid lands. Hov/ we stretch our 
supplies of v/ater and all resources, hov/ we learn 
to recycle, and reuse resources, hov/ v/e learn 
even to modify our weather, to tap the rivers of 
the sky and make them useful in the arid regions 
where moderate water is most needed, and how we 
develop the politics and the planning that may 
enable us to move water from tlie v/et regions to 
the dry regions--all will determine in the next 
two decades whether we fail or succeed. 

It is apparent Secretary Udall was v/ell av/are of Texas 

Tech's part in establishing ICASALS and said so not only 

at the^beginning of his speech but carried this thesis through

out. 

Structure or Organization 

Introduction 

In the introduction of his speech Sec. Udall prevaced 

the body of his speech with an introduction typical of many. 
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He drew attention to his topic by referring to his purpose 

and by praising dignitaries that were in attendance. An 

example of this is, ". . .a passing comment about another 

landmark. This happens to be your Congressman, George Mahon." 

He also identified with the audience by his reference 

of having been here before: "My previous contact—thinking 

back—was athletic, as a former basketball player v/ho came 

here some 26 years ago." 

His introduction definitely did relate to his topic. 

This was shown by his commenting: 

We also commend the choice that you have made in 
selecting a nev/ mission for this institution, 
because there is a special challenge abroad today 
in terms of conservation in the arid and semi-
arid lands. 

By relating his speech to his topic in this way he also 

produced clarity and crystallization of the central idea, 

that being: "a special challenge abroad today in terms of 

conservation in the arid and semi-arid lands." 

Body 

In t h i s speech the main po in t s v/ere not l i s t e d . Rather 

he chose to speak from a continuous theme. Although speci f ic 

points a re i d e n t i f i a b l e , they v/ere not l i s t e d as such. 

The t r a n s i t i o n of t h i s speech from in t roduc t ion to body 

i s qu i t e smooth-~so smooth t h a t the laymen probably v/ould 

not r e a l i z e the speaker v/as i n t o the body of liis si^c^ec]'. 
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In the first few paragraphs of his speech Secretary 

Udall commented generally on the population explosion and 

conservation problems in our country. He used past history 

to indicate it is wise that the people of the United States 

be acutely aware of conservation problems. He cited the 

former misuse of land as an example. 

The failures of stewardship of resources in this 
part of the world include slaughter of the buf
falo, include the dust bowl, include overgrazing--
all of which destroyed some of the resources in 
parts of the region. 

Then Secretary Udall used the rest of the body of his 

speech in a manner that is unique to this speech. He nar

rated a story to make his points that people must conserve 

the land. The points are supported within the narrative 

and thus he was able to tell his audience they need to take 

care of their natural resources. He used the life of a 

former Civil V7ar army major to carry his ideas. He began: 

John Wesley Pov/ell had been an army major and 
lost an arm at Shiloli. We remember him, tliough, 
not for his military accomplishments, but for 
his scientific attempts. 

As he told the life of Major Powell, he established 

facts about Major Powell's life that are related to arid 

lands. As he said, "For eleven years Major Powell studied 

the ecology of the Great Plains and the plateau country." 

He also showed Major Powell's v/isdom, and related that 

wisdom to contemporary tliought: 
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Men needed a whole new approach for colonization 
and settlement. Water planning keyed to an over
all conservation approach was the ansv/er. Powell 
saw this and asserted it in his report [submitted 
to Secretary of the Interior, Carl Schurz, on 
April 3, 1878], and in other writings and in his 
speeches. Powell's idea was that in irrigable 
valleys settlers could join to form irrigation 
districts and apply to the Federal Government for 
a survey. It is surprising, really, how long it 
took us to come to recognize the wisdom of Powell's 
idea, again a political idea, but you had to have 
new human institutions, political institutions— 
the irrigation districts. And out of this, just 
think how many different governmental entities 
have spav/ned. 

Through Major Powell, Secretary Udall kept hammering 

at the conservation theme. 

He saw that the grazing or pasture land which 
formed the largest part of the arid regions were 
a special problem. Overgrazing had already dam
aged millions of acres of public rangeland. 

After establishing Major Pov/ell's part in early ecology, 

and in this way telling his listeners what was and what 

should be, he moved to another main idea by way of a para

graph. He then noted hov/ a center for arid and semi- arid 

land studies could contribute knov/ledge to many of our prob

lems. His paragraph of transition v/as: 

These are some of the exciting new problems that 
confront us. But the old truths and the old 
techniques that Powell perfected are as pertinent 
today in terms of tackling these problems as they 
were one hundred years ago. 

At the Federal level, v/e are continuing to loo'i 
for scientific solutions to arid land problems. 

By using this transition to another main point he v/as 

able to relate the governiaent's and universities' roles in 
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relation to contemporary conservation thought. He then pro

ceeded to tell his listeners in part v/hat is being done today. 

Ultimately, his [Pov/ell's] ideas v/ere vindicated 
and a few months before he died in 1902, v/itli 
Teddy Roosevelt in the saddle and with Pov/ell's 
friends alongside,•legislation was passed estab
lishing a national reclamation program. 

Secretary Udall carried this theme still further by 

giving more information on v/hat is being done today when he 

said: 

The Geological Survey has announced a new program 
in cooperation with NASA concerning the use of 
the satellites to study the resources of our 
country. 

He then gave his listeners another transition to his 

third main point by a sentence. "I would comment, however, 

on one other aspect of the arid lands, because too often v/e 

have thought of arid lands as wastelands." He explained 

his sentence later in the same paragraph by: 

It turns out, of course, that the most scenic, 
the most beautiful lands in the world are arid 
lands, at least so I believe, and it is no acci
dent that the very parts of the West that Powell 
described in his arid lands report contain most 
of our great national parks. 

The body of Secretary Udall's speech contained three 

main points; first, tlie establishment of the fact that there 

definitely is a problem confronting ecology and conservation; 

second, what has been brought to bear in the past by v/ay of 

Major Powell's exploits late in the nineteenth century; 

third, what is being done at present and sone projections 

that are forthcoming. 
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Conclusion 

The conclusion was in good balance with the introduction. 

In the introduction the speaker prepared his listeners for 

his speech topic and ideas and in the conclusion in essence 

told . them v/hat he just said and included another reference 

to the appointment of Dr. Murray. The introduction-conclusion 

balance was about the same in length too. In manuscript form 

the introduction was sixty-four lines and the conclusion 

forty-seven. 

The conclusion of this speech was a summary of the 

philosophy of conservation about which he had just spoken. 

He did not refer to any points specifically, but raised 

questions about what we were doing in relation to our ecology 

and if it was enough. 

The final paragraph of his speech did a very good job 

of relating to the occasion. He also used a quotation from 

T. S. Eliot's The Waste Land that very aptly relates to the 

overall scope of ICASALS v/hen he said: 

The poet, T. S. Eliot, v/rote in The V7aste Land 
these words: 

" . . . where the sun beats 
And the dead trees give no shelter, the cricket 

no relief. 
And the dry stone no sounds of v/ater 
. . . I will show you fear in a handful of dust." 
We need your light and effort here to help dispel 

the darkness of that dusty fear. 

It is noted by this writer that this quotation fron 

T. S. Eliot has been used frequently in ICy\SALS' .literature. 
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With the exception of the T. S. Eliot quotation, which used 

the emotion of fear, the conclusion assumed a cloak of logi

cal appeal. 

Content 

Logical Proof 

Reasoning or proving by s ign was employed by Secretary 

Udall throughout the speech. He used Major Powell 's expe

r iences and f indings to e s t a b l i s h what was, i s , and may be 

in the fu tu re . An example of our misuse of conservation 

and i t s r e l a t i o n to o ther c u l t u r e s was c i t e d : 

Despite the lessons of the Mediterranean, v/e 
made some of the same mistakes ou r se lves . If 
t he re was any dramatic f a i l u r e of land manage-
ment--someone descr ibed i t as a f a i l u r e of 
p e o p l e - - i t v/as the Dust Bowl i t s e l f . 

Here v/e have an example of s ign reasoning of what hap

pened to one c u l t u r e could, and in t h i s case did, happen to 

another. 

S t i l l another example of s ign reasoning was used v/hen 

he said what Pov/ell knev/ as a f a c t : 

Powell knew and sa id t h a t conservat ion was the 
key to o rder ly growth; t h a t i f you v/anted a 
"boom and bus t" cyc l e - - a s we had a t t imes-- then 
you ignored conserva t ion . If you v/anted s teady, 
o rde r ly , sound grov/th, then conservat ion alv/ays 
was the key. 

Sign reasoning v/as used throughout the speech, but .limi

t a t ions of time and expediency do not a l io . : t h i s analys is to 

note near ly a l l , but the above are given as typ iea l c:e'wples 

of reasoning from s ign . 
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Together with sign reasoning is reasoning from example. 

In this speech most of the body of the speech was built around 

a narrative used as an example, that being the findings of 

Major Powell. He used this narrative as an example that 

shows what conservation of natural resources has been in the 

past with predictions for the future. He also used another 

story as an example to tell his listeners what land condi

tions prevailed in the middle nineteenth century: 

I like to tell the story that is related by one 
of the Utah historians v/hose grandparents came 
across some of the desolate southern Utah country 
with which Powell was so familiar. In those days 
water v/as so scarce and the v/eather so harsh 
that people referred to this arid country as "the 
land God forgot." This historian writes now, one 
hundred years later, v/e see that this is indeed 
the land "God saved for Himself." 

As one can see, these uses of example are drawn from 

literal analogies. And these analogies did strengthen the 

units of proof. 

He also gave a specific example of what is currently 

being done to improve conservation v/hen he proclaimed: 

President Johnson in his Special Message to the 
Congress last February on preserving our natural 
heritage proposed--and. this v/as the first time 
any president had made such a proposal--that v/e, 
the American people, proclaim a conservation 
creed to guide us in making our decisions. 

Since most of the people in attendance for the synip--

sium speeches v/ere here for the purpose of the symposium and 

the inauguration of Dr. Murray, it may be assumed tlu'it they 
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were, for the most part, in accord v/ith the beliefs and 

attitudes expressed in this speech. The appeal for preserva

tion of the human race as an underlying them.e is typical of 

the ecological movement then and nov/. 

Ethical Proof 

The fact that Secretary Udall v/as Secretary of the In

terior was enough for most people to have confidence in his 

ethical appeals. However, he did subtly establish himself 

as an authority as a result of his position when he said: 

A lot has been said in recent months about two 
presidents who served one thousand days. Well, 
there are four of us left in tlie Cabinet who 
have had two thousand days, and v/e still manage 
somehow to keep going. 

He also established propriety toward himself, his audi

ence, and ICASALS throughout the speech v/ith reference to 

his former contact with Texas Tech and what ICASALS could 

do for conservation. 

One of his reasons for giving the speech v/as stated: 

"My contact this week with Tech is an intellectual one, and 

I hope I leave some small deposit here." 

His ethical proof was used in an example of personal 

experience v/hen he said: 

Living in the Southwest as I have, cand sitting 
perhaps too often looking into the Mexican su;o-
sets, I know that v/e all share both the beauty 
and the bounty of the land. 
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Pathetical Proof 

In the informative speech often pathetical proof is not 

as important as logical and ethical. This is especially 

true when compared to the persuasive speech. However, an

other underlying theme of the speech was the preservation 

of the human race. This has emotional appeal as well as 

logical. The T. S. Eliot quotation v/hich was noted before 

as being at the end of the speech is an emotional appeal 

that implies fear of what the future would foreseeably hold 

for those not wise enough to take note of man's ecological 

problems. 

He did strengthen this theme just before the ending 

as he raised a few questions that are subtle pathetical ap

peals. They occurred as he began: 

So the question that v/e are really confronted 
with-~the large question, of v/hich the arid lands 
problem is a part--is: Can v/e, by science and 
technology, continue to add to our wealth to make 
life more enjoyable, to enable us to produce more 
stability in the world and more order and to en
able others to enhance the productivity of our 
own society? Can v/e do all this v/ithout, at the 
same time destroying the very environment of man? 

I think the latter is the larger question. Can 
we have a prosperous society that is also a clean 
society? 

In the above part of his speech he also established a 

moral and social duty mankind has toward himself. 
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Summary 

Measured by the critical instrument developed for these 

speeches this is a very good speech. It is good in that 

almost all the characteristics of good speaking are identi

fiable. There is an introduction, body, and conclusion. 

The speaker uses logical, pathetical, and ethical appeals 

to establish his ideas as well as identifying himself with 

his audience, the occasion, and his cause. 

"Arid and Semi-Arid Zones in Mexico" 

By Sr. Lie. Portes Gil 

Purpose in Relation to ICASALS 

In this section of evaluation v/e find a marked differ

ence between Secretary Udall's speech and Sr. Gil's speech. 

The purpose of his speech was stated very simply in part of 

a paragraph as: 

I wish to begin by expressing my deep apprecia
tion to the Directors of Texas Technological Col
lege for the invitation to speak on the arid and 
semi-arid zones of Mexico.2 

This,stated very simply, was the purpose of his speech 

and the purpose of his being here. Neither ICAS./ALS, nor its 

purpose, was mentioned in the speech. 

Appendix B, p. 164. Subsequent references to i-x . Gil's 
speech v/ill be ccntained in Appendix B. 
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Structure and Organization 

Introduction 

In the introduction no apparent attempt \;as made to 

gain attention. As was noted in the reference preceding, 

the purpose of his speech was stated in one sentence. The 

introduction did relate to the topic of his speech as he 

gave his listeners the topic in the last seven words: 

". . . arid and semi-arid zones in Mexico." 

He neither gave history, defined terms, nor gave back

ground, in the introduction. 

He sought an audience-speaker relationship only once 

in the speech and this v/as in the second sentence. 

I would like to send a v/arm and respectful greet
ing to President Johnson, to Governor Connally, 
to the distinguished personalities present and 
to the great American people. 

As the reader can see, the audience-speaker relation

ship was through the words, "the great Amtcrican people," 

rather than this specific audience. 

One can say, in tliis case, the central idea v/as clear 

with his establishing the purpose of his speech. 

It is noted that in manuscript form the introduction 

contained only two sentences, or one paragraplj, or six lî 'ĉ s 

However, as the reader can perceive, much information was 

contained in that short paragraph. 

There was no deliberate transition fror.i ini .rodueLion 

to body noted. 
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Body 

The main pointsj of t he body a r e no t l i s t e d as such . 

However, they a r e i d e n t i f i a b l e as t o p i c s e n t e n c e s i n p a r a 

graphs t h a t fo l l ow. S e p a r a t e examples of main p o i n t s a r e 

as f o l l ows : 

The Republ ic of Mexico i s l o c a t e d between four 
t e e n and t h i r t y - t w o degrees n o r t h , and e i g h t y -
s i x and one hundred s even t een degrees west l a t i 
tude . 

La F o r e s t a l , t h e o r g a n i z a t i o n t h a t groups t o 
g e t h e r more tlian seven hundred c o o p e r a t i v e s com
p r i s i n g 12,800 a g r i c u l t u r a l workers on communal 
l a n d s , i s i n charge of c o l l e c t i n g t he f i b e r 
produced i n t h e s e m i - a r i d zones . 

One of t h e p r i n c i p a l o b s t a c l e s encountered by 
t he Mexican government i s a t t e m p t i n g to s o l v e 
t h e v a r i e t y of problems of t h e a r i d zones i n 
t he p a r t i c u l a r l y wide d i s p e r s i o n of t h e s e zones . 

The p r i n c i p l e problems conf ron t ing t he farmer 
i n t h e s e zones a r e t h e u n c e r t a i n market for 
c a n d e l i l l a wax, t h e d i f f i c u l t i e s of c o l l e c t i n g 
t h e wax, and i t s s c a r c i t y . 

These a r e four examples of t o p i c s en t ences t h a t served 

as i n t r o d u c t i o n s t o t h e main p o i n t s of t he speech . Al l 

po in t s such as t h e s e were developed in subsequent pa ragraphs . 

No one p o i n t was g iven more a t t e n t i o n than a n o t h e r . 

Conclusion 

There was no i d e n t i f i a b l e c o n c l u s i o n . There was an end 

to h i s speech b u t no c o n c l u s i o n . In t he l a s t paragraj Vi he 

made r e f e r e n c e t o t h e p r o g r e s s Egypt i s mating v/ith d e s e r t s , 

and t he speech ended v/ith t h a t paragrai]^]i . 
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Content 

Logical Proof 

Both sign reasoning and reasoning from example v/ere 

given in Sr. Gil's speech. 

An example of the use of sign reasoning is : 

Mexico, as a result of these conditions imposed 
by nature [vast amounts of lands v/ithin arid 
zones], is therefore essentially an agrarian 
country, 

Another example is, "Because the land yield is low, the 

allotment for communally worked farms covers wide areas." 

Still another example of sign reasoning occurred when 

he said: 

Certain zones of three northern states are going 
through difficult economic situations because of 
water scarcity and the plague infestation which 
lowers the yearly cotton production. 

Facts were used as examples in this speech to prove 

points and to prove his subordinate points. Example after 

example was given to furnish his listeners with information 

concerning arid and semi-arid lands in Mexico. A fev/ are 

shown below: 

F u r t h e r , i t should be p o i n t e d out t h a t nea r ly 
32,000,000 h e c t a r e s 3 ou t of a t o t a l of a lmost 
200,000,000 a r e w i t h i n a r i d zones . 

I n summary, t h e r e f o r e , -tlie c o j i t r o l l i n g agcney 
[La F o r e s t a l ] has an annua l s u r p l u s of 5,200 
tons fo r which t h e r e i s no marke t . 

"3 

An h e c t a r e i s a s u r f a c e measure , the eo !:;ic.n un t of 
land measure i n t h e m e t r i c sys tem, equal to one jjUJidred c e r e s , 
or 10,000 s q u a r e m e t e r s , e q u i v a l e n t t o 2.^:71 a c r e s , 'Vhe 
American jCjojLl_ege D i c t i ^ n a r y . Te>: t Edi. t i o n , 3 9 5 7, p . -> 00 . 
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The farmers benefited in the pilot program of 
19 65 by receiving 10,00 0 four-week-old chicks 
delivered at the rate of 2,000 per week. 

In Baja, California, there is a depression 
called Laguna Salada v/hich is dry m.ost of the 
time, and only occasionally is filled v/ith v/ater 
carried by streams or rises. From 1884 to 1929, 
it has filled only six times and on each occa
sion the short-lived lagoon was full of fish. 

Ethical Proof 

All the speakers of the symposium were asked to come 

because of their special areas of interest and knowledge. 

However, no attempt was made by this speaker to establish 

ethical proof. He certainly did have an excellent command 

of his topic as is evident by the use of so many facts, 

figures, and examples. 

The reason given for delivering the speech was noted in 

the introduction as an invitation. 

Pathetical Proof 

This speaker did not use any emotional appeal at all in 

his speech. It appears to this writer he had much good in

formation to disseminate and he did just that. 

There seems to be an emotional overtone to his speech, 

one of urgency for the problems of people in arid and semi-

arid lands to be solved, but this was never stated. 
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Summary 

This speech was different from the other speeches in that 

it did not follow a specific pattern such as introduction-

body-conclusion. 

Although it did not fit positively all the criteria 

for evaluation, it is not the intent of this writer to de

nounce it as a poor speech. This is true for at least two 

reasons: 1) Sr. Gil is from a country that is foreign to 

the United States of America. 2) Since he is from a foreign 

country, he was raised and educated in quite a different 

culture and environment as compared to the other speakers 

who were citizens of the United States. 

In this writer's opinion these two variables are very 

important factors in the evaluation of this speech. It 

might be noted that not once did he stray from his topic. 

"The Challenge of Adapting Human Societies 
to Arid Environments" 

By S. Dillion Ripley 

Purpose in Relation to ICASALS 

The purpose of ICASALS was brought to the listener's 

attention as Dr. Ripley noted: 

. . . the challenge of adapting human soci.eti es 
to arid environments. International, mu.ltidisci-
plinary programs designed to meet this challenge, 
such as President Grover I'urray of this college 
is planning, are urgently needed.4 

4 
Appendix C, p. 171. Subsequent refcrenecs to l̂r . 

Ripley's speech will be contained in 7\]'pendix C. 
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Then in the next paragraph he gave more substantiation 

for the need for Texas Tech to embark on this adventure. 

The UNESCO arid-zone program that flourished be
tween 19 57 and 19 6 2 by providing research sup
port at certain institutions in arid regions and 
sponsoring symposia is now fading away. It was 
never intended tliat this program should continue 
at that particular level of activities, and it is 
timely for institutions like Texas Technological 
College to take leadership in both pure and ap
plied research and education concerned with arid 
lands. 

In the preceding quotation from his speech reference was 

made to other research done in the area of arid land studies. 

This v/as the only such reference to previous work remarked in 

the symposiura. 

Dr. Ripley referred to one of the basic purposes out

lined by ICASALS' literature and in some of Dr. Murray's 

speeches. The purpose that he referred to v/as that of an 

interdisciplinary scope. The quotation specifically fits 

the discipline of speech that is now rapidly entering the 

field of behavioral sciences. His thoughts are recorded 

below: 

The challenge of adapting human societies to 
arid areas involves a new integration betv/een the 
physical and the life sciences on one hand, and 
the behavorial science on the other. This may 
sound like an all-emibracing and impossible goal, 
but this is exactly v/hat President Murray and 
other educators mean when they talk about inter
disciplinary or multi-disciplinary, programs. 
This means that a university, such as Texas 
Technological College, must evolve strong com
petence in several areas of kno^/ledge, or else 
join with other universities in a consortium 
that will encompass the relevant fields. 
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Towards the end of his speech he returned to this tliesis, 

commenting on the purposes ICASALS could fulfill. 

The museum being planned as a part of your devel
oping program in arid and semi-arid land studies 
here at Texas Technological College provides a 
real opportunity for illustrating these five 

- points. [The five points just mentioned v/ere 
ecological problems enumerated in the preceding 
paragraph.] 

The body did contain an internal summary about one--half 

of the way through the speech, one of two internal summaries 

found in the seven speeches. 

Structure or Organization 

Dr. Ripley gained the attention of the audience by a 

simple statement in his first paragraph by noting the ever-

increasing "pressure of human populations.'" He then held 

their attention by referring to Dr. Murray's and Tech's role 

in the battle man is waging in relation to his environment. 

By doing this he spoke of the topic of his speech. 

Then after a brief mention of the role Texas Technologi

cal College v/ill play in man's ecologica.l pursuits, he spe

cifically stated his purpose in speaking. 

First, I would like to provide a brief perspec
tive in historical ecology, and then, on the 
basis of that background, m.ake som.e suggestions 
on research and educational approac^ies in seek
ing to achieve better relationships betv/een man 
and his arid environments. 

He then proceeded to give a history £:nd ba.r:k<_:rouu.d o.f 

his topic. The introduction v:as definitely related to li i s 
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speech. He did not particularly establish a speaker-audience 

relationship except through a mention of Dr. Murray and on 

the underlying theme that he had something to offer the au

dience. 

Body 

Except for the purpose paragraph just referred to, the 

main points of the speech v/ere not listed as such. The main 

points were identifiable as paragraphs and were supported 

within the paragraph itself or by subsequent sentences. An 

example is: 

One might well ask v/hy mian seems to have chosen 
arid lands as centers of some of his earliest 
cultures? 

A supporting point for this m.ain point v/as, "In all 

probability he evolved together with the arid lands in which 

his early cultures evolved." 

The main points were connected usually with paragraphs. 

The order of development v/as a time order, showing his 

listeners the background and history and telling v/hat is 

being done now and is needed in the future if man is to 

retain his ecological balance. 

Conclusion 

Unlike the two speakers preceding him. Dr. Ripley beuan 

his conclusion by, "In conclusion, may I . . . ." He uses 

the conclusion not as a reiteration, sur.Liaairy, or restalc.ier.. , 

but to make still another emphasis, that being: 
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In conclusion, may I emphasize that UNESCO has 
developed a strong foundation upon v/hich univer
sities and other institutions can build continuing 
programs of research and education concerned v/ith 
environmental improvement of the arid zones of the 
world. 

This had been one of the underlying themes throughout 

the speech and was appropriate as a conclusion of this type. 

The conclusion matched the introduction both in length 

and content as UNESCO and its characteristics were brought 

to bear in both. Both the introduction and conclusion v/ere 

logical in nature. 

Content 

Sign reasoning was periodically evident in his speech. 

An example is: 

The solutions to our arid-land problems do not 
lie simply in ever-increasing irrigation. It 
has been well documented by archaelogists that 
the giant irrigation schemes of the past lasted 
for only a century or tv/o; but smaller schemes 
were of much longer duration. 

. Another example of sign reasoning that was quite to 

the point was: 

The rapid degradation of natural arid-zone vege
tation throughout the world can be attributed to 
a combination of exploding human populations, 
modern veterinary medicine, boreholes for dis
tributing water, and supplementary feeding of 
livestook. 

As he developed his speech, especially in rela.tion to 

history and background, which lasted near.ly half of the 

speech, he used examples to good advantage. One prim.a.]-y 
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example that was used throughout the speech v/as the example 

of man discovering and developing fire as an ecological 

factor. He referred to this example miany times in relation 

to man changing his vegetational and ungulatational environ

ment. 

Proof of man's first ecological contacts v/as given 

by example. Example was also used to draw from history and 

apply to contemporary ecological problems. 

We are nov/ coming into an era when m.acromanipu-
lations of the environment are possible on a 
scale not previously imagined. 

As the reader can see, the speaker was speaking to tlie 

audience at hand with a view toward all mankind, his beliefs 

and attitudes. The preservation of the human race was one 

of the main themes of the speech. 

Ethical Proof 

This speaker established his authority to speak on the 

topic with a reference to his search on the subject with 

documentation. 

I have drawn my information largely from some of 
the two dozen UNESCO reports on arid lands, . . . 
[the speaker then fully documients four books and 
continues], and especially discussions with my 
colleagues in a variety of disciplines at the 
Smithsonian Institution. 

This is excellent ethical proof of his ability to speak 

on the subject. He definitely had command and know.lĉ doe of 

his invention. No personal reasons were given for spea.]:ing. 
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Pathetical Proof 

Pathetical proof v/as limited in this speech to the 

subtlety of an ax:)peal for the ultimate preservation of clie 

human race. 

Summary 

This was a brilliant speech. Although it did not fit 

as many of the criteria of evaluation affirmatively as did 

Secretary Udall's speech, one can perceive Dr. Ripley had a 

message to deliver. His message was s\±)Stantiated by logi

cal and ethical appeal. He was in control of his thoughts 

and the arrangement of tliem consistently. One of his strong 

points was the excellent manner in which he justified Tech's 

role and ICASALS' role. 

"Resource Development in Texas" 

By The Honorable John Connally 

Purpose in Relation to ICASALS 

After Governor Connally delivered the typical amenities, 

which .were quite a few in nuraber, he finally came to the 

point. In one short paragraph he gave his reason for being 

here and the topic of his speech. 

We are talking today about arid and sem.i-arid 
lands. It is a subject that has suddenly I'urst 
forth as one of paramount importance and in 
which each of us has a tremendous interest and 
an abiding concern. 

C o n n a l l y 

^Appendix D, p . 180. Su^seeuc^nt refc^rCiH^es i o Cc^veriior 
1 v ' s s p e e c h \ / i 11 be con i a i ned i.n I\]x^end :i x 1 ^ 
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Governor Connally praised Texas Tech's purpose and 

scope for assuming a program of study of arid lands. 

I think it is a mark of the future of this insti
tution that you have on the occasion of the in
auguration of your new president undertaken and 
launched the finest program of its kind that I 
know in the study of the arid and semi-arid lands, 
of which we are a part. 

Structure or Organization 

Introduction 

This speaker began his speech by telling how happy he 

was to be present on this occasion. In the attention portion 

of his speech, which is contained in the first part of the 

introduction, according to the manuscript of his speech he 

spent thirty-five lines in amenities. This v/as the longest 

introduction found in the symposima speeches. The central 

idea was made clear through references to the symposium in 

the introduction and by his reference noted as footnote five 

of this chapter. The transition to the body of the speech 

was also made quite apparent by the same paragraph. 

Body 

Here in the body of his speech he gave a baclxjround 

to his topic. This can also be called his first point. It 

reads as follov/s: 

Civilizations have flourished or declined as a. 
result of improper utilization and exploitati 021 
of water and land resources. The long history 
of the lands in the eastern Mediterranean dei.ion-
strate the decline resulting from the lac^: of 
knoV"/ledge. . . . 
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Fifteen hundred years before the birth of Christ 
there existed one of the greatest conservation 
programs and irrigation systems ever knov\̂ n in 
the history of civilized man. 

Governor Connally did an excellent job of preparing his 

audience for what he had to say in terms of giving the 

history and background of his topic. Then he showed a 

smooth transition into his second main point, and in this 

case the one with the most emphasis, when he said: 

I think this dramatizes the situation we [Texas] 
have when we talk about arid and semi-arid lands. 
While we are a long distance from that area both 
in terms of geography and time, the problem of 
wise utilization and development in our arid and 
semi-arid lands is real to us, and is becoming 
increasingly so. 

Throughout his speech he supported his main ideas by 

reasoning, example and analogy (which v/ill be discussed in 

the section of logical proof). 

Conclusion 

The conclusion of this speech v/as a general summary 

of what he had just said--not a point-by-point suimnary, 

but a philosophic summary referring to Dr. Murray and the 

need for institutions to champion the educational and re

search goals of arid lands. 

I look forv/ard with great hope to the inauguration 
of Dr. Murray because I know he is going to bring 
depth and breadth of experience, vitality, darirxj 
and courage to the direction of this institution 
that will benefit all of the people of Texas. 

I t is to such educational institution.^- as this 
tliat we are going to have to looli fo.r guidanec / 
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because neither I nor any other political figure 
at the local, state, or national level can have 
or hope to have the knowledge and insight for 
the solution of these problem.s . 

He ended his speech by offering himself and the resources 

at his control to help the institutions of Texas solve the 

problems associated v/ith arid lands. 

The conclusion v/as emotional in nature because he defi

nitely spoke on the theme of hope that the goals of allevi

ating the problems of arid lands could be met. 

Content 

Logical Proof 

Reasoning or proof from sign v/as appa.rent throughout 

the speech. One of his first uses of sign reasoning was in 

relation to ancient cultures and their use of water and soil 

conservation and hov/ it failed for them. 

They [earlier cultures] did not understand or 
appreciate the trem.endous value of water or soil 
conservation. The canals v/ere permitted to silt. 
The land that once supported a population of 
17,000,000 has never since, in 3,500 years of 
recorded history of man, been able to sustain a 
population in excess of 3,000,000. 

I think this dram.atizes the situation v/e have 
when v/e talk about arid and semi-arid lands. 

Other examples to support his use of sign reasoning are: 

"Research relative to specific v/ater resources and related 

land resources is going to yield many results." 

Consider that these 5,000,000 acres of land re
quire now a withdrawal from the Ogalla.ia ]u:r;c-rvoi r 
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of approximately 5,000,000 acre-feet of water per 
year, with a recharge into the Ogallala of only 
300,000 acre-feet of water per year. When you 
consider all this, then the real problem we have 
in this area of Texas comes to focus. 

As the reader can perceive he also supported his rea

soning by facts. 

The example of history and reference to what cultures 

had done with their conservation systems v/as an underlying 

theme of the speech. 

He also gave examples of what was being done to help 

solve the problems of arid lands v/hen he said: 

In August, 19 64, I requested the then Texas Water 
Commission to accelerate its state planning work 
and develop a statevxide plan. 

It can be assumed that his speech v/as acceptable because 

he was speaking to a homestate crov/d v/itli visiting dignitaries 

who had come for a common purpose. 

Ethical Proof 

Ethical proof in this speech v/as established to a de

gree in the introduction. He shov/ed himself to be aware of 

the people he has v/orked v/ith in Texas governmcr.t by mention

ing them by name. He had especially high praise for those 

from the West Texas area and by doing this helped to cause 

the audience to be v/ell disposed tov/ard himself as a spea];er. 

He had an air of command of the subject by the use of 

the pronoun "I" throughout the speech. He used refcreioee 
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to himself as being in the position to have caused or to 

have overseen certain developments of water and conservation 

resources in Texas, not that he personally caused action, 

but as a result of his office developinents did occur. A 

case in point is the documentation just cited. 

Pathetical Proof 

Emotion in this speech, like the others, was not an 

outstanding characteristic. However, as observed before, 

in the conclusion he did appeal to the hope that is offered 

by the establishment of a center for arid lands. 

He showed his dedication to the problem and its rela

tionship to humanity in general v/hen he said, "No area of 

concern is greater in my mind than v/itli respect to water 

and soil conservation." 

Summary 

Governor Connally v/as in a different position in rela

tion to his audience than the other speakers. He was speak

ing to "his people" and was in the hometown of his Lieutenant 

Governor. This was reflected in repeated-reference to Lieu

tenant Governor Smith and contributions of other VJest Texas 

lawmakers. Governor Connally gave an excellent bac];ground of 

his subject and showed his authority on the topic through h.is 

knowledge of the subject and his office. 
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"Education: The Human Side of 
Economic Development'"^ 

By Honorable John V?. Gardner 

Purpose in Relation to ICASALS 

No specific reference to ICASALS was made in this speech. 

It was implied only in his speech when Secretary Gardner said, 

"The problems of arid and semi-arid lands are part technical 

and part human." 

One of the purposes of ICASALS v/as referred to, possibly 

unintentionally, near the end of his speech when he told 

what education could accomplish on a world-wide scope. 

It [educating the world] calls for an extensive 
long-term commitment on the part of the univer
sity to put its interests and its resources 
toward the development of certain aspects of its 
own curriculum, library, and the like. 

The relationship of the purpose of ICASALS to Tech, the 

audience, and the new president v/as contained in a paragraph 

in the conclusion. 

I can think of no finer way for a university to 
welcome a new president than to offer in his 
honor the renewed commitment of its scholars to 
the search for solutions to problems that are 
shared by all mankind. 

References to ICASALS' purpose and development were 

subtle rather than obvious. 

^Appendix E, p. 187. Subsequent rcfe.rrnees to SeerL^lary 
Gardner's speech v/ill be contained in Appexid.ix T. 
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Structure or Organization 

This speaker gained attention by relating the problems 

of arid lands as being scientific v/ith the human aspect 

being closely aligned to the technicality involved. 

The problems of arid and semi-arid lands are 
part technical and part huraan. And the two parts--
what to do about the land and v/hat to do about the 
people v/ho live on and v/ork the land—are inseparable. 

By the quotation above he defined the thesis of his 

speech, that being the correlation between the two factors 

mentioned. 

The last tv/o paragraphs of the introduction were defin

itive of his purpose. 

There are also means of intervening in the human 
part of the system, and the principle means is 
education. 

That is v/hat I want to talk about today. 

I want particularly to talk about the kinds of 
problems one is likely to encounter working in 
one or another of the developing nations. 

These paragraphs were also his transition into the body 

of his speech. There was no doubt left in the mind of his 

listeners concerning his purpose and central idea. 

Body 

The main points were not listed but were recognizable 

in the speech. They v/ere very easy to identify with their 

supporting evidence as well. The examples quoted below sliow 

this quite clearly. The first point was a simple sentence 

followed by a supporting sentence of the nexl })aragraph. ^ 
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The relevance of education is nov/ widely recog
nized. 

When someone goes overseas to accomplish a spe
cific job of economic development, one of the 
first things he discovers is that the people 
need to acquire various skills. 

And his second point began: 

But the concern for basic literacy leads along 
a path that ends in a modern educational system. 

Another point of his discourse was: 

Another function of education is to insure that 
the community has certain shared values. 

He ended the section dealing with the functions education can 

perform by: 

Finally, education must be counted upon to im
plant certain attitudes and values that are 
absolutely essential to an effectively function
ing society. 

He -tlien supported this by an example of the attitude of 

a typical laborer in Venezuela. No particular emphasis was 

given to one point or another. The order of development of 

his thoughts, as the reader can see, was a logical order, 

building one on the other. 

Conclusion 

The conclusion, in manuscript form, is only three short 

paragraphs. It is not a reiteration of the speech itself.. 

but rather Secretary Gardner used this part of hi.-. sp.HXX') to 

praise Texas Tech for its contribution to its nc xly found 

role. Also, a congratulatory reference was Liadc to V^'. I'ur.ia.y 
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He closed by giving his best wishes to the entire university. 

Since the conclusion was epediectic in nature, in this case 

it could be considered pathetical. 

Content 

Logical Proof 

Proof both of sign and example are easy to identify in 

this speech. Both were used throughout. Examples v/ere 

biased in that they were drav/n from specific material that 

he knew about and they were applied specifically. They 

seemed to be in keeping with what the critic would expect. 

Some examples of sign reasoning are: 

That fatalism is a complete and all-smothering 
obstacle to purposeful effort and therefore to 
learning and therefore to any significant self-
improvement . 

Education must, among other things, dissolve that 
attitude. 

The rhetorician will note this is an exami3le of the enthymeme 

discussed previously in this study. Another example of sign 

reasoning is: 

Learning occurs when people have some measure of 
confidence and hope. 

The Araerican bringing technical assistance can 
do something to help create that confidence, if 
he has some knowledge of and respect for the cul
ture in v/hich he is working. 

Examples v/ere used intermittently as proof of liis con

tentions. The best documentation of this faci is; 



127 

It would take me far afield to describe these 
[attitudes and value essential to a functioning 
modern society] in any detail, but I shall give 
you an exam.ple. 

Americans v/ho have gone out to provide technical 
assistance around the world report that in many 
areas their greatest obstacle is neither ignorance 
nor poverty nor hostility but a kind of passivity 
and fatalism. 

Ethical Proof . 

This speaker specifically established his authority. 

Without a doubt the audience felt his competence to speak on 

this topic because he v/as the Secretary of Health, Education, 

and Welfare. His topic related to all three of these of

fices. He justified his ability to speak on this subject in 

the second sentence of his speech v/hen he said, "And I have 

spent a considerable share of my life trying to persuade 

people that most technical problems have a human aspect." 

By using this reference he also included cormiiitment to the 

cause of education. 

Pathetical Proof 

Secretary Gardner used the underlying theme of the hope 

that education can bring success in relation to econoixic 

development. He also expressed hope that understanding \.\ill 

bring confidence in dealing with problems of developing nev/ 

nations when he said: 

We are nov/ beginning to understand that we are 
trying to teach people \-jho have for m.ajjy years 

file:///./ill
file:///-jho
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been subordinated or excluded or discriminated 
against or in other ways m.ade to doubt their 
own value, v/e must first of all repair the 
damage to their ov/n sense of worth. 

Hardly any other use of pathetical proof is used except the 

overall connotation of the nation's responsibility in helping 

people. And this is established by example. 

Summary 

This speech had a high listening coefficient. It v/as 

an example of excellent organization and arrangement of one's 

points. His clarity in terms of making his points distinct 

one from another was brilliant. He, too, had a message to 

deliver and did so in no uncertain terms. 

"Geologic Science and the Future of Man" 

By William T. Pecora 

Purpose in Relation to ICASALS 

This writer was not able to identify any reference in 

Dr. Pecora's speech to the purpose of ICASALS itself. A 

short reference v/as made to Tech,using it as an example of 

location in explaining about arid lands of the VJestern 

Hemisphere. 

He did note that the occasion, which had as its purpose 

to enlighten, the audience concerning IChShLS, v;as one m 
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which he "wished to s e i z e the opportuni ty to develop a 
7 

t h e s i s . . . ." 

Other than that, references are absent and the word 

ICASALS does not appear in the speech. 

Structure or Organization 

Introduction 

The introduction began by a simple reference to Dr. 

Murray and the fact that he "v/ill lead you as President." 

It related to the topic in the paragraph that told 

his purpose and thesis. The listener left no doubt about 

his purpose or about what he was going to speak. 

In any event, I wish to seize upon this oppcr-
tunity to develop a thesis that I have nurtured 
for many years. It is not new to the geologists 
in this audience, so I v/ould like to present it 
briefly to the other members of this company. 
Stated briefly, it is my belief that geologic 
science is now the critical science that will 
ensure the sustained progress of our civili
zation. 

This is a brief paragraph, but it contains much informa

tion about the speech. As mentioned above it gives the pur

pose and the thesis, and also tells us that he v/as av/are of 

his audience, its beliefs and attitudes. It is apparent that 

he had done some research and given thought to the audience 

tliat was to hear this address. 

7 
Appendix F, p . 19 4. Subsequent references to Dr. 

Pecora 's speech v/ i l l be contained in Appe]idix F. 
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In the next paragraph and the last one before the body 

of his speech, he is more detailed concerning his thesis. 

And as a result the central idea of the speech is quite 

clear. 

But it is geoscience that v/ill provide for the 
resources and energy required to keep our civil
ization viable in future years. That is my 
tliesis, and I would like to develop it for you. 

Body 

This portion of the speech begins with the sentence, 

"The first point I would make in this development is that in 

the long view of the earth's history, man is very small." 

The organizational structure of this speech follows the 

time order. He reviews the development of life v/ith the 

earliest figure quoted 5,000,000,000 years ago. By the end 

of the body of his speech, he has projected into the future 

5,000,000,000 years. 

The main points are recognizable and are supported by 

subordinate points as shown in tlie follov/ing examp.i es. The 

first point just noted is followed by a subordinate point: 

Our view is necessarily the long one that goes_ 
back beyond time when man first appeared on this 
earth about 2,000,000 years ago, beyond the time 
when flowering plants first appeared about 100, 
000,000 years ago, beyond. . . . 

The second point reflects the same organization: 

So much for the past. v;'hat of tlie long view 
toward the future? I know no reason \:]iy tn;. s 
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earth should stop revolving around our sun for 
another 5,000,000,000 years, and I have the great
est confidence that man can continue tc exist 
for at least another million years. 

The body of this speech v/as one covupact unit set apart 

from the introduction and conclusion and seemed to stand alone 

for the audience's inspection. 

Conclusion 

The conclusion balanced the introduction in content and 

length. It was unmistakably ethical in nature by the use of 

authority of what he had said and could have said. 

He quoted eight topics on which he could have spoken 

but did not. 

The thesis of his conclusion v/as told in the first 

sentence. "In this address I have consciously emiphasized 

the material aspect of our civilization." 

He ended his speech by giving the audience a definitive 

view of what the task and purpose of his profession (geology) 

is performing for the people of the v/orld. 

We [geologists] knov̂  so little about the earth 
and v/e need to knov/ so much m.ore. We shall con
tinue to learn by the scientific miothod and 
continue to apply our knov/ledge along the v:ay 
for the benefit of ma.nkind. This is, after all, 
the obligation of all learned professions. This 
is the task to which the U.S. Geological Survey 
is committed. 

It appears to this writer Dr. Pecora ca.me witli grcx̂ l c>x-

tliusiasm to deliver this speech, delivered it, cird .--at c'own. 
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Content 

Logical Proof 

Sign reasoning \\'as used to good advantage in this speech, 

but it was not used as frequently as examples were. This may 

seem odd when one stops to think that science for many years 

has used reasoning from sign to make its predictions. Hov/-

ever, in this speech Dr. Pecora gave examples more than he 

gave reasoning by sign. One example of sign reasoning he 

used is, "Man has succeeded because he possesses these 

faculties [three faculties he lists in the next sentence] 

to the highest degrees." 

Examples were used throughout the speech. A fev/ of his 

examples follow: 

During the past 10,000 years there has been a 
progressive flourishing of sciences during man's 
development. First agriculture, because man's 
interest was primarily food; mathematics and 
physics led to engineering and philosophy, chem
istry led to metallurgy and medicine, . . . . 

Anotlier use of the example is: 

For any life species to persist on the planet, 
a successful adjustment nmst be luade between pop
ulation and collective arrangements. . . . I'any 
species of life have made their adjustm.ent. I 
have a tree in my back yard that as a species has 
persisted on this earth for more than 60,000,000 
years, and another one that has flourished for 
more than 300,000,000 years. 

Reasoning from example v/as quite evident and cons.i stent. 
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Ethical Proof 

Although authority had been established in the speech 

by the speaker's reputation and depth of knov/ledge in his 

conclusion, he left no doubt concerning his authority and 

competence. Of his ability he spoke: 

I could just as easily have discoursed on the cul
tural aspects of a scholarly science--on terres
trial dynamics of mountain building. . . . 

This critic noted earlier that the speaker had perscnal 

reasons for delivering the speech v/hen it was documented 

that, "In any event, I v/ish to seize upon this opportunity 

to develop a thesis that I have nurtured for many years." 

Pathetical Proof 

This speech had emotion of hope throughout. The hope 

in tills case was defined in terms of hope brought by geol

ogists. One v/ould expect this because Dr. Pecora seemed 

to be quite convinced of his position. Definitely preserva

tion of the human race was used as a type of pathetical proof 

This is borne out in the documentation already noted as being 

the ending of the speech. 

Summary 

This speech v/as a speech he wanted to deliver. He ]j.-d 

apparently harbored it for many years. The points were easy 

to locate and reasoning from example v.-as suxDcr.ior. 
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"Man and Climate" 

By Luna B. Leopold 

Purpose in Relation to ICASALS 

A purpose of ICASALS and its contribution was contained 

in Uie speech about halfway through the body. This v/as tlie 

only time a relationship of ICASALS was established in the 

speech. He also referred to Dr. Murray. 

With the potential for innovation promised by 
the inauguration of a new president in a forward-
looking and growing institution such as Texas 
•Technological College, it would be salutary to 
contemplate the reason for the social problem of 
water as it exists in the Southwestern United 
States.^ 

The current of thought v/as in relation to ICASALS. This 

is evidenced by tlie reason Dr. Leopold v/as in attendance and 

his speech topic. 

Structure or Organization 

Introduction 

The introduction of this speech was only one short para

graph. Its function was to tell his listeners about his 

purpose in the speech. The introduction did gain attention 

due to the fact the title had a different meaning other than 

the words implied. The explanation is as follox^s: 

The climate of v/hich I am about to speak i.s not 
the synoptic alteration of sterm clouds and sunny 

^Appendix G, p. 201. Subseguent reference to Dr. 
Leopold's speech v/ill be contained in ivpj'endr̂ : G. 
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skies. Rather I speak of the atmosphere, or cli
mate of opinion and understanding, v/ithout v/hich 
human actions take place and which influences 
those actions. 

Dr. Leopold showed v/isdom in his use of this explanatory 

type introduction. Had he not explained his use and intent 

of words the audience could conceivably have very easily 

thought of climate in terms of elemental atmospheric condi

tions. The central idea was clear as a result of this ex

planation. 

Body 

The main points of the body of this speech were not 

listed separately from the narrative. The type of develop

ment of this speech was the logical order and was designed 

so the audience could easily follow the ideas. The main 

points were suppcrted by sign reasoning and by examx̂ les in 

many cases. No particular emphasis was placed on any one 

idea. An example of his first main point and supporting 

material is as follov/s: 

Water crisis is a way of expressing the fact that 
there is insufficient water available at the 
place it is needed. It is v/ell recognized, hov/-
ever, that v/ater problems of the country are not 
all related to a crisis caused by local shortage. 
In view of th.is, other classifications of the 
problem have been developed, one of the miost. . . . 

Conclusion 

The c o n c l u s i o n of t h i s speech v.̂ as a g e n e r a l sunmiary. 

Connect ives such as s o , t h e n , and Init v;ere used lo he.l]> 
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summarize the general thesis of the speech. The conclusion 

did balance the introduction in length and content. This 

writer would consider the conclusion of this speech logical 

in nature. 

Content 

Logical Proof 

Logical proof used in this speech was quite apparent. 

Below are some examples of his logical proof. An example 

of his sign reasoning is: 

As long as costs are considered to include only 
direct monetary costs, and benefits exclude the 
non-monetary, especially the esthetic and amenity 
value preserved, the cost-benefit ratio v/ill tend 
to retard adjustment of evaluation of procedures 
to keep up with changing public desires. 

This speech had numerous examples. Many times he 

specifically said that he was explaining by example. He 

defined by example as v/ell as supported material. 

For example, a definition of pollution should 
logically depend on the relationship bet\-/een 
actual v/ater quality and that v/hich is desired 
for a particular use. 

As an example of a lack of interdisciplinary re
search, there is available no sophisticated study 
of v/hat might result if tliere were instituted in
centives for population growth in water-rich 
areas ratlier than in water- poor areas. 

All the examples and other types of reasoning were re

lated to the thesis of the speech. The arguments were leased 

on the audience's level of attitudes and beliefs. Tliroughouf 
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the speech an unannounced or underlying theme of presentation 

of the human race and its relation to water is observed. 

Ethical Proof 

The speaker had a good command of his subject. No 

apparent attempt v/as made to establish himself as an author

ity on the subject. Like the other speakers, he was chosen 

because of his knov/ledge. This was probably enough personal 

ethical appeal for his audience. No personal reasons were 

given for delivering the speech. 

Pathetical Proof 

Like the other sneeches patlietical proof played a minor 

role in the speech; hope v/as used as an apparent pathetical 

tool in this speech-"hope tliat mankind will be able to solve 

his v/ater problems. 

Summary 

This speech was one of the best speeches delivered in 

relation to logical proof. Dr. Luna proved his contentions 

by the use of example many times. Another of his strong 

points was his excellent grasp of the subject matter. Dr. 

Luna did not exhibit apparent ethical proof like the ofher 

speakers. 



CHAPTER VII 

CONCLUSION AND RECOMMENDATIONS FOR FURTHER STUDY 

Conclusion 

Ecology and its relationship to mean have commianded his 

attention for centuries. Never before has the ecological 

balance of nature been tested as it is today. This is a 

study of one small section of man's ecological chess game 

with nature. This particular section is a very important 

one. Mankind can and will advance scientific knowledge 

beyond his wildest dreams. However, if he cannot tell of 

his accomplishments, if he cannot explain them, and if he 

cannot make them relevant to himself, then they may go un

noticed, or at best lie dormant for centuries. 

The reader's attention is directed to tliis, a criti--

cal analysis of the first ICASALS symposium speeches, so 

he can learn and better understand how, as a part of so

ciety, he can interpret the rhetoric that established a 

significant link in the chain to erase ignorance and in

competence in a part of the field of ecology. On October 31, 

1966, in connection \/ith the inauguration of Dr. Grover E. 

Murray as Texas Technologica.l College's eighth president, 

this link v/as welded into position. 

Present at that occasion \7ere i\\cn froĵ i all over the 

world. Present a.lso were many brillianl )acn f^x, governmen; , 
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science, art, and other significant fields of human knov/l

edge in our international society. It took men of science 

and other disciplines to drav/ together this knowledge (in

vention) that V70uld spark the imagination of the v/orld. 

Significantly, there was another very important factor 

present. This was the factor of rhetoric. PJietoric drew 

these ideas together in the minds of men of science and 

other disciplines and therefore it acted as tlie vehicle of 

conveyance for their ideas. The art of public address is 

a part of rhetoric. The seven speeches delivered that day 

are analyzed in this thesis in light of their invention or 

subject matter. 

Justification for ICASALS is noted as being apparent 

due to the increased demand society is placing upon itself 

to preserve---intact—the precarious balance nature has im

posed for centuries. 

A brief history of the early development of the Inter

national Center for Arid and Semi-Arid Land Studies is 

established as a significant part of this thesis. It is 

significant because the rhetoric that established ICASALS 

is the focus of this thesis. 

The purposes and aims of ICASALS are noted because the 

successful development of them will in part depend on the 

rhetoric used in their initial and future developixrt. 

The invention or subject mam.tor is defined in a chaĵ Lc r 
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of this thesis. It is defined by showing m.any of its char

acteristics. Characteristics such as the syllogism, enthy

meme, topoi, and others are shown to give the reader a 

better knowledge of invention. Also established for the 

reader's better understanding are the different types of 

speeches, their characteristics and uses. A H this is ac

complished through the-use of rhetorical theory. Classical 

rhetorical theory is employed as the basis for theory with 

correlations drav/n from contem.porary thought being added. 

A significant point of this paper is that detail in 

greater degree than a rhetorician would expect is established 

in the explanation of many characteristics of rhetorical 

theory. This is justified by the fact that due to the nature 

of the topic this writer expects this thesis to be explored 

by some individuals that may not be familiar with rhetori

cal theory. It is assumied that those connected with ICASi\LS 

in the future may consult this thesis for history, knowl

edge of the concept of ICASALS, and ICAS7\LS ' development as 

well as those interested in public address. For these rea

sons attention is given in detail to the establishment of 

acceptable rhetorical theory. 

Criteria for evaluat.ion of invention contained in the 

speeches are established as a tool to see \.iiat was sa.id m 

ICASALS' establishment. These criteria verc drawn from 
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acceptable theories in the discipline of rhetoric of which 

public address is a part. 

In the opinion of this investigator, the symposium 

served its purpose well. It established ICASALS in the minds 

of many international dignitaries. Many ideas were brought 

to bear in relation to man's ecological life in arid and 

semi-arid lands. But it must be noted that,like so many 

concepts, the.international scope covers a great territory. 

In light of the work to be done in arid and semi-arid lands, 

the symposium only scratched the surface. It is, however, 

a significant event that may open doors for exploration and 

examination of arid and semi-arid lands. Had it not been for 

this Center, those doors might never have been opened. 

According to the criteria for evaluation, Secretary 

Udall's speech answered more of the criteria positively. 

Everything considered, it was a very good speech. As Secre

tary of the interior, his approach was from a conservationist 

viewpoint. This viewpoint was well established and is a 

significant contribut.ion to solving arid and semi-arid 

problems. 

Sr. Por tes Gil caiae to the syraponium to t e l l of sonu-

of the problems of a r i d and semi-ar id zones in Mexico. TV.Jr, 

was done in a speech t h a t v.-as inadequate in tcrv-.. oi soruc of 

the c r i t e r i a . I t must be noted tlu.t he cr.ae as a foreiynor 

to the symposium. His speech r e f l e c t s t ha t pro^ably ;s a 



\w^ 

142 

result of his background and cultural environment, he appar

ently had not been schooled in rhetorical theory as it is 

taught in universities of the United States. 

Dr. Ripley's speech dealt with the estaJDlishment of 

societies in arid environments. He did an excellent job of 

justification of the study from society's viewpoint. This 

speech was a brilliant contribution to ICASALS and v/as de

livered on a high intellectual plane. It was very timely 

in nature and content because of its relevance to the solv

ing of problems in arid and semi-arid lands. 

Governor John Connally was the highest official from 

the host state for the symposium. His speech v/as limited, 

as it should have been, to arid and semi-arid lands in Te^cas. 

This is significant because a Texas educational institution 

will have the center for the study of arid and semi-arid 

lands. The State of Texas definitely has much at stake and 

a tremendous responsibility of international scope in estab

lishing, through Texas Technological College, a major contri

bution to mankind. 

Secretary John 17. Gardner spoke from an educate]:'s vi ex-

point. The appropriateness of this subject is reflected in 

that fact that man is developing lenow.ledge at a. tremxrdous 

rate. This is being accomplished through education. lie 

spoke specifically of educating aî d developing nations. He 

did an excellent job of m:iking Iris poinls and arguments clear 
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His organization v/as well structured, and his establishment 

of the correlation of the educational needs of mankind and 

educational institutions such as Texas Technological College 

is significant to the educational concept of ICASALS. 

Dr. William T. Pecora v/as an enthusiastic geologist. 

He came with a message he had nurtured apparently for years. 

He showed the importance of geology throughout past ages 

with projections for the future. in this investigator's 

opinion he could have shov.m directly the relevance of his 

concepts to ICASALS in particular and to the immediate au

dience in general. Without a doubt he is a v/ell-versed 

individual completely iim:iiersed in his cause—geology. 

Dr. Luna B. Leopold spoke on a very im.portant aŝ Dect 

of the concept of ICASALS, the humanitarian viev/point. This 

viev/point was presented specifically in terms of man's 

opinion and actions in relation to a critical element for 

man's ex is tence--v/ater. His speech is a good examiple of 

clarity through definition of concepts and their relationship 

to human attitudes. Social aspects of man's environment were 

established, and as a result, the speech was a significant 

contribution to the symposium. He,too, could have identified 

more closely to the audience at hand and .specifically t'-

ICASALS as playing a miajor role in tJje iolalily of arid and 

semi-arid lands. 

Five of the speeches were re.lated to the over.'H scojo 

of mankind and his p.roblems of arid and semii--arid land:;. 
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One was limited to a specific country and one to a specific 

state in the United States. In this writer's opinion this 

was a suitable comJoination to begin a center for arid and 

semi-arid lands studies. It was also an excellent oppor

tunity to further knov/ledge of mankind's relationship be

tween himself and his arid and semi-arid environment. 

Recommendations for Further Study 

Obviously, with a scope as large as the concept of arid 

and semi-arid lands, these recomip.endations v/ill be lim.ited 

to the perspective of rhetoric and public address. At least 

four approaches that need attention are from the vie\\7points 

of the remaining four of the five canons of rhetcric. 

The field of study in relation to speech is v/ide open 

for historicaul, critical, empirical, and experimiental 

studies of arid and semi-arid lands. It may be noted that 

rhetoric was born in arid and seni-arid lands and the rela

tionship to its development as a discipline definitely has 

merit. 

With the growth of ICASALS a group process researcher 

might find a rich field study. With the advent of mass com

munication and behavioral sciences becoming a s.i c;nif icanl 

part of the field of speech, it appears to this writer that 

the researcher's imagi.na.tion may be tte Ojxly 11:, .'tat.i on lo 

opportunities for otlier studies. 
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APPENDIX A 

"The Arid Lands--Conservation is Always the Key""*" 

Honorable Stev/art L. Udall^ 

It is indeed an honor for me to be here today . Selec
tion of a new leader for a great academic institution and a 
new mission are events that should be celebrated. I think 
you are doing it with a proper flourish in having a symposium 
of this kind. I ami delighted to be here and to participate. 
I must make a confession at the outset, hov/ever. My contact 
this v/eek with Tech is an intellectual one, and I hope I 
leave some small deposit here. My previous contact--thinking 
back—was athletic, as a former basketball player v/ho came 
here some 26 years ago. I am glad to see that the old gym 
remains as one of the landmarks of your institution. I don't 
know what purpose it serves now, but it did not serve v/ith 
particular distinction then as a gym. But I am glad it is 
still here and I felt at home as I drove by it this morning. 

I cannot come to this part of Texas, either, without 
making a passing conmient about another landmark. This hap
pens to be your Congressman, George Mahon. There v/as a Texan 
who loomed very large in the deliberations of the House of 
Representatives when I was in the House a few years ago, and 
whose name, of course, v/as Sam Rayburn. He is no longer therc>, 
but there is another Texan v/ho looms large not only physically, 
but in terms of the influence he has in the House of Repre
sentatives and in the Congress. He knows the m.eaning of 

This is the first of seven speeches included in the 
appendices v/hich v/ere delivered during the symposium and 
published in the following volume by the International Center 
for Arid and Semi-Arid Land Studies: Arid and Sevpi •;̂-ri5l 
Lands—A Preview (Lubbock, Texas: The Texas Tech Press, 
19 67) , pp. 1-63". 

^At the time Secretary Udall del.ivered thi.-. address lie 
was Secretary of the Interior in the cabinel of rresidcim 
Lyndon B. Johnson. He is a noted autlior and entVuSi istic 
conservationist. V̂ ho ' s \dio _in/:ix;ri.ca ta];c-s noic tlxn he 
has distinguished nimself ini"many iieldr;. he was iDorn nn 
St. Johns, Arizona on January 3:i , 1920. he rece-veu a 
LLB from the University of Arizona in 19^;. Vi.ese ;">--̂ '̂ ~ 
esting facts are found in: VJho ' ̂^ \hiq in /v̂ oer J ca (C-^eago. 
The A. N. riarquis Compeny , 1967), p. ?iVJ. 
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conservation because he is from the arid lands. He is a 
United States Representative in the best sense of that term. 
I juse [sic] hope all of you fully know and appreciate what 
contribution this part of Texas is making in keeping someone 
like George Mahon on the job in the Congress. 

A lot has been said in recent months about two Presi
dents who served 1,00 0 days. Well, there are four of us 
left in the Cabinet v/ho have had 2,000 days, and v/e still 
manage somehow to keep going. It has been a great deligiit 
to me to v/ork for both of these great Americans. I don't 
think we have had any President v/ho has more of an av/are-
ness of the importance of conservation and of v/ater than 
President Johnson. He and I really are the only two West
erners in this Administration. President Johnson's under
standing that conservation is crucial has certainly made 
my job easier when v/orking v/ith him.. 

All of us in my Department--and I think everyone con
cerned with conservation--applaud the choice of Grover 
Murray as the new president of this institution. I don't 
know how your Board v/ent about the p.rocess of selection, 
but all of us would say to you that you chose brilliantly 
and well, because it is highly appropriate that a geologist 
be the head of this institution. 

We also commend the choice that you have made in se
lecting a nev/ mission for this institution, because there is 
a special challenge abroad today in terms of conservation^ 
in the arid and semi-arid lands. This is a subject that is 
of interest not merely in the arid regions of this country, 
but it is of wide significance. I v/ould again like to com
mend those who put together this symposium for their wisdom 
in inviting President Portes Gil to come and to participate. 
We share a continent with two other great nations and the 
closer we work together on comiTion problems the better, -be
cause we literally share resources with them. For exa:'i: le, 
in a very arbitrary and grandiose way, rivers ignore mtei-
national boundaries as well as the boundaries of states. 
Living in the Soutliwest as I have, and sitt.mg perhaps too 
often looking into the Mexican sunsets, I know that we all 
share both the beauty and the bounty of the land. 

The High Plains country is a special geogra: hi c--
geologic problem--and alŵ ays has been, of cour:.e. 

It v/as Robert Frost, the poet, v/ho once v^^ote, "What 
makes a nation in the beginning is a gooa piece ol gco,-.. . ;̂h 
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I think most people who first came here to the High Plains 
country found it not very inviting because so lauch of it 
was arid. It was said that this wasn't a very good Diece 
of geography. It was a liarsh country, a country v/here a 
man had to scratch and v/restle and v/ork and develop some 
sort of understanding of geography in order simply to sur
vive. 

But men did come and they began to understand. Mis
takes were made, but v/e see now the beginning of a great 
civilization in this part of the world. 

I think in terms of the nev/ mission you have chosen 
when I suggest that if there are a few books everyone should 
dust off and read again, one certai.nly v/ould be Warner 
Prescott Webb's The Great Plains. Another would be Wallace 
Stegner's Beyond the Hundredth Meridian. Certainly all of 
us should reread John Wesley Powell's report on The Arid 
Lands and perhaps, for good measure, some of J. .Frank Dobie's 
books as well. 

But this special province has needed special interpre
tation and such understanding that I would like to think 
this symposium might be the beginnijig of nev/ insight and 
understanding into the problems of the people v/ho live in 
and V7ork with a.rid lands. 

If I had my way, I v/ould much prefer that the United 
States and the world itself slow dov/n its rate of x-̂ opulation 
growth. I think if we could slov/ dov/n and level off for a 
few years v/e might better decide hov/ we ought to grov/—and 
we could perhaps "grov/ right," as someone has put it. 

But I suspect that grov/th is going to continue. Hov.— 
ever, there is no question that if growth continues, and 
we are to have the right pattern of growth---tiien tlie arid 
and semi-arid regions of our country offer the best hope 
for the right kind of growth; that is, unless we continue 
to follow the wrong path by piling up tremendous urban_ 
conglomerations in certain parts of our country, creatj.ng 
what can only be described as hum.an anthills. 

The failures of stewardship of resources in V^ir. parv 
of the world include slaughter of the buffalo, .include tn.' 
dust bowl, include the overgrazing-- all of wlr̂ eh desiroyea 
some of the resources in parts of this reg.io?.. I'ut the.̂  e 
have been brilliant succ;esses, as well, in our ̂rrr.'gaPion 
program, our programr of oil eiploraiion and o/ ]anu rc-̂  ^ 
form. These are things that we can t̂ eint le \.iti irme \.-:e 
we look at the history of ihi^^- region. 
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I think when one glances at the last century and gains 
an understanding of the importance of tlie arid lands of this 
Nation and of the v/orld, tv/o prophetic figures really stand 
out. Curiously enough, both were men who"'spent m.ost of 
their lives in the v/estern region of the United States. One 
was George Perkins Marsh of Verm.ont. The second was John 
Wesley Powell, who v/as from̂  Illinois. They gained th?ir in
sight, of course, as good scientists always do, by first
hand observation: Marsh, by looking at the rim of the Medi
terranean as an early dix^lomat for this country; Pov/ell by 
his travels in the west and by his constant observation of 
geography, of men and of land. 

They pointed out rather quickly something that others 
learned the hard v/ay: in arid and semi-arid regions Nature 
is fragile and a mistake very quickly causes Nature to strike 
back. Marsh himself saw the remains at Carthage, v/hat had 
happened in Greece, and how civilizations had gone to dust 
on the rim of the Mediterranean. Seeing those things, he 
realized that what we nov/ call conservation—v/ise m.anagement— 
was always the key to the success of m.an in establishing a 
foothold in arid regions. Despite the lessons of the I.'cdi-
terranean, we made som̂ e of the same m.istakes ourselves. If 
there was any dramatic failure of land management--someone 
described it as a failure of people--it v.'as the Dust Bov/1 
itself. But v/e recovered quickly and we instituted programs 
of repair and reclamtation and now v/e can hopefully point 
out to other people in other regions of the v/orld hov/ they 
can avoid the pitfalls into v/hich v/e fell. 

John V7esley Pov/ell had been an Arm.y major and lost an 
arm at Shiloh. V7e remember him, though, not for his military 
accomplishments, but for his scientific attainments. He was 
a man with prophetic vision v/ho enunciated the truths that 
he grasped. Because he v/as a man of plain speech, he was 
left with only shreds of honor in his own lifetime. ̂  His re
port on the arid regions of the United States, submitted to 
Secretary of the Interior, Carl Schurz, on April 3, 1878, 
was described by the late Bernard De Veto as one of the^most 
reiT\arkable documents ever \-ritten by an /̂ .merican; a booli, 
De Veto said, which of itself opened a new era in national 
thinking. 

We have learned since that time that conserve t;i on f̂ uc-
ceeds only v/here there is foresight, where men uneersiane 
and prepare for the needs of the future—axid rov̂ eli , .̂  ̂  ne 
had any quality, had foresight. He saw the ne..s o) m o.i-
row; he saw 5o"years ahead--this waf h" • greaf genius. 

file:///-ritten
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For 11 years Major Powell studied the ecology of the 
Great Plains and the plateau country. He crisscrossed tte 
plains to the Rocky Mountains. He explored the Colorado 
River, perhaps the last great adventure on this cont.inent, 
if one perhaps leaves out Alaska. in his voyage do.n the' 
Colorado River, v/hich was entirely unexplored country and 
forbidding indeed in 1869, Powell studied the cycles of 
rivers and of rainfall. He looked closely at the village 
life of the Mormion settlers and the Indians. And v.̂ hen he 
was through, he had learned the essentials of order in this 
arid land of the West. Powell had a faculty for grasping 
essential truths and for stating them v/ith candor. He v/as 
a geologist, but he was also a politician. The big water 
problems, at least in my view, faced in so many parts of 
the West are as much political as they are any other kind. 

Water, Powell perceived, v/as the crucial singual re
source of any arid region, and, therefore, of the West. 
Men needed a v/hole new aiDproach for colonization and settle
ment. Water planning keyed to an over--all conservation 
approach was the ansv̂ /er. Pov/ell sav/ this and asserted it 
in his report, in his other v/ritings and in his speeches. 
The potential irrigable lands formed only a sma.ll percentage 
of the area and the best opportunity for irrigation, he sav/, 
v/as in the development and conservation of the water of 
large streams. This v/ould require a 2iev/ pattern of coopera
tion between man and government. Powell's idea v/as that in 
irrigable valleys settlers could join to form irrigation 
districts and apply to the Federal Government for a survey. 
It is surprising, really, hoŵ  long it took us to come to 
recognize the v/isdom of Powell's idea, again a political 
idea, but you had to have new human institutions, political 
institutions--the irrigation districts. And, out of this, 
just think how many different governmental entities were 
spav/ned. We have given them different names, but it is es
sentially people getting together to organize a unit to 
manage resources for the comimon good: soil conservation 
districts, improvement districts and management of undej.ground 
petroleum resou.rces . 

Powell grasped at the very beginnirjg the initial truLh. 
that new institutions were needed to m.anage resource-.. he 
believed, also, tliat a survey should not proceed by the^tra-
ditional rectangular system only, whicli lie £;aw C::0 not^f^t 
arid regions, but according to watershed and dra-nage ..)aa • ns . 
In other words, you have to respect bature . . . f.mrsl f-tne 
out v/hat Nature's laws are, then deeelop your plan to worx 
with Nature. 
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It was this simple. So simple that men in wet regions 
didn't have to make plans to v/ork with Nature—Nature usu
ally saved the day V7hen a mistake was made. 

But in the dry area Powell knew so intimately, water 
access v/as absolutely essential, as v.̂as the conlxrol of water. 
Plots to be developed should be shaped by the terrain. With
out water, the land itself was of little value. Thus, new 
water rights and nev/ forms of cooperation would be needed. 
Reservoir sites should be selected early and reserved so 
there would be no problem later in increasing irrigation 
storage. Unless there was proper planning, Powell"'foresav/ 
that the whole region would come to grief. This vital part 
of the West v/ould remain arid and semi-arid unless land poli
cies and political and social i.nstitutions Were shaped to 
fit the demands of Nature. Man simply had to adjust to 
Nature, not Nature to man. 

This v/as his philosophy and this was the great insight 
that he brought to his world. He saw that the grazing or 
pasture lands v/hich formed the largest part of the arid 
regions were a special problem. Overgrazing had already 
damaged millions of acres of public rangeland, Powell pro
posed that settlers organize into pasturage districts and 
that government surveys carve out livestock ranges covering 
four v/hole sections in a water right. Ranch residences, he 
said, should be grouped to secure the benefits of local 
social organizations. The range should be jointly m.anaged 
common pastures. He v/ould have applauded such later con
cepts as soil conservation, irrigation districts and the 
range management practices under which v/e presently safeguard 
the public lands of the United States and of some of the indi
vidual states. 

When it came to the timberlands, whict« constituted 20 
to 25 per cent of the arid region, he viewed them as the 
most valuable of all, because these were the waterslieds--^ 
where the snov/ would be stored and where the springs would 
flow. He noted that the area of standing timber was mueh 
less than the extent of the timber region because part of 
the forests had been destroyed by fire and therefore had to 
be restored. The forests had to be managed as the great 
water catchers, he said, and v/hile the tiijber regions \,ere 
not suitable for farming or pasturage tt-ey hi ad to bc: ] ro-
tected from fire. This v/as higlily essential, he argued. 

Because it was believed that the Indiaj.s ].d set_ the 
forest fires to drive out game, the \xe/ to prc;s •\X l i i C 
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the forests was to find more suitable places for the Indians, 
Powell asserted. I wouldn't say that v/e did a good job in 
that on the whole, but v/e achieved a solution and our pro;.̂ -
lem now with our Indian people is to help them develop their 
resources--both human and natural—in a v.-ay that v/e haveai't. 
V7e are trying to do that. 

Powell sav/ the v/atersheds as the lungs or sponges of 
life. They were all-important, he insisted. 

Now remember that this v/as in the late 1870's. One must 
fix that date well in mtind to realize how fully prophetic 
Powell v/as. His report, naturally, v/as very controversial 
because it dared speak of the danger of deficiency v/hen 
everyone v/as believing that our resources v/ere inexhaustible. 

In the 1870's, v/e were still marching across the country 
leveling our forests. We were still in the process of elimi
nating wildlife. It v/as a call for planning in an area that 
scorned all plans. However, after the g.reat droughts of tlie 
80's drove Powell's voice home, his report v/as dusted off a 
decade or so later and in 188 8 the Congress called Pov/ell to 
duty and passed legislation and put him in charge of irriga
tion surveying. He thought it might take six or seven years 
and $6,000,000 to $7,000,000 to get the necessary facts to 
lay out an irrigation program for the West for sound v/ater 
conservation. But time and impatient politicians conspired 
against him and his survey was discontinued. The rains came 
back and people forgot his truths. 

Ultimately, his ideas were vindicated and a few m.onlhs 
before he died in 190 2, with Teddy Roosevelt in the saddle 
and with Powell's own friends alongside, legislation was 
passed establishing a national reclamiation program. 

The essentials of the Powell program began to be adopted 
In the decades that followed, we ha.ve witnessed the harness
ing of major streams of the West with multi-purpose dams a.nd 
the extension of irrigation to the vast areas of tlic desere^ 
and semi-desert country. Indeed, the American idea of irxi^ 
gation is one of our quiet exports to many of tue nat.'ons e.. 
the world today. 

Of course, no one understood nor could Powell have _ 
estimated the extent of the undcrgrounc; \-ater resourec a _ t:ia. 
existed and that were found in tbis Pf'-^l^;''^^'''J^;']:^}'^-'"^^ 
region and in other part", of tiie Sr'U: -xesc. I.e.-/ -̂iCX 
Arizona, it turned out, had great undergreuiyi cquite 
a conservation x^omc of vie.-,, \.̂  J ..\̂.i L , 

s. Prom 
ed the--̂  
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as wisely as we should. But these underground reservoirs 
gave a new opportunity for growth and development. 

Now,^V7hy in a symposium of this kind should one spend 
so much "time talking about Major John Wesley Powell? 

In the main, I suppose, because his truths are still 
valid, because his vision is the vision we need today. V7e 
need the Powell Approach_ in applying new scientific tech
niques to the whole problem of how we develop and manage 
the resources of arid lands. 

Powell knev/ and said that conservation was the key to 
orderly growth; that if you wanted a "boom and bust" cycle— 
as we had at times — then you ignored conservation. If you 
wanted steady, orderly, sound growth, then conservation 
alv/ays v/as the key. These ideas, of course, are much more 
important now than ever before because v/e have so miany new 
tools and nev/ techniques for managing resources. 

I am sure the one thing that Pov/ell v/ould take most of
fense at today, if he v/ere to look at our Nation, v/ould be 
our mismanagement of the water resources of our country 
through water contamination and v/ater pollution. And I sus
pect he v/ould be a fiery critic of v/hat we have done and 
would be leading the crusade for action. 

So the great lesson, then, is that arid and seiai--arid 
lands require special planning and unusual insight. This is 
why many of us are excited by the fact that this great in
stitution has chosen a nev/ mission of developing new prograiiis 
and nev/ insight into the arid lands. How v/e stretch our sup
plies of v/ater and all resources, hov/ v:e learn to recycle and 
reuse resources, hov/ v/e learn even to modify our v.-eather, to 
tap the rivers of the sky and m.ake them useful in the arid 
regions where moderate v/ater is most needed, and hoi: v:e de
velop the politics and the planning that may enable us to iiiovc 
water from the wet regions to the dry--all v/ill determiine in 
the next two decades whether v/e fail or succeed. 

These are some of the exciting nev/ problems that con
front us. But the old truths and the old techniques th< t 
Powell perfected are as pertinent today in term.s of tact.king 
these problems as they v/ere 100 years ago. 

At the Federal level, we are continui]m] to loĉ h for 
scientific solutions to arid land preblfX:is . v:e need a ne'w 
partnership arrangement v/ith universities. Onr research 
ranges fromi v;eather modification aiid large desai inat ̂  OĴ . 
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programs to controlling the acid mine drainage problem which 
is so serious in certain areas of the East. VJe are attempt
ing to intercept the rivers in the sky and unplug them o\^er 
our arid land watersheds. We are making progress at bringing 
fresh water from the salty sea and underground brackish reser
voirs. All these avenues must be explored further, and the 
very best research will be needed. 

The Geological Surv/ey has announced a new program, in 
cooperation with NAS/v concerning the use of the satellites 
to study the resources of our country. This is going to be 
one of the most exciting things that has happened in a long 
time in terms of conservation--in terms of understaiiding 
resources. Here agai.n is a wonderful opportunity for aca--
demic people and for the Federal agencies involved to de
velop new techniques which may give us a great burst of nev/ 
insight into our resources and their v/ise managemicnt. 

I am tremendously encouraged by all the things that are 
happening. The decision of this institution only confirms 
the trend. The very bold Texas State V/ater Plan that Gov
ernor Connally and his people have developed is one of the 
best and most far sighted tliat any state in the Union has 
prepared. We v/elcome the National Ivater Commission that 
President Johnson has proposed to take a broad-gauged look 
at the water needs of our Nation during the next 50 years, 
and the possible solutions to those problems. Here again 
we have the very best type of planning being brought forward. 
But, as v/e approach these problexis, v/e must use the most 
modern techniques of planning. Vie must analyze all alterna
tives on sound economics, and, if v/e can, put the politics 
of conservation together so that we can achieve action pro
grams once v/e have a sound plan. This, I think, is v.iiat the 
President has in mind when he talks of creative federalism 
of having people establis)i new patterns, of governments worl:-
ing together, of people v/orking togetiier. 

I could comraent, however, on one other aspect of the^ 
arid lands, because too often we have thougjit of and lands 
as wastelands. And in this prosperous, modern wor.l d of ours 
where people have more leisure time and where we a.re so 
mobile that we will soon be able to have b;. eâ xfast m hew 
Yorh and brunch in Los Angeles, the other values of t]ic:se ̂  
lands and their conservation are becoming eguaUy i-mportan., 
and I suppose Powell saw rauch of this, but even he d i eai _L 
fully realize it. It turns out, of course, tiiat ihe mas. ^ 
scenic, the most beautiful lands in the wo" Id are ar.i.d Janes, 
at least so I believe, and it is no accident that 1 ho v.iy 
parts of the West that Pee ell described m hî s ar,c. .i anc s 
report contain most of our greai national unr^ ' • 
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It is'no accident, either, that with the new wave"of 
interest in conseirvation. Congress has been busy sorting out 
these lands and deciding which additional ones should be set 
aside as national parks. We have a nev/ Canyonlands National 
Park in Utah in the very river bottom that Pov/ell him.self 
explored 9 7 years ago. Congress two weeks ago established 
a new national park in West Texas \/hich now gives us two 
superb national park areas in your own part of the v̂ /orld. 
By a fascinating irony, v/hat v/e have called in the past 
the "badlands" turn out to be good lands, and very good 
lands indeed. 

I like to tell the story that is related by one of the 
Utah historians whose grandparents cam.e across somiC of the 
desolate southern Utah country v/ith which Pov/ell v/as so 
familiar. In those days v/ater was so scarce and the v/eather 
so harsh that the people referred to this arid count.ry as 
"the land God forgot." This historian writes that nov/, 100 
years later, we see that it was indeed the land "God saved 
for Himself." But this is part of the change that has taken 
place in terms of our lives and in term.s of our a.bility to 
appreciate the beauties of arid lands as v/ell as thei.r pos
sible productiveness. There is, as indicated earlier, a 
tremendous nev/ interest in Nature, in conservation, in the 
resources of our country. It is evidenced in the First 
Lady's campaign to encourage us to beautify our cities and 
to fight blight and ugliness. It is evidenced all along the 
line, in everything from the management and cleaning of the 
very air itself. 

I had the good fortune earlier this year to meet a great 
American, a m.an v/hose achievements, fame and reputation are 
in the m.echanical field. His name is Charles A. Lindbergh, 
and, of course, all of you know of him. It v/ould interest 
you to learn, too, that his great and consuming interest^now 
is not in machines but in the conservation of Nature. If you 
read his wife's eloquent article in Li_fe a couple of weehs 
ago, you will know v/hat I mean. I have been having a very 
fascinating correspondence with him. I want to read you part 
of a letter he sent me a few m.onths ago. It seemis to me tliat 
this summarizes the hope and the opportunity as well as ttic 
danger that v/e face. He said: 

"It is literally fantastic to realize the ameunt of 
effort and money we are spending on viechanist ic ee-
velopments of our civilization. At the same txme, 
we neglect our irreplaceable inheritance of 1 ̂'f e 
from past ages. Our scientific aeĉ x yli sh c nts , 
important as they are, become of tr.ivxad value ---': 
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comparison to the importance to life itself. It 
is the fundamental value of life and its quali-
tj.es that we must bring out and place in perspec
tive in these uncertain and turbulent times v/e 
live in. And by doing so I think v/e can reduce 
some of the uncertainty and turbulence. In fact, 
I believe the long-teim survival of our western 
civilization may depend on the ability of our 
present generation to recognize the fundamental 
importance of the conservatin of Nature." 

President Johnson in his Special Message to the Congress 
last February on preserving our natural heritage proposed— 
and this was the first time any President had m.ade such a 
proposal--that v/e, the American people, proclaim a conser
vation creed to guide us in making decisions. Let me read 
the creed that he proposed: 

"Let us proclaim a creed to preserve our natural 
heritage v/ith rights and the duties to respect 
those rights: 
"The right to clean v/ater—and the duty not to 
pollute it. 
"The right to clearn air—and the duty not to 
befoul it. 
"The right to surroundings reasonably free from 
manraade ugliness — and the duty not to blight. 
"The right to easy access to places of beauty 
and tranquility where every family can find rec
reation and refreshment---and the duty to preserve 
such places clean and unspoiled. 
"The right to enjoy plants and animals in their 
natural habitat—and the duty not to elilminate 
thera from the face of the earth." 

So the question that we are really confronted with—the 
larger question, of v/hich the arid lands problem is a _̂ part-
is: Can we, bv science and technology, continue to aee to 
our wealth to make life more enjoyadole, to enable us to pro 
duce more stability in the world and more order and_to enable 
others to enhance the productivity of their own SOCK.U:. . 
Can we do all this without, at the same time, desiroy.mig tne 
very environriient of mxm? 

I think the latter is the larger question. _ Can we have 
a prosperous society that is also a clean socrery.-̂ ^ ^' •,. ' 
try today is unclean. The air is unclc:an._ mic wa.er i.- un
clean. The countryside is unhmipt. The e > cr es '••^^•' -u' 
And the question that the New Conserve I .ion raises .. s. Lc.n .̂  

http://tj.es
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now, readapting the old conservation idea, continue our in
dustrial and technological success, continue to harvest and 
exploit resources, and carry on our manufacturing in such a 
way that the beauty and appeal of the environaient v/e irJuibit 
each day are not diminished? This is the larger ch-iillenge 
that we face in this country and in the v'orld today. In 
closing, I v/ant, then, to pay particular tribute to President 
Grover E. Murray and to the scientific and educational con
tributions to conservation that have been made in the past 
by Texas Tech. We are most excited by the prospects v/e see 
here. I want to congratulate tlie Board of Directors, the 
faculty and all of those connected v/ith this in-titution on 
the choice of Dr. Murray as the head of your institution. 
My people knov/ him well. I knov/ him personally. You v/ould 
have had to search long and hard to do better. The nation 
needs in the field, of academic pursuits and in the field of 
resource management the very best leadership v/e can get~-
the best scientific talent--and I believe you have it here. 

The poet, T. S. Eliot, v/rote in The VJaste Land these 
words: 

" . . . where the sun beats 
And the dead trees give no shelter, the cricket no relief. 
And the dry stone no sounds of v̂ 7ater 
. . . I v/ill shov̂  you fear in a handful of dust," 

We need your light and effort here to help dispel the 
darkness of that dusty fear. 
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APPENDIX B 

"Arid and Semi-Arid Zones in Mexico" 

Sr. Lie. Emilio Portes Gil^ 

I wish to begin by expressing my deep appreciation to 
the Directors of Texas Technological College for the invita
tion to speak on the arid and semi-arid zones of Mexico. I 
would like to send a v/arm. and respectful greeting to Presi
dent Johnson, to Governor Connally, to the distinguished 
personalities present and to the great Mierican people. 

The Republic of Mexico is located between 14 and 32 
degrees north, and 8 6 and 117 degrees v/est latitude. The 
northern desert zones of Africa are in a similar northern 
longitude. Part of our territory is situated within the 
tropical zone with the Tropic of Cancer mLore or less repre
senting the dividing line, but the larger portion lies to 
the north. If we add to these co2iditions of geographical 
location that of an u.neven and very rough topography, vr/e 
see clearly the impossibility of applying a geophysical meaii 
on a national scale. In addition to the already mentioned 
geographical conditions, v/e must consider the rainfall factor 
On this scale it can be said that some 52.1 per cent (1,025, 
000 square kilometers) of Mexico is com.prised of zones of 
dry climate with an annual rainfall of approximately less 
than 800 millimeters. 

Further, it should be pointed out that nearly 32,000,0 00 
hectares out of a total of alm.ost 200,000,000 lie within arid 
zones. Approximately 67,00 0,000 hectares are encompassed 

^Sr. Lie. Emilio Portes Gil is presented by "mex.-i co's 
Ex-president Leads Foreign Visitors," 'l^}^JJniy^_^2J^_p_^^.\Xr 
November 1, 1966, p. 2, as being a mtajor figure m the first 
ICASALS symoosium. Sr. Portes Gil was born at Cmdad 
Victoria, Tamaulipas, Mexico, in 1891. He earned the LT.B. 
degree in 1915 from Escuela Libre de Derecho m Mexico C'LS . 
He served as a representative to the Mexican Congres.s as 
early as 1917, later as governor of his native sta.te e 
Tamaulipas and Secretary of the Interior from Wi;icn he \,as 
elevated to the presidency of the Republic of .exico^on 
February 5, 1930. His interest in science and eeuca..^on 
has earned him world-wide acclai/: a.s a hu:.ianrt ar • an. 
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in plains and low hills and 30,000,000 in hillsides that can 
be utilized for the grazing of domestic animals. Forest 
areas cover about 23 per cent of the territory. All this 
leaves only 12 per cent or about one-eighth of the total 
land area in cultivable land. 

Mexico, as a result of these conditions imposed by 
nature, is therefore essentially an agrarian country. "The 
arid zones of Mexico cover all or part of the states of 
Chihuahua, Coahuila, Nuevo Leon, Durango, Zacatecas, San 
Luis Potosi and Tamaulipas, of v/hich the latter is less af
fected. 

Only the cultivation of fibers and candelilla, a type 
of desert plant, is carried out in these zones"̂  Cultivation 
is decreasing each day due to the great variety of synthetics 
replacing these products. Among the principal sources of 
ixtle, the Mexican fiber, are various types of plants of the 
palm family, of v/hich the best known is the maguey. 

La Forestal, the organization that gioups together the 
more than 70 0 cooperatives comprising 12,80 0 agricultural 
workers on communal lands, is in charge of collecting the 
fiber produced in the semi-arid zones. Available data show 
that approximately 14,000 tons a month are harvested. Four 
thousand tons are exported monthly. Considering a \\/aste in 
manufacture of 30 per cent, this leaves a domestic consum.p-
tion of about 5,800 tons annually. The organization exports, 
through private enterprise, 2,750 tons annually which means 
consumption of 3,600 tons v/ith the same utilization coef
ficient. In suramary, therefore, the controlling agency has 
an annual surplus of 5,200 tons for v/hich there is no market. 
This surplus has a value of 34,000,000 pesos, or $2,720,000. 
Actually, a true national market for prepared fibers does 
not exist since only 6,000 tons yearly are sold in the form 
of bags. 

The Mexican government is concentrating its efforts i-
the search for other uses for these fibers. Private capital 
is encouraged to invest and those already engaged in this 
field are encouraged to increase their investvuents .̂  The 
Conmiunal Land Credit Bank and the Foreign Trade Bau.h are 
helping improve the exploitation of ttjcse iiatuic.l fillers by 
furnishing chemicals to enhance the growth of these^ f i Ivrc-us 
plants while at the same t.i.me searching for new m.arhets. 
These two banks acquire the wax produced by the canc:elilla 
plant and market it. 

One of the principal obstacles eneounl ered by tlie 
can government in atteixpting to solve Die vo cm; ch pro'dc. 
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of the arid zones is the particularly wide dispersion of 
these zones. Because the land yield is so low, the allot
ment for eomm.unally v/orked farms covers v/ide areas. Some 
communal farms have up to 25,00 0 hectares of land for"as few 
as 40 to 50 agricultural workers. Population centers are 
far from one another. Those v/ho live in these zones and 
whose labors are dedicated to the gathering and extraction 
of candelilla v/ax must range far from their homes looking 
for fields so their monthly quotas can be met. Sometim.es 
they must leave their homes and find another comraunal farm 
where they can work in order to gather enough candelilla. 

The Mexican government is at present subsidizing produc
tion by purchasing 250 tons every month. This means the 
government buys 4 0 to 50 kilos m.onthly on the ground from 
each agricultural v/orker. The pay is nine pesos (72<:) per 
kilo. Thus, each agricultural v/orker receives 360 pesos for 
his product. His purchasing power is increased, however, be
cause he can buy essential foodstuffs from a government oper
ated organization v/hich sells them virtually at cost. The 
monthly income of 360 pesos is steady and continuous. 

But the government, with the goal of raising the living 
standard of the agricultural workers, is trying, as the re
sources of the zone permit, to diversify production, thus 
avoiding dependence on an industry now in decay. To allevi
ate the situation of extreme poverty suffered by the rural 
population, whose only source of income is the exploitation 
of various desert plants, the Departm.ent of Agriculture and 
Livestock is attempting to use the natural resources avail
able. It is preparing programs for the preservation of v/ild 
flora, for the initiation of programs to find new uses f or ̂  
various species of farmt animals and for the general promotion 
of agricultural industrialization and m.echanization. 

The principal problems confronting the fa.rm.er in these 
zones are the uncertain m.arket for candelilla wax, the dif
ficulties of collecting the v/ax, and i'ts scarcity. Tiie 
critical situation now existing in those states where cande--
lilla v/ax is principally produced has given birth to a V^^]^''' 
program of imjuediate action based on the following objeet.rvcs 

Preservation and proper use of natur£il resources.^ 
Creation of other work sources with the pur]!o.sc o:" 

decreasing candelilla wax production.^ 
Diversification of agricultuj e J-nd livc:s'ioeh as ve 

as exploitation of forest arĉ .is. 
To give the rural pomulatix^n a nore ae;ivĉ  soe.m-1, 

cultural and economiic litem 

http://Sometim.es
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To raise the standard of living of these communities 
through practical education in the various fields 
that concern them. 

By the mechanization of agriculture. 

These pilot programs operating in Durango and Coahuila 
together produce 90 per cent of Mexico's candelilla v/ax. 
The program includes 120 communities with a popuFation of 
1,200 families. Plots of 132 hectares have been set up for 
demonstration purposes in which corn, sorghum, forage cactus 
and fruit are grown. Where conditions permit, 600 personal 
vegetable gardens, each containing 14 species, are being 
established. Technical assistance is given in the breeding 
of goats, cattle, rabbits, pigs and chickens, including in
struction in the proper methods of construction of shelters 
made from indigenous materials.. Seeds, fertilizers and 
parasiticides have also been provided together v/ith instruc
tional equipment for the proper preparation of animals and 
animal products for market. Equipment for horticulture, 
masonry and other materials, broods of several animal spe
cies such as fowl, pigs, goats and rabbits, as well as ve
hicles and tractors, and other necessary elements also have 
been sent. 

The Departm.ent of Agriculture and Livestock, through 
the office of the Director-General of Agricultural Engineer
ing, is doing v/ork in the fiber and wax producing zones of 
seven states. Special attention is being given to forage 
plants and several species of cactus. 

The National Coiiimission for Fruit Culture has estab
lished a nursery with imported plants which have demon
strated their productivity on a comimercial scale under cli
matic conditions similar to those of Mexico. Five thousand 
fig trees of the Dottato variety have been planted, and 
500,000 cactus plants are being grown. Apricot, peach, al 
mond, date trees and cactus are being raised there. The 
nursery at Saltillo, Coahuila, will be enlarged m order to 
be able to supply all those types of fruit trees that are 
suitable for cultivation in desert lands. 

The National Institute for Forest Investigation Ud-.es 
care of tv/o experimental stations in the arid^ zones; tne 
station at Ramos Arizpe, Coahuila, called La J:.-l̂-9t̂-''' ,. -, 
1,600 hectares in area, and the experimental staexone.J-i.^ 
El Cedral in the state of San Luis Potosi. V.oneeriul le.-.ui.... 
have beeTI obtained wit) vegetation m these a^.as. 

The farmers benefited in the ] iloL program of ^^^^ }"] ^ 
receiving 10,000 four-weeh-old chic]s del^veree a. 1 h. ia.< 
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of 2,000 per week. This was done so they v.̂ ould have time 
to acquire the elementary necessary training for the proper 
exploitation of raising these fowl. Nineteen broods of rab
bits were distributed, as v/ere 40 broods of hogs. They v/ere 
sold at the rate of 50 per cent of their true cost. The 
farmers also received the necessary training for construction 
of pigsties, chicken yards, rabbit hutches, goat breeding in
stallations and. the l ike. 

Of the candelilla fund existing in the Foreign Trade 
Bank, 7,500,000 pesos v/ere obtained from exportation taxes 
on wax in 19 65. This amount is invested in the candelilla 
communal farms for grass sowing programs, for the fosterilTg 
of sheep production, the establishment of dams to retain 
water and for drilling of deep v/ells . Several municipalities 
in the state of Coahuila also are included in the general 
program because they are producers of various types of v:ax. 

Certain zones of three northern states are going through 
difficult economic situations because of water scarify and 
the plague infestation which lov/ers the yearly cotton pro
duction. To assist farmers, the federal government set ex
emption taxes and began technical assistance in order to i.n-
crease areas of production and control plagues so that yearly 
production can be raised. 

Demonstration areas have been established at MatamiOros 
for the teaching of more efficient working methods, and 
3,0 00 hectares of late cotton have been planted in order to 
investigate better dates of seeding. Twenty-six dcxns have 
been completed in Zacatecas to irrigate 235 hectares; 2,954 
communal agricultural workers have been benefited by this 
work. The construction of v/ater tanks for 42,000 head of 
cattle and 57,500 head of sheep has also been completed. 

The substitution of corn cultivation for grass and 
forage cultivation, together with livestock developmcnit, is 
in process in agricultural areas of low rainfall wlicire corn 
produces better yields. The National Institute for Agri
cultural Investigation, in collaboration \/ith the agricul
tural associations of the country, prepares research pregrams 
for forage improvement and the combating of plagues and tr.̂  
obtain improved varieties of cotton, beans, soybeans, sorg.iux,, 
chickpeas, etc. 

The National Institute for Forest Investi ga: t(x̂  las m. de 
an ini t ial study of the arid and semi-arid zones o. vie ^-^^n-
ern part of the country, excepting the stites of •'^^'^-' ';^"^ 
Baja California. The area under sludy covers near.iy /DU,VUU 
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square kilometers, and even though data on vegetation was 
obtained, the study is focused tov/ard plants of present 
economi.c interest or those v/hich might be of importance in 
the immediate future. At present, studies are being made 
of the candelilla, lechuguilla, the samadoca palm tree, 
guayule, fruit or forage cactus and the gobernadora. 

As the information obtained is of a preliminary nature, 
the need for continuation of studies and experiments exists,' 
and that is v/hy thought has been given to the establishment' 
of several experimental stations. Those chosen as the best 
areas for this purpose are in the states of San Luis Potosi 
and Nuevo Leon, and sites have been selected in those two 
states. Data are being gathered on useful species of animals 
and also on varieties of cactus useful for nutritional value 
for human beings as v/ell as a forage crop. 

Investigations have been carried out at La Sauceda ex
periment station to find out how to increase candelilla 
growth, forage cactus and also certain types of palm trees 
and yucca. Experiments are being made to determine the 
best way to increase the growth of pasturage through the 
clearing of shinnery and also for the development of sorghum 
and corn that will withstand drought. Proposals have been 
made for the use of certain palm and yucca plants as a source 
of paper pulp. Experiments are being conducted to discover 
the best methods for the artificial dissem.ination of cande
lilla, palm trees, forage and fruit cactus and lechuguilla 
of improved species. Studies to date on livestock produc
tion in arid and semi-arid zones are Limited, because the 
soil in those zones is, in general, unsuited for intensive 
agricultural exploitation. It v/ill therefore be necessary 
to determine what are the conditions that v/ill be useful 
for this production. 

The Natio2ial Institute for Livestock Investigation, in 
cooperation v/ith the University of Chihuahua, has been carry
ing out investigations on fertility of cattle. 

The communal land livestock question is im.,)ortant, even 
though it does not seem so at first glance. O'here is some 
preference for sheep herds in the comiiiunally owned land. 
This type of livestock is particularly adapted to lands^of 
a semi-arid nature. The iiiiportance of tlie liver.toC'i and̂  
poultry industries is emphasized by tlie fact that more tlian 
60 per cent of the total population of the country is er.garjc 
in these activities or depends directly on themm A.̂; the 
largest part of the country is located on hills a.na dry p a-
teaus or plains, they are the industries best su ̂  tee to 
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experimentation and exploitation. Sheep and goats offer good 
possibilities for the establishment of economic industries 
in semi-desertic and poor agricultural zones. 

Besides the described arid zones, there are two large 
deserts; one in the Chihuahua region and one in the Senora 
region. T'fie first is located betv/een -the Ŝ ierra Madre Orien-
tale and Madre Occidental^, extending from^-'dTe'highlands of ~ 
San Luis Potosi to beyond the United States border. The 
desert in the Sonera region comprises almost all the peninsula 
of Baja California and more than half of the western part of 
the state of Sonera, extending through a wide portion of the 
territory of the United States. There are other desert zones 
in the states of Oaxaca, Yucatan, Guerrero and Michoacan. 
Annual rainfall in those deserts is decreasing, amounting to 
only 100-150 millimeters. The temperature rises to 45 degrees 
centigrade or more. 

In these deserts there are animals that can v/ithstand 
thirst for a long time, and feed themselves on colosales cacti 
which are good sources of water. The gigantic Hard an grows 
in Baja California to a height of 18 meters and"~a~weTght of 
10 tons. This is the tallest cactus in the world. Anotlier 
kind, which is called eirio Ibria Coliminaria, is like an enor
mous column and grows 15 to 17 meters high. It is an extra
ordinary water recipient. Another cactus species is the 
"cactus that walks," whose roots extend in all directions. 
Desert seeds have an incredible resistance v/hich permits their 
germination after preservation during years in an absolutely 
dry soil. The same happens with the "caves of insects'' and 
other animals. In Baja California, there is a depression 
called Laguna Salada v̂ /hich is dry most of the time, and only 
occasionally is filled v/ith v/ater carried by streams or 
rivers. From 1884 to 1929, it has been filled only six t.imes 
and on each occasion the short-lived lagoon was full of fish. 
The explanation for this phenom.enon is that the fish v:ere 
hatched from fertile eggs laid years before and preserved in 
the dry and cracked bottom of the lagoon. Fauna is abundant. 
Among the principal species found are the coyote, scorpion, 
kangaroo-rat, turtle, skunk, the centipede, falcon c'xid rabbit. 

Deserts can become, in, the near future, complelely hsh;. t-
able and useful. When I visited the Sahara, I saw enexmaus. 
cultivated fields covered mainly by fruit trees. Prc-sicent 
Nasser's government has used giant machinery to rexevc: sand 
in the areas of least thickness, leaving good blach zoil, 
v/hich for a million years, has been covered and \.hieii ij- v. ly 
rich. Egypt is enlarging its cultivable icir.̂ icr, s :..n this 
progressive manner. 
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APPENDIX C 

"The C h a l l e n g e of A d a p t i n g Human S o c i e t i e s 
t o A r i d Env i ronraen t s " 

S. D i l l o n Ripley"^ 

Under t h e i n e v i t a b l e p r e s s u r e of human p o p u l a t i o n s , 
s c i e n t i s t s f i n d t h a t t h e d e s e r t s of t h e v/orld a r e expanding 
ever more r a p i d l y . S i n c e man h i m s e l f i s b a s i c a l l y r e s p o n s i 
b l e f o r t h i s i n c r e a s e d d e s i c c a t i o n of t h e env i ronmen t , we 
a r e f aced more t h a n e v e r b e f o r e w i t h t h e c h a l l e n g e of a d a p t 
ing human s o c i e t i e s t o a r i d e n v i r o n m e n t s . I n t e r n a t i o n a l , 
m u l t i d i s c i p l i n a r y p rograms d e s i g n e d t o meet t h i s c h a l l e n g e , 
such as P r e s i d e n t Grover Murray of t h i s C o l l e g e i s p l a n n i n g , 
a r e u r g e n t l y n e e d e d . 

The UNESCO a r i d - z o n e program t h a t f l o u r i s h e d betv\/een 
1957 and 19 62 by p r o v i d i n g r e s e a r c h s u p p o r t a t c e r t a i n i n 
s t i t u t i o n s i n a r i d r e g i o n s and s p o n s o r i n g symposia i s nov/ 
fad ing av/ay. I t was n e v e r i n t e n d e d t h a t t h i s program shou ld 
c o n t i n u e a t t h a t p a r t i c u l a r l e v e l of a c t i v i t i e s , and i t i s 
t ime ly f o r i n s t i t u t i o n s l i k e Texas T e c h n o l o g i c a l C o l l e g e t o 
t ake l e a d e r s h i p i n b o t h p u r e and a p p l i e d r e s e a r c h and educa
t i o n c o n c e r n e d v/ i th a r i d l a n d s . 

F i r s t , I v/ould l i k e t o p r o v i d e a b r i e f p e r s p e c t i v e i n 
h i s t o r i c a l e c o l o g y , and t h e n , on t h e b a s i s of t h a t back
ground, make some s u g g e s t i o n s on r e s e a r c h and e d u c a t i o n a l 
approaches i n s e e k i n g t o a c h i e v e b e t t e r r e l a t i o n s h i p s be
tween man and h i s a r i d e n v i r o n m e n t s . 

One must a p p r o a c h t h e s\.foject of man 's env i ronmen ta l 
r e l a t i o n s h i p t h r o u g h t i m e w i t h caut.i .on. Al though our u n d e r 
s t a n d i n g of t h i s s u b j e c t i s becoming c l e a r e r , p a r t i c u l a r l y 
through i n t e r d i s c i p l i n a r y e f f o r t s of s c h o l a r s c o n t r i b u t i n g 

Who's Who i n America (Chicago : The A. N. I ' a rqu i s Ce-
pany, 1 9 6 7 ) , p . 1784 , shows Dr. R ip l ey t o be a di s t i x g u m-..e 
a u t h o r of many books d e a l i n g w i t h w i l d l i f e and eco logy . in 
Ripley was b o r n i n New York C i t y on Septemt^er 20, UK--. He 
r e c e i v e d a B.A. from Ya le i n 1936 and a Ph.D. from It rv. JU 
in 1943 . He was apmoin t ed c u r a t o r of t h e r;i-i thson > an Ins . - . 
t u t e i n 1952 and p r e s e n t l y i s 5k :c re ta ry of t h e Sm i I Ms.on.ian 
I n s t i t u t i o n . 
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to the new science of archaelogical ecolog^ ,̂ far more re
search and evaluation are required to elucidate the impact 
of prehistoric man on his environment, I have drav/n m:/̂  in
formation largely from some of the tv.̂ o dozen UNESCO reports 
on arid lands, The Role of Man in Changing the Face of the 
Earth (19 56. William L, Thom.as Jr . , "HitoF;^ The~Uni vers ity 
of Chicago Press), African Ecology and Hum.an Evolution (1963. 
F. Clark Howell and F. Bourliere. Aldine PubXrshlncrCo. , 
Chicago), the Proceedings of the Annual Tall Timbers Fire 
Ecology Conference (19 64 and 19 65. Tair~TimbeFs ResearclT 
Station, Tallahassee, Florida), and especially discussions 
with my colleagues in a variety of disciplines at the Smitli-
sonian Insti tution. 

One might v/ell ask why man seems to have chosen arid 
lands as centers of some of his earliest cultures. In all 
probability he evolved together v/ith the arid lands in 
which his early cultures emerged. Man may have evolved from 
primates living in savannas and grasslands already in exis
tence for millions of years before him under regimes of fire 
induced by lightning. Palynological studies shov/ that grass
land ecosystems antedate man. Contrary to the -thinking of 
early American ecologists, v/ho considered grasslands as pri
marily products of climate and soil , lightning-induced fires 
seem to have been an essential physical component of these 
natural systems. Possibly the early evolution of man began 
in heavily wooded grasslands at the moist end of a gradient 
of grassland ecosystems that extended into desert ecosystems 
at the xeric extremity. Ultim.ately, man himself contributed 
to the expansion of grasslands by increasing the frequency 
of fires over that v/hich had occurred under a regime of 
lightning alone. 

Just when man learned to use fire will never be known, 
but i t was probably between 300,000 and 600,000 years ago. 
Early man's fires must have escaped and accidentally burned 
the vegetation repeatedly as man, fire, and vegetation 
evolved together into v.̂ hat we call anthropic grassland ceo-
systems. Without being aware of the process, man probably 
expanded grasslands and increased the herds of game inhat̂ i.t--
ing them by spreading f i re . He may even have attracted 
ungulates to.fresh grass by burning, ultimately becoming_ 
conscious of the result of easier hunting. Ilo.ievcni, i t is 
unlikely that he understood the process he set m motion by 
igniting the vegetation. By the time the domestication oi 
goats, sheep, and cat t le began in late Mesoli tlxrc ^tme, 
about 8,000 B.C., man's relationship with f .i re-m. uced \ . go-
tation probably was hic-hly evolved, although man prex:- y 
was not engaged in willful, self-conscious aels of i .xag.uig 
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grassland with fire to increase or maintain the carryincr 
capacity for livestock or game. 

It is still an open question as to whether domestication 
of plants or animals occurred first; and very i ikely they oc
curred together, at least in some parts of southwest<=rn Asia 
Dr. Kent V. Flannery suggests that food production in Me-̂ o-
potamia was "the result of a long process of changing eco
logical relationships between groups of men (living at vary--
ing altitudes and in different environmental settings) and 
the locally available plants and animals which they had been 
exploiting on a shifting, seasonal basis." In any case, by 
the time plants and animals were domesticated man apparently 
had been burning grassland vegetation for tens of thousands^ 
of years, and a natural system, had evolved in v/hich anthropic 
fires fostered the production of wild ungulates and wild 
grasses, among v/hich were the progenitors of domestic live
stock and cereals. 

What little we knov̂ / of the climate, vegetation, v/ild 
animal life and man in the Sahara region provides a perspec
tive of the behavior of man in relation to arid environraents 
from the late Pleistocene (about 50,000 years ago) to the 
present. Contrary to v/hat might be imagined, the climate of 
the trade-wind desert belts v/as just as arid, or even drier, 
during the greater part of the Ice Age than it is today. 
Periods of greater moisture v/ere significant, but temporary, 
features of the Pleistocene climate. Of particular impor
tance to us is a minor period of greater moisture in the 
Sahara during Neolithic times (about 5000-2350 B.C.). Hunters 
and nomadic livestock raisers at that tim.e left a record of 
their life in rock pictures, showing that animals, such as 
the elephant, antelope, giraffe, rhinoceros, hippopotamus, 
buffalo and ostrich, novv confined to the savannas of tropical 
Africa, inliabited parts of the Sahara. Over the past 4,000 
years the climate has closely resembled that of the present 
with alterations betv/een dry and moist periods of only noder-
ate intensity and miiior variations of mean temperature. One 
might well question, therefore, the role of man in the pro
gressive historical desiccation of the Sahara, which is \/ell 
documented in Egypt. Expansion of the desert, v/ith wliich wc 
are so much concerned at present, m.ay have been initiatxl by 
overgrazing v/ith domestic livestock as miich as .̂,000 yĉ ar.-, 
ago, at least in some parts of tlie eastern Sahara. 

Theodore Monod (Director, Laboratoire des Peches oul re 
Mer, Museum National d'Histoire Naturelle, Paris), who ]rrĉ --
ably knows the Sahara better than any other contemyorary _̂  
ecologist, has called attention to the self-reriilalm.g a,e-
justment between vegetation cxnd grazing ungndales (hid •. 
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wild and domesticated) that played a significant role in 
adapting human societies to the Sahara Desert and its semi-
arid margins. During prolonged drought, breeding is physio
logically curtailed by poor nutrition and mortality is high, 
first among the young, and then later among the older, 
classes of these grazing mammals. Vegetation recovers re
markably and v/ith surprising rapidity, even with moderate 
rainfall, in the absence of high populations of these animals, 
Degradation of vegetation occurs as livestock and v/ild un
gulates increase beyond the capacity of the vegetation to 
support them. Monod questions whether this succession of 
balance and imbalance implies a tendency tov/ard irreversible 
deserts, since the Saharan clim.ate has rem.ained unchanged 
for so long. He wonders whetlier the herds of sheep and goats 
have been traversing the arid Sahara grasslands. Hov/ever, 
the natural system is nov/ being dest.royed by supplementary 
feed for livestock and provision of water through artesian 
wells and boreholes vvhicli is tantamount to an overdraft on 
the capacity of the environment to support grazing animals. 

The rapid degradation of natural arid-zone vegetation 
throughout the world can be attributed to a combination of 
exploding human populations, modern veterinary medicine, 
boreholes for distributing water, and supplementary feeding 
of livestock. These factors are responsible for \N7idespread 
overstocking of arid range lands v/itii numbers of livestock 
far in excess of the capacity of the natural vegetation to 
support them. The inevitable result is deterioration of the 
soil and vegetation. Toward the end of a prolonged drought 
the effect is often dramatized by bare soil, starving people 
and carcasses of livestock as in the Masailand of Kenya in 
19 61. With each drought there is an additional irrevocable 
loss of carrying capacity for livestock and people, despite 
the spectacular recovery of the vegetation v/hen the rains 
come. Arid ecosystems are more delicate and miore easily 
damaged than m.ost of the world's ecosystems. On a global 
basis the deserts are expanding m.ostly as a result of over
grazing. The dov/nward trend in productivity of the earth's 
arid lands is indisputable, and unquestionably it is accel
erating at an unprecedented rate. 

Although we are certain of this over-all trend, wc would 
do well to assess the rates and magnitudes of desert expan 
sion on a worldwide basis and to develop a r.iajor rcse?xrcm 
effort in arid lands during the International Biolo.̂ ."'Cc:l Do-
gram (1967-1972). A system for monitoring tlie treixs in 
arid lands could well be developed, perhaps usux; saLeii>t.s^ 
to obtain at least crude measurements of proaucr.V'.\ IMIO.V 
chlorophyll intensity and measurements of geomery.ioJ og m cxt 

file:///N7idespread
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changes in erosion patterns. With such information we could 
determine more precisely the rate of degradation of our arid 
lands . One would hope that in time v/e would be measuring 
the rate of aggradation. Satellite systems'would focus 
international attention on the urgent problems of the v/orld's 
arid lands. 

The solutions to our arid-land problems do not lie sim
ply in ever-increasing irrigation. It has been well docu
mented by archaeologists that the giant irrigation schem.es 
of the past lasted for only a century or two; smaller schemes 
were of much longer duration. Salinization v/as the great 
problem of the past, as it is today, in developing large-
scale irrigation schemes. With proper application of modern 
technology to achieve adequate drainage and regulation of 
water tables, salinization can be largely controlled; but 
salinization is not the only problem associated with irri
gation. Changes in plant and animal life of the irrigated 
area, or changes in physical structure and living systems of 
the soil, may alter the habitat more significantly than salin
ization itself. The serious problem of schistosomiasis in 
irrigated lands is well knov/n to all of you. Despite tlie mul
titude of problems involved, it is possible to increase the 
productivity of some arid lands through irrigation. Hov/ever, 
few of the world's arid areas are self-contained, and \^e must 
look beyond the desert itself. 

One of the dangers today lies in our failure to recog
nize that most desert systems are not isolated and self-
contained and v/e cannot change their landscapes by irrigation 
without influencing other remote and non-arid environments. 
For example, by drawing water from the Columbia River in the 
Pacific Northv/est to irrigate the deserts of Southern Cali
fornia and Arizona, we may unintentionally degrade or destroy 
present or future ecosystems in British Columbia, Washington, 
Idaho and Oregon, v/hich some day may be needing these waters 
for a full utilization of their own resources. There is even 
talk of drawing water from Alaska] Seemingly, the water is 
going to waste anyway and some may think it could very well 
be used to supply the booming populations of Southern Cali
fornia and to make the deserts of the Sout̂ z.iest bloom. It 
would have seemed fantastic to draw irrigati'on waters fro.i 
such remote sources a few decades ago. We are no./ coming 
into a new era v/hen macrom.anipulations of the environmenv 
are possible on a scale not previously imagined. If c'lre c 

to make rational use of our total national ard i nl ernat onai 
natural resou.rces, we m.ust understand the potential î .-̂ -c. 
of major environmental manipulations on the wnolevoriex.ee 
network of relevant ecosystems likely to be affec.ca, nov. 
merely those of immediat'X concern. 

http://schem.es
http://wnolevoriex.ee
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What I have been saying up to this point is that man 
appears to have evolved in arid and semi-arid ecosystems, 
adapting his societies with varying suceess--and failure-
through tim.e; the increasing desiccation of arid zones over 
the past four millenia has been largely induced, or at least 
magnified, by man; modern technology and burgeoning human 
populations are responsible for an over-all trend of increas
ingly rapid degradation of vegetation and soils in the v/orld's 
arid zones; irrigation, which at best can be applied only to 
a minor part of the arid zones of the earth, may adversely 
affect the hydrology of remote areas from v/hich the v/ater is 
diverted; and finally that v/e have both national and inter
national moral obligations in ooar opportunities for develop
ing all of the v/orld's areas. 

The museum being planned as part of your developing 
interna-tional program in arid and semi-arid land studies 
here at Texas Technological College provides a real oppor
tunity for illustrating these five points. Exhibits are an 
effective way of illustrating visually the history of man's 
environmental relationships, the scientific nature of the eco
logical problems in these regions, and, of course the limita
tions as v/ell as the potentialities of technology in raising 
the productivity and quality of life in arid areas. The mu
seum can serve botli as a trademark and a showcase for the 
arid lands program, it can be used for educational purposes 
for all students and the general public, and it can be uti
lized as a model for students and educators from abroad v/ho 
may wish to develop similar museums in their own countries 
for such educational purposes. 

The Smithsonian Institution is very much interested in 
contributing to the development of museums, both at home 
and abroad, utilizing \/hat limited resources we hcive avail
able through the National Museum. Act of 19 66 and our foreign 
currencies available under Public Law 480. Although our 
financial resources are small, we hope to make significant 
contributions in helping initiate museum programs. Three 
dimensional ecological exhibits on history and probleins in 
arid systems should be especially appealing. 

The challenge of adcipting human societies to arid areas 
involves a new integration betv/een the physical and the life 
sciences on the one hand, and the behavorial sciences on the 
other. This may sound like an all-embracing and impossible 
goal, but it is exactly what President Murray and other edu
cators mean when they talk al)out interdisciplinary or multi-
disciplinary programs. Ecological science alone cannot re
verse man-induced desiccation in semi-arid lands--nor can 
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ecological technology alone solve this problem. This means 
that a university, such as Texas Technological College, must 
evolve strong competence in several areas of knowledge, or 
else join v/ith other universities in a consortium that will 
encompass the relevant fields. It is certainly essential to 
rapid, effective education of new scientists and technologists 
to cope with the problem.s of arid lands. The idea of ex
changes of professors and students should be extended beyond 
universities to include national laboratories, private re
search institutions and government agencies. 

The Smithsonian Institution, as a private, government-
related institution, has an important role to play in de
veloping a nev/ science concerned with systems of human 
societies and their total environment. Through our recently 
established Office of Ecology, v/e are in the process of 
developing a new prograra in ecology at the Smithsonian v/ith 
emphasis on the total human ecosystem.. As we increase our 
capabilities in this field, v/e v/ill endeavor to collaborate 
more and more v/ith universities, for we recognize that the 
task of evolving a foundation science to achieve harmonious 
relationships betv/een man and the ecosystems in v/hich he 
lives is so great that it requires interinstitutional pro
grams . 

Foremost in the development of any international pro
gram, such as that envisioned for arid and semi-arid lands 
studies, is the future of the foreign students v/ho com.e to 
the United States for their education. This includes pro
viding opportunities in their specialties within their ov/n 
country. Unless educational, research and technological 
programs are evolving v/ithin a given country, there is little 
reason to bring stridents fromt that country to the United 
States for specialized education. There is a real need for 
our universities to integrate tiieir efforts v/ith our AID pro
grams in providing opportunities for a country to develop 
its own programs in both science and technology, thereby 
creating challenges for the professional growth of individ
uals educated in American universities. Adapting human so
cieties to arid environments requires broad interinstitu--
tional, intergovernmental cooperative programs. The human 
resources in the field of ecosystem science at our universi
ties are so limited that careful planning is needed to 
utilize them efficiently. Perhaps v/hat we need nov/ more than 
anything is university leadership in developing effective 
systems v/hich will involve soiae hard conmiitrients to meet the 
challenging problems in the \^Jor3c[^B arid ecosystems. 

In conclusion, miay I emphasize that UNESCO has developed 
a strong foundation upon which universities and other 
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institutions can build continuing programs of research and 
education concerned with environmental improvem.ent in the 
arid zones of the v/orld. UNESCO recognizes that the eco
logical problems are basically scientific, rather than tech
nological, and they involve an integration betv/een the 
natural sciences, behavorial sciences and humanities. In 
the process of adapting his societies to arid environments 
man has an opportunity not only to contribute tov/ards his 
own survival, but also to evolve intellectually and cul
turally, utilizing the arid environments to their full po
tential within the scope of a world composed of many types 
of areas. 
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APPENDIX D 

"Resource Development in Texas" 
5 

The Honorable John Connally 

I hope you know v/hat a great personal privilege it is 
for me to be here today, to have an opportunity to partici
pate in this Symposium on Arid and Semi-Arid Lands being 
sponsored by Texas Technological College. It is a privilege 
to be here in the home city of such great leaders of Texas. 
I am grateful for the opportunity to be in the hometov/n of 
Lieutenant Governor Preston Smith v/ho has contributed so 
much to the progress that v/e have made in Texas during the 
time he has been Lieutenant Governor and the time I have 
been privileged to serve as Governor. 

I am also proud to be here in the hometown of my dis
tinguished friend, my personal friend for whom I have such 
great admiration and affection, your distinguished Attorney 
General, Waggoner Carr. 

I am delighted to be here in the hometovv̂ n of a man who 
represents you in the State Senate, Senator Doc Blanchard, 
and the hometown of such a distinguished list of representa
tives as you send to Austin. 

I am particularly pleased that Texas Tech has chosen 
this occasion to bring to your campus such distinguished 
leaders in so many disciplines from throughout the United 
States to be a part of this three-day ceremony for the in
auguration of your new president, who in my judgment, v/ill 
lead this institution to heights of learning, of education 
and finally to glory unprecedented in its long past. 

In 19 66 John Connally v/as Governor of Texas. He had 
left a brilliant career as Secretary of the Navy to run for 
Governor of Texas. John B. Connally v/as born at Floresville, 
Texas, on February 27, 1917. According to "Introducing 
Texas' 37th Governor," Texas Parade, January, 1963, n.p., he 
has distinguished himself as a reputable lawyer and business
man. Having been elected as president of the student body 
his senior year at the University of Texas, he launched a 
successful career in public service. His ranching baclcground 
taught him hov/ to work. He still ov/ns ra.ncjics in Vĥ" Iso.ri 
County, Texas, where he is a frequent visito.r. 
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It is always a privilege to be in the area that is rep
resented by one of the senior mern̂ Ders of the Congress of the 
United States. He is a man I have had the privilege of know
ing and calling my personal friend since 1939. He'̂ is a man 
whose judgment, wisdom, and ability are recognized not only in 
the area he represents but throughout the broad reaches of 
Texas and throughout the United States. I speak of the dis
tinguished chairman of the Appropriations Committee, the 
Honorable George Mahon. 

V7e are talking today about arid and semi-arid lands. 
It is a subject that has suddenly burst forth as one of para
mount importance and in which each of us has a tremendous 
interest and an abiding concern. 

Civilizations have flourished or declined as a result of 
improper utilization and exploitation of v/ater and land re
sources. The long history of the lands in the eastern Medi
terranean demonstrates the decline resulting, from the lack 
of knowledge and the lack of foresight in coming to grips 
v/ith specific and broad problems of water resources in arid 
and semi-arid environment. 

Fifteen hundred years before the birth of Christ there 
existed one of the greatest conservation programs and irri
gation systems ever knov/n in the history of civilized man. 
During the height of the civilization of Ba.bylon, of Nebu
chadnezzar, there existed in Mesopotamia a system of water 
and soil utilization that supplied the valley of the Tigris 
and the Euphrates v/ith foodstuffs sufficient to support 
17,00 0,000. But as time progressed, nomads overran this 
great civilization. They did not understand or appreciate 
the tremendous value of v/eiter and soil conservation. The 
canals v/ere permitted to silt. The land that once supported 
a population of 17,00 0,000 has never since, in 3,50 0 years 
of recorded history of man, been able to sustain a population 
in excess of 3,000,000. 

I think this dramatizes the situation v/e have \\7hen v/e 
talk about arid and semi-arid lands. VJhile v/e are a long 
distance from that area both in term.s of geography and time, 
the problem of wise utilization and development in our arid 
and semi-arid lands is real to us, and is becoming increas
ingly so. 

If arid lands are defined as those having less than 10 
inches of rain annually and semi-arid lands having betv/een 
10 and 20 inches of rain annually, then on a long tii.ie txas.̂ s 
five per cent of Texas can be classified as arid and 60 per 
cent as semi-arid. 

file:////7hen
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One characteristic of the arid and semi-arid climate is 
illustrated by its variation. Texas v/eather is noted for its 
change and for its feast or famine distribution. We are 
noted for our floods and v/e are noted for our droughts. Dur
ing the 19 50-56 drought, 14 per cent of the state v/ould have 
been designated as arid and 64 per cent as semi-arid. At the 
end of the 19 50-56 drought 24 4 of the 254 counties in this 
state were classified as drought disaster areas. Two-thirds 
of Texas is arid and semi- arid on a longtime basis. During 
extended drought periods, three-fourths of the state reflects 
these characteristics. It is appropriate, tlierefore, that 
we address ourselves collectively in a systematic manner to 
the problems of this major segment of the state. 

Obviously, time does not permit a full description of 
the many land and resource problems which face this portion 
of Texas, but in a broad sense they can be classified as be
ing related to the problems of atmosphere, problems of the 
land surface and underwater problems. In subdividing tliese 
categories we have the various disciplines such as agricul
ture, geology, law and many otliers. 

There v/as never a time in the long history of this state 
when there was a greater need for research by our institu
tions of higher learning on problems having direct applica
tion to this particular problem in Texas. I think it is a 
mark of the future of this institution that you have on the 
occasion of the inauguration of your new president undertaken 
and launched the finest program of its kind that I know in 
the study of the arid and semi-arid lands, of which we are 
a part. 

Research relative to specific v/ater resources and related 
land resources is going to yield m.any results. Not the least 
of these is that the solutions developed as a result of basic 
and applied research will be available to the public for di--
rect application to Texas problems; and undergraduates and 
graduates participating in such research v/ill receive valuable 
training in one or more of the several phases of v/ater and 
land resources technology. Today, I assure you, there is a 
critical shortage in Texas of those v/ho are competent and 
qualified to address themselves to this very major problem. 

Our state agencies v/ith responsibilities in the water and 
land resource fields can provide listings of specific prol'le.us 
they feel need investigation relating to this arid and sc-mi-
arid area. 

I would, illustrate the need by pointing out that V.ee.t 
Texas v/ith its many land and v/ater problems has in its major 
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stream systems infestations of salt cedar. Each year, salt 
cedar wastes m.ore than 2,500,000 acre-feet of water, or more 
than 2,000,000,000 gallons per day. 

The High Plains have numierous shallov\̂  depressions re
ferred to as playa lakes. The estimated 36,00 0 playas col
lect approximately 3,000,000 acre-feet of water annually. 
Unfortunately, most of it is lost through evaporation. 

Compound these two things: 2,500,000 acre-feet of v/ater 
lost each year to salt cedar and 3,00 0,000 acre-feet de
posited in tlie play as and ultimately lost through evapora
tion. Combine that with the fact that of the approximiately 
7,000,000 acres of irrigated land in Texas, 5,000,000 acres 
are the most productive lands not only in the state but in 
the entire United States of America. Consider that these 
5,000,000 acres of land require nov̂/ a wit.hdrav\/al from the 
Ogallala Reservoir of approximately 5,000,00 0 acre-feet of 
water per year, v/ith a recharge into tJie Ogallala of only 
300,000 acre-feet of water per year. When you consider all 
this, then the real problem we have in this area of Texas 
comes into focus. 

It is not a matter for the High Plains alone. It is a 
matter for all of Texas because the produce that you grow 
here, the agricultural commodities that come from tliese High 
Plains, have very meaningful significance to every part of 
this state and every facet of our economic life. 

These are some of the reasons why the Water Development 
Board has proposed in its budget request for the forthcoming 
biennium funds to actively participate with local and federal 
agencies in cooperative investigations of the salt water and 
the playa lake losses of water. 

In August, 1964, I requested the then Texas VJater Com.-
mission to accelerate its state planning v/ork and develop a 
statewide v/ater plan. Subsequently, in the spring of 1965, 
the Legislature realigned tlie functions of the Texas VJater 
Commission by having the investigation, planning and de
velopment transferred and combined with the financing func
tions of the Texas Water Development Board. 

You can thank your ov/n Lieutenant Governor Preston Smith 
and Speaker of the House Ben Barnes for their magnificent 
leadership in getting at least this much of a gxcat study 
underv/ay. 

Early in the planning v/ork that v/ent into a m.jijor re
organization and emphasis on v/ater study in Texas, vie sought 
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and received the cooperation of Texas Tech, -the University 
of Texas and Texas A&M University to assist the state in 
this planning endeavor. And may I say I think this is one 
area that has been too long neglected and that these insti
tutions in the future must play a much more vital role in 
pure and applied research to contribute to this statev/ide 
water plan and to the ultimate economic advantage of the 
High Plains and all of Texas. 

Texas Tech provided five reports on subjects pertaining 
to West Texas and in addition made a\/aliable the services of 
Dr. Herbert Gr\±>b to participate with the Board staff in the 
investigation of the economics of v/ater-oriented recreation. 

Such contributions as these depict a continuation of the 
excellent working relationship of our institutions of higher 
learning v/ith our state agencies in attacking through basic 
and applied research the many problems of our state. 

Yet we have seen only the beginning. As a result of the 
work during the sessions of the Legislature in 19 63 and 19 65, 
I think the members of the Legislature, the Lieutenant Gov
ernor, the Speaker and I tried to make it abundantly clear 
that for now and for the future we v/ere conmiitting ourselves 
and, in turn, committing the state to try to do something in 
a very meaningful way about the v/ater and soil problems of 
Texas. 

Nothing is more critical. But v/e recognize full v/ell 
that our efforts alone are not going to provide the ultimate 
answers. We recognize that your state government must co
operate with your local government, with your High Plains 
District and other districts in this area, v/ith every federal 
agency and v/ith every university to use every bit of tech
nology available. 

I have had the privilege of talking with Dr. Edward 
Teller about some of the hopes that we might have for tlie de-
salinization of ocean water. Beyond any question, within 
the decade we can look forward to very, very meaningful 
progress in this field, particularly in desalinization of 
ocean waters to a point where v/e can economically meet the 
municipal, industrial and agricultural needs of coastal 
cities. 

It is also apparent that we are going to need greater 
study of geologic formations and tlie moveiient of undcnground 
water to reach -the same point v/ith respect to underground 
salt waters. Salt waters in wells in tx̂ is part of Texas are 
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approximately three times as saline as ocean waters. It may 
require a different technique, a different type of research 
and perhaps even more time to look for the development of 
underground salt waters than to desalinize ocean waters. 

But it this v/hich gives us hope that during a decade or 
perhaps no longer than a generation we can look forward to 
tremendous new technology to help meet many of our problems. 
But we can look forv/ard to it only if we have the courage 
today -to face up to the fact that we do have a problem of 
monumental proportions. In order to solve it, we are going 
to have to commit financial resources in a magnitude un
heard of before in Texas. 

I think tills is a decision that has already been made so 
far as your leaders of government are concerned, and we only 
hope that v/e can articulate and translate the need in such 
termis that the people of Texas will understand it. 

V7e know full well that on November 8 there is going to 
be one constitutional amendmicnt that is of paramount im
portance to you. That is Amendment No. 11 which increases 
the bonding authority of the Texas Water Development Board 
from $200,000,000 to $400,000,000. 

This one step alone is extremely critical to us in the 
continued progress that we are making in trying to face up 
to the water shortages, the water problems and the soil 
utilization in Texas. 

I can do no more than again pay my respects and my 
thanks to your distinguished Lieutenant Governor, to the 
Speaker of the House, to your ov/n senators and to your rep
resentatives. These men have shown foresight, vision and 
courage in appropriating funds in unprecedented amounts, 
and in undertaking a program of tremendous scope and impact. 

I recognize full v/ell that the Texas V7ater Plan on which 
hearings have been held throughout this state leaves many of 
you in this area somev.7hat cold. It has been m.et v/ith some
thing less than ardent enthusiasm, and that is understandable 
because in that Water Plan there were no concrete solutions 
to your problems. 

I wish I could say here today as a part of this great 
symposium on arid and semi-arid lands that I have the â iswers 
to the problems. We pose the laagnitude of problem in relating 
to you the withdrawals from your underground reservoirs. 

r"- ;?--'Tr'̂ ,-
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We should leave no door closed in our research and in 
our investigation. We should utilize every resource available 
to us, whether it is bringing water from the Columbia, from 
the Colorado, from the Missouri, from the Mississippi or 
whether^ it is trying to transport water v/ithin our ov/n state, 
or whether it is doing additional research in the desaliniza
tion of ocean waters, v/hether it is trying to eradicate salt 
cedar and save that 2,500,000 acre-feet, or v/hether it is to 
help in the use of water collected in the playas. 

All of these things miust be a part of our future activi
ties if we hope to make any meaningful progress, and if v/e 
hope to arrive at a point where v/e can v/ith some degree of 
security say that v/e can face the future of this part of Texas 
and all of Texas v/ith an assurance that there is going to be 
water and there is going to be soil utilization to the ulti
mate and maxim.um benefit of all the people of this state. 

If we fail to do this--if we fail to use every resource 
available, if v/e fail to impress upon everyone who has a 
hand in the planning, if v/e fail to utilize this great educa
tional institution or fail to provide it with the necessary 
funds for basic research, if we fail to utilize other institu
tions in Texas, and to impress upon the members of the Legis
lature or upon this Governor or any future governor or upon 
our representatives in Congress, that we are interested and 
we are totally committed to trying to resolve this problem--
then we have defaulted in one of the great obligations and 
responsibilities v/e have as free people. 

This problera is of paramiount importance to us. I am 
grateful that you have permitted me to come here today to 
talk about it in this great symposiura. I look forv/ard with 
great hope to the inauguration of Dr. Murray because I knov/ 
he is going to bring a depth and a breadth of experience, 
vitality, daring and courage to the direction of this insti
tution that v/ill benefit all of the people of Texas. 

It is to such educational institutions as this that we 
are going to have to look for guidance because neither I 
nor any other political figure at the local, state or national 
level can have or hope to have the knowledge and insight for 
the solution of these problems. 

The only hope v/e can offer is that v/e have the courage 
to supply the funds for men v/ho do have the capacity to pro
vide the answers. No area of concern is greater in i.iy mind 
than v/ith respect to v/ater and soil conservation. The ymart 
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of this problem uppermost in my mind is the problem of the 
High Plains. I say to you as I have said to the peoijle 
of this state, I am totally concmitted to try to provide 
v/hatever resources are needed and can be m.ade available to 
these institutions in order to try to provide an ansv/er. 
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APPENDIX E 

"Education: The Human Side of 
Economic Development" 

Honorable John V7. Gardner 

The modern approach is to turn every problem into a 
technical problem. And I have spent a considerable share of 
my life trying to persuade people that most technical prob
lems have a human aspect. 

The problems of arid and semi-arid lands are part tech
nical and part human. And the tv/o partS"-what to do about 
the land and what to do about the people v/ho live on and 
work the land--are inseparable. 

If you pursue the problem in a variety of cultural set
tings around the world, that fact will be brought home to 
you in many dramatic ways. 

In any particular area, soil, v/ater, weather, plant life, 
animal life and humans form a total bio-system. We have 
well-established ways of intervening in the non-human parts 
of that systen. There are also means of intervening in the 
human part of the system, and the principal means is edu
cation. 

That is what I want to talk about today. 

I want particularly to talk about the kinds of problems 
one is likely to encounter v/orking in one or another of the 
developing nations. 

There v/as a time~-and very recently--when an agricul
tural expert going to work in one of the developing nations 

In 1966 Dr. Gardner v/as Secretary of Health, Education, 
and V7elfare. Who's V7ho—19 6 6 (New York: St. Martin's Press, 
1966), p. 1121, says Dr. Gardner v/as born Ootober 8, 1912. 
He received a Ph.D. from University of California in 1938. 
In 19 66 he had been president of the Carnegie Corporation of 
New York since 19 55. Dr. Gardner is distinguished in n:any 
fields, having served in many special capacities of leader
ship. 
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might imagine that he had to deal only v/ith soil, crops, ir
rigation and other agricultural problems. No one makes that 
mistake any more. The relevance of education is now widely 
recognized. 

When someone goes overseas to accomplish a soecific job 
of economic development, one of the first things he dis
covers is that the people need to acquire various skills. 
They need to be taught how -to operate and maintain agricul
tural equipment; or hov/ to operate a m.odern cannery; or how 
to make proper use of pesticides and fertilizer; or any num
ber of otlier skills. 

Thus the American going overseas on economic develop
ment tasks is faced day in and day out with one of the basic 
facts of modern life: that today's complex society runs on 
skills. 

But he soon discovers an even more important truth--
that you cannot develop a modern technician without a base 
of literacy. To bring people into the modern v/orld is to 
bring them into a world of conmiunication. 

It is easy for the i\merican bent on accomplishing some 
technical task to believe or to assume that the technical 
skills can be taught first and the basic literacy postponed--
or better yet fobbed off on someone else. He says, "That's 
not my job~~I'm a technical man-"it's a job for the edu
cators . " 

We need not argue v/hose job it is. But it is job number 
one. Basic literacy is the ticket of admission to the m.odern 
world. It is folly to suppose that one can build modern tech
nology v/ithout modern men. Modern men are literate. Their 
literacy affects the whole nature of their performance. It 
reaches into everything they do and affects their lives at 
every point. 

But the concern for basic literacy leads along a r>atli 
that ends in a modern educational system.. I have talked to 
hundreds of technical assistance experts. I have visited 
many, m.any countries. I have observed this kind of problemi 
in every possible context. The story is al\/ays the same. To 
build basic literacy on a solid foundation you need good ele
mentary schools. That means you need good teactiers . And 
that means good secondary schools and universities. In the 
end, you need a fully developed educational systehi. There 
really is no such thing as a fragment of a good educatioxial 
system. A healthy system is fully developed from, the early 
grades through graduate school. 
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This is a lesson that was learned the hard way by edu
cators .in our ov/n country. At many points in the history 
of American education, our schools and our universities have 
each gone their separate ways imagining that they did not 
need each other, only to discover in the long run that they 
needed each other very mcuch. 

_ But in building toward an eventually well-rounded edu
cational system, where do you start? That is probably the 
most widely debated question concerning education in these 
developing lands. 

The proponents of one point of view say "Start by giving 
every child four years of primary school. In that v/ay you 
create the broadest possible base and do not deny anyone the 
benefit of some education." 

Proponents of another point of viev/ say "Nonsense. You 
must start with the university and v/orl: dov/n. First of all 
you need teachers, and if you spend all your money on univer
sal primary school education, there will be no resources for 
anything else. And if you spend all your money on the first 
four grades, what are you going to do v/ith the students after 
they have completed those grades? You will have created a 
hunger for education and won't be able to satisfy it." 

Fortunately, v/e do not have to solve the problem in any 
abs-tract sense. We are alv/ays coping with the problem in 
some specific nation. And we are able to assess its existing 
state of development, the state of its trained manpower re
sources, its economic patterns, and so on. And we can esti
mate where funds should best be placed to advance the exist
ing system. 

But in tliinking about these matters it is essential to 
see the m.ultiple functions of education in these developing 
lands-~or in our ov/n land, although our ov/n system is so 
relatively highly developed that the functions are not as 
clear. 

We have mentioned only tv/o functions so far"-the achieve
ment of basic literacy and the implanting of useful skills. 

Another function of education is to insu.re that the com
munity has certain shared values. It is these shared values 
that make a society something more than just a lot of people. 
In the nineteenth century v>/hen the European immigration to 
this country v/as at flood tide, it v/as the public .schools 
that turned the second generaticni into Americans. It vuis 
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neither American society nor American cities that were the 
true melting pot. It was the American school. 

In this Nation we have a very strcng base of shared 
values though it does not always seem so v/hen you read the 
front page of the paper. But v/e actually have a very strong 
basic consensus as to hov/ our society operates and gets its 
day-to-day business done. Having this base v/e can afford to 
forget (and do forget) that the creation of such shared 
values is an important function of a society's educational 
system. 

But the developing nation usually cannot af.ford to for
get it. In many of these relatively nev/ political entities, 
tribal, local, provincial or clan loyalties take -the place 
of any larger allegiance and in the long run must be replaced 
with more comprehensive loyalties before any significant pol
icy can be established. 

Still another function of education is to provide a path 
of upward mobility for energetic, able and highly motivated 
young people. In those developing nations where the first 
wave of social change has sv/ept over communities, a great 
many young people have been released from the constraints of 
the traditional culture~~and the abler, more restless, more 
ambitious young people. Without that outlet, the energies 
their new freedomi. The cominunity with a v/ell-developed edu
cational system has, in effect, the means of placing a ladder 
at the feet of every restless youngster. Education is the 
most effective device v/e know anything about to provide a 
constructive outlet for the gnergies of vigorous and ambi
tious young people. Witliout that outlet, the energies may 
find release in destructive ways. 

Finally, education must be counted upon to implant cer--
tain attitudes and values that are absolutely essential to 
an effectively functioning modern society. It would take me 
far afield to describe these in any detail, but I shall give 
you an example. 

Americans who have gone out to provide technical as
sistance around the world report that in many areas their 
greatest obstacle is neither ignorance nor poverty nor hos
tility but a kind of passivity and fatalism. As one agricul
tural expert in Venezuela put it to me, "The man in tlie 
fields here just can't really believe that any effort put out 
by him or any intelligence applied by him is going to cliange 
anything. He has seen changes, all right. Power changes 
hands in the capital. Money changes pockets from one VJ^tron 



191 

to another. But nothing ever changes for him. He isn't 
even disappointed because he never expected any tiling else. 
The ancient v/oes aren't curable. What will be, will be." 

That fatalism is a complete and all-sm.othering obstacle 
to pu.rposeful effort and therefore to learning and tlierefore 
to any significant self-improveraent. 

Education must, among other things, dissolve that atti
tude. It must make the individual capable of setting goals, 
capable of being disappointed, capable of believing that 
evils can be corrected, capable of expecting that effort can 
at least occasionally pay off. 

If you are dealing with confident m.emebers of a middle 
class v/ho have never been discriminated against or made 
to feel inadequate, you v/ill not face this problem. But in 
many parts of the v/orld, in m.any of the developing nations 
in which technical assistance experts work, they will seldom 
encounter such people. They will encounter individuals who 
have been subjugated by their ov/n upper classes. In fact, 
almost all work in agricultural development must go on with 
such individuals "-with formerly colonial peoples v/ho have 
been looked down upon. 

We are nov/ beginning to understand that v\/hen we are 
trying to teach people v/ho have for many years been subor
dinated or excluded or discriminated against' or in other 
ways made to doulot their ov/n value, v/e m.ust first of all 
repair the damage to their own sense of v/orth. This is true 
whetlier v/e are dealing v/ith former colonials in Africa or 
field workers in Venezuela or Navahos in our ov/n Soutliwest 
or Negroes in Alabama. 

Learning occurs when people have some measure of con
fidence and hope. 

The American bringing technical assistance can do soixe-
thing to help create that confidence, if he has some kno\/l-
edge of and respect for the culture in v/hich he is v/orking. 

It may seem paradoxical, but if you have some respect 
for people as they are, you can be m.ore effective in helping 
them to become better than they are. 

The technician who can comLmunicate his regard for a 
people and their culture is more likely to be successful in 
communicating his skills. And to do that he must know f.ome-
thing about the culture. 
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Now the kind of expert we are talking about is not com
monly found today, although we have many technical experts 
around the world. 

Every, year our colleges a.nd universities turn out thou
sands of engineers, agriculturists, economists and so on-
high ly trained, highly capable professionals--and m.any of 
them find their v/ay overseas. But few have m.ore than a 
superficial knowledge of the world beyond our shores. And 
lacking that knowledge, they are considerably handicapped 
m their v/ork. 

The chronic shortage of people trained to work abroad 
has long been a source of concern both to government and 
the universities. From the very beginning, government has 
leaned heavily on the universities for both the staffing and 
the management of much of our technical assistance. In fact, 
almost all aspects of international education and cultural 
activities have really been staffed and managed and planned 
and run by the universities. 

I do not have to tell you that the universities, in turn, 
have been hard pressed to provide this expertness. For some 
it has been a beg, borrow, and steal proposition in v/hich 
they have had to staff themselves up hastily for government 
contracts, and in the end some of the universities have been 
the losers. For others these experiences, on campus and 
abroad, have been enriching. 

But the lesson we have all learned from these years of 
experience is that any institution getting into this work--
any institution at all concerned v/ith the rest of the v/orld 
and hov/ one works v/ith it, and hov/ one lends America's 
skills and know-hov-/ to make a better v/orld--mu5t think in 
terms of long-range goals. The institution must examine its 
own resources, its motives for participation, and m.ake the 
necessary institutional commitments that v/ill permit it to 
do the long-term job. 

Considering the need to get belov/ the surface of a given 
culture, an institution ought really to choose one or m̂ ore 
parts of the world to specialize in so that it develops some 
expertness in deptli. This means more than a scattering of 
professors abroad, each in a different part of the \/orld. It 
means more than a temporary gathering of strength for one o.r 
tv/o contracts or crash programs. It calls for an extensive 
long-term comiaitment on the part of the university to put its 
interests and its resources tov/ard the develô 'iiicnt of certaiii 
aspects of its ov/n curriculum, library, and the li};e. 
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In short, the universities are challenged to provide 
their own students with the kind of education that will en
able them to meet their responsibilities as leaders, teachers, 
citizens and experts in a rapidly changing v/orld. In do do
ing, they v/ill be helping to meet our larger national commit
ment to make real the hopes for peace and prosperity among 
all the peoples of this trouloled earth. 

In closing, let me say that this institution is no 
stranger to these objectives, no stranger to these values. 
Your concern for the v/orld v/e live in is in full evidence 
here, both in your Peace Corps training project and in this 
international Symposium. 

I can think of no finer way for a university to welcome 
a new president than to offer in his honor the renev̂ /ed com
mitment of its scholars to tlie search for solutions to prob
lems -that are shared by all mankind. 

Let me again add my warm congratulations to President
elect Grover Murray on this occasion, and extend to him and 
the entire university my very best wishes. 
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APPENDIX F 

"Geologic Science and the Future of iMan" 

William T. Pecora 

I am very happy that a good friend and a distinguished 
geologist, Grover Murray, will lead you as President. He is 
m very good company among the distinguished university 
presidents of this State and also in the good company of 
several other distinguished geologists who have served as 
university presidents. Professor Orlo Childs in this audi
ence is the President of the Colorado School of Mines, and 
Professor Carey Crenels, also in this audience, became a 
president at Beloit College and is now the Chancellor at 
Rice. Among others, you may remember C. R. Van Hise, Edward 
Orton, T. C. Chamberlin, Isaiah Bov\/man, Laurence Gould, David 
Delo, Ben Parker, Francis Thomson, J. W. Vanderwilt, Robert 
Van Pelt and J. H. Zumberge. May I hope that this is really 
the development of a trend to make geologists sacrifice their 
isolation in research in order to get in and help run things. 

In any event, I v/ish to seize upon this opportunity to 
develop a thesis that I have nurtured for many years. It is 
not new to the geologists in this audience, so I would like 
to present it to the other members of this com.pany. Stated 
briefly, it is my belief that geologic science is now the 
critical science that v/ill ensure the sustained progress of 
our civilization. 

During the past 10,000 years there has been a progressive 
flourishing of sciences during man's development. First agri
culture, because man's interest was primarily food; mathe
matics and physics led to engineering and philosophy, chemis
try led to metallurgy and medicine, and all of them have 
contributed to make geology a formal science. We are in the 
early stages of this formal science. But it is geoscience 
that will provide for the resources and energy required to 
keep our civilization viable in future years. That is my 
thesis, and I would like to develop it for you. 

7 
A noted geologist, Dr. Pecora, m 19 6 6 v/as serv^mg as 

Director, United States Geological Survey. He is lis Led in 
Who's V7ho in America, p. 1650, as having been born on Iĥ v-
ruary 1, 1913 at Bellville, New York. In 1933 lie received 
a B.S. fromi Princeton and a Ph.D. fro a Harvard in 19''0. 
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The first point I v/ould make in this development is that 
m the long view of the earth's history, man is very small. 
Of all people, geologists have perhaps the greatest perspec
tive of history. Our view is necessarily the long one that 
goes back beyond the time when man first appeared on this 
earth about 2,000,000 years ago, byond tliê  time when flower
ing plants first appeared about 100,000,000 years ago, be
yond the time when dinosaurs roamed the continents 200,000,000 
years ago, beyond the tim.e when the first amphibians crawled 
out of the ocean 300,000,000 years ago, when the first fishes 
appeared 400,000,000 years ago, or v/hen the first spiny crea
tures crawled on the bottom of the oceans 500,000,000 years 
ago. It goes back even beyond the first appearance of life 
more than 1,000,000,000 years ago. In our laboratory a few 
years ago v/e measured the radioactive age of granite from 
Minnesota that proved to be more than 3,000,000,000 years old. 
Meteorites have fallen whose ages have been measured at more 
than 4,0 00,000,000 years. And our planet we think has been 
revolving around the sun for more than 5,000,000,000 years. 
The astronomers tell us that our sun is but one of billions 
in our galaxy, the Milky V7ay, and the Milky Way is but one 
of many galaxies, each populated by billions of suns. Who 
knows how many planets like ours exist in the universe? In 
any event, our long view of history tells us that man is in
significant. And yet we are the first creatures to recognize 
this, to learn about the past and to woriry about the future. 

For any life species to persist on this planet, a suc
cessful adjustment must be made betv/een population and col
lective arrangements; in other words, critical mass and 
critical distribution are both required to prevent extinc
tion. Many species of life have succeeded in making this 
adjustment. I have a tree in my backyard that as a species 
has persisted on this earth for more than 60,000,00 0 years, 
and another one that has flourished for more than 300,000,000 
years. But many species have not succeeded. Man himself 
almost did not make it. For a million years it was touch and 
go; but we did make it and here we are. 

In contrast, hov/ever, to the long viev/, in the short 
view of history man casts a big shadov/. In the evolution of 
life on this planet, he is nature's highest achievement. 
Biologists tell us that the significant process in the devel
opment of life during the past billion years has been the 
heightening of consciousness. It has been a strange, but yet 
a constant process. We know it as the development of a ner
vous system or the developm.ent of the senses. In man the 
development has been strangest of all. The spectacular de
velopment of one lobe of his brain, the epithelium, has ixide 
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him the most rational and self-conscious of creatures, and 
hence nature's foremost creature on earth. V7ith respect to 
other creatures, he certainly stands first. 

Man has succeeded because he possesses three faculties 
to the highest degree. These I call the three C's: first, 
the ability to communicate, hence language; then the ability 
to calculate, hence the concept of time; and tliird the abil
ity to construct, hence tlie concept of form. Utilizing these 
three basic talents, man has grov/n fromi the lonely existence 
of a primitive food gatherer to a developer of major civili
zations. A few thousand years ago, man founded separate 
civilizations in different parts of the v/orld, completely 
isolated one from the other, and yet each followed a similar 
pattern. Today, different cultures are linked so that true 
isolation no longer exists. This has been man's primal 
pattern--to build together in spite of some inherent and mys
tifying tendency to destroy. 

So much for the past. What of the long view toward tlie 
future? I know of no reason why this earth should stop re
volving around our sun for another 5,000,000,000 years, and 
I have the greatest confidence that man can continue to exist 
for at least anotlier million years. Having exceeded his 
critical mass in population and his critical distribution in 
all geographic zones on earth, he can now protect himself, 
build for himself, provide for himself as no other creature 
heretofore. To many, this indicates special creation. 
Geologic history shov/s us only that the evolution of life on 
earth has been in the form of a spiral grov-/th in v/hich each 
cycle represents a higher stage. From this concept of history 
we can project from the past through the present into the 
future. 

Human civilization, as life in any form, requires tv/o 
basic ingredients to remain viable—raw resources and energy. 
One without the other is not enough, one alone will not 
sustain life. They are, therefore, the coupling parameters 
by which all civilization can be measured. Our modern cul
ture has its roots in ancient Babylon and Greece, brought 
together in the third century B.C. by the aml̂ itions of 
Alexander the Great. During the successive mtovements of the 
center of gravity of civilization from Greece to Rome, to 
Byzantium, to western Europe, and now to America, the bundle 
of politics, literature, art, philosophy and ethics was never 
lost. But the very evolution of civilization was brouglit 
about by the spectacular growtli of science and technology 
which provided the resources and energy needed to lift man 
from his primitive state to his modern existence. The vxiter 
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and food, for example, needed in massive quantities, ancient 
rulers provided by government support of engineering v/orks, 
but the energy was largely provided by slaves. Even in 
ancient Atiiens, the first seat of a free society, half were 
enslaved. During the centuries, especially the last tv/o, 
man's ingenuity has brought about great strides in separating 
man from manpower. But if, as others predict, the world's 
population v/ill double in 40 years to 6,000,000,000, civiliza
tion as v/e know it nov/ is imiperiled unless the other half of 
the energy-resources coupling is reinforced. V7e have no need 
perhaps to worry about the next decade or tv/o. But we must 
ask the question, upon whom does the responsibility fall for 
the welfare of future generations? I submit that in provid
ing massive sources of energy, man has also provided the key 
to the greater resources he continually needs. The door has 
opened wide to invite inquiry and search into the crust of 
the earth for those rav/ materials needed to maintain and 
sustain a burgeoning population. 

The complications of our modern v/orld and the problems 
of living in this technological age have tended to obscure 
the simple fact that the crust of the earth has been the im
mediate or the ultimate source of all man's material needs. 
Shelter, water supplies, fuel, metals, soils--all have their 
source in the crust beneath our very feet. And the study of 
this crust is the special province of the geologist. 

As a formal science, geology is less tlian 20 0 years old. 
One may therefore ask the question whether it has in fact 
made any substantial contribution to the development of our 
present civilization. From the material point of view, the 
v/orld progressed reasonably well without it for many centuries. 
It did not require formal science to discover that a house 
built on rock is more durable than one built on sand. The 
buildings, bridges, and aqueducts of the ancient world were 
built without the benefit of card-carrying geologists. Gold, 
copper, iron and tin were known and used before the begin
ning of the Christian era, and coal has been mined for cen
turies. Wells were dug for water and even the general 
principles of irrigation in arid and semi-arid lands were 
practiced with consumm.ate skill. Throughout these centuries, 
however, the need for a formal science of geology mcreasea. 
There is little doubt that the scientific m.ethod employed by 
other scientists and scholars led to the development of a 
formal science. There is even record in the Booh_qf_Joshua 
of a geological survey of sorts, and perhaps the fir.sl, wncre 
it is written "Ye shall describe the land and bring the de
scription hither to me." 
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Just about the very same task was given to Lewis and 
Clarlc by Thomas Jefferson, another geologist and college 
president, in 180 3 v/hen our face turned fromi v/estern Europe 
to the western regions of our ov/n continent. In 18 79, 
Clarence King, the first Director of the U.S. Geological 
Survey, was similarly instructed to classify the public lands 
and to examine the geological structure, mineral resources, 
and products of the national domain. In the eight or nine 
decades since, the Geological Survey has striven to describe 
the land. Its book publications take up 24 5 feet of library 
shelves. The number of separate maps describing the surface 
of -the land, hydrology or geology is about 35,00 0. More 
than 10,000 papers have been published in scientific and 
technical journals identifying and discussing problemiS en
countered in describing the land—all of this and yet only 
one-fifth of our country has been adequately studied in 
•this way. 

In earlier years the search for mineral resources was 
practically confined to the surface of the ground. Without 
guiding principles to lead him, the searcher depended on trial 
and error, or luck. With the development of a formal science, 
however, there has been a great increase in mineral wealth, 
because hidden resources that could not otherwise have been 
found have been uncovered. Ten major mineral discoveries in 
the United States in the past few years total more than 
$100,000,000,000, Each v/as found by sophisticated research 
and technology. With the same sophistication we can discover 
the water resources v/e need to make possible communities and 
industry v/here none could exist before, and provide the data 
on the land and the rocks beneath without v/hich many of our 
greatest engineering enterprises could not materialize. 

Let us take a quick look at this university and the com
munities around it within our horizon. They and many others 
like them are nestled in a belt of arid emd semi-arid land 
that stretches from. Mexico to Alaska. And yet in spite of 
the sparse vegetation cover and the scarcity of surface water, 
this belt of land maintains clusters of permanent population 
centers. All this is possible because we have reached down
ward into the third dimension to capture the underground 
sources of wealth that provide for survival and econoi.iic ex
change. Similar lands throughout tlie globe offer such hope. 

At this stage in history, tremendous sources of energy 
are available to us. The midget steam engines th.at preceded 
the Industrial Revolution have grov/n into the giajit power 
generators of today: and over the next several dec<-des there 
is no limitation in sight for crusLal imiterials thadi Ccxa bc 
transformed into energy. 
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What of the other of our coupling parameters—what of 
our raw resources? Here, the future is not so clear. In 
the past 50 years man has consum.ed more mineral resources 
than in all his previous history, and supplies of many are 
now critical. This is the point in time at which the geo
logic science becomes truly necessary—v/hen man truly needs 
it. I believe tliat with its aid future prospects for new 
rav/ materials can be regarded as optimistically as the 
prospects for energy. 

There are vast areas—both on land and under sea—that 
have not yet been explored. Even in areas which have been 
explored there is v/ealth below the surface which lies v/ait-
ing to be discovered and exploited by use of more refined 
techniques and instruments and through a greater understand
ing of the geologic factors controlling their occurrence. 
For example, just recently Secretary Udall announced the 
initiation of Program EROS (Earth's Resources Observation 
Satellite). By use of remote sensors at different eleva
tions above the ground via aircraft and manned or unmanned 
satellites, new data miay be obtained which, hopefully, 
geologists can interpret in terms of properties of the 
earth's crust and thus discover additional resources. Witli 
the continued support of our sister sciences of physics, 
chemistry and biology and witli the aid of engineering, geol
ogists can now hope to decipher the three-dimensional jigsav̂  
puzzle which is the crust of the earth, to understand tlie 
very processes deep v/ithin the earth by which m.inerals and 
rocks have formed and which have shaped and reshaped the 
crust during tlie past 5,000,000,000 years, and thus to gain 
a thorough understanding of this world beneath our feet. 

During the past two decades the separate disciplines of 
science and technology in the universities, in industry, and 
in government have been drav/n m.ore closely together in a 
community effort to identify and tackle the problem.s of 
civilization. This increased rapport offers many opportuni
ties and certainly nev/ approaches. For the solution of m.any 
problems v/e must study the earth, if not as a whole, then 
certainly in large segments or regions. Governments must 
continue to play a role, for the scale of such projects lies 
beyond the scope of the individual investigator or even the 
individual institution or corporation. V/here the commori 
good of many is concerned, and the welfare of those who 
come after us, our federal government cannot neglect an 
increasing role; for government is, by any analysis, the 
instrument of all the people. 

In this address I have consciously ci.pliasized the m.-te-
rial aspect of our civilization. Whelhier we de- lore it or 
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not, this is v/hat v/e have and this is what we do not want to 
lose. I could just as easily have discoursed on the cultural 
aspects of a scholarly science--on terrestrial dynamics of 
mountain building, volcanism, earthquakes or crustal migra
tion, on recent contributions to our knov/ledge of paleomag-
netism/ paleolimnology or paleoglasciation, or on new con
cepts of phase changes in silicate mineral structure or a 
dozen other, to me, exciting problems in the area of geo
science. But I would like to believe that the two postures 
are not unrelated--that pure science always has led and will 
continue to lead to material benefits for our society. His
tory has well dem.onstrated that in times of material plenty 
the bundle of politics, literature, art, philosophy and 
ethics, so necessary to the human spirit, likewise flourishes 
This is not said in a spirit of arrogance. I hope that the 
non-scientists among you understand that arrogance is a dis
appearing sin among scientists. We in the geologic science 
are simply overwhelmed by the vast task confronting us. We 
know so little, about the earth and we need to know so much 
more. We shall continue to learn by the scientific method 
and continue to apply our knowledge along tlie way for the 
benefit of mankind. This is, after all, the obligation of 
all learned professions. This is the task to which the U.S. 
Geological Survey is committed. 
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APPENDIX G 

"Man and Climate" 
o 

Luna B. Leopold 

The climate of which I am about to speak is not the 
synoptic alternation of storm clouds and sunny skies. Ratlier 
I speak of the atmosphere, or climate of opinion and under
standing, within which human actions take place and which 
influences those actions. This atm.osphere may be thought of 
as the micro-environment of viev\/point. 

Our actions in the field of water developm.ent and man-
ageraentare characteristically biased by the local climate 
of opinion. This climate of opinion is changing, but our ap
proaches to water planning, development and m.anagement are 
remaining quite static. The need for adjustment of the plan
ning and engineering approaches to new needs and new view
points in itself a major problem in the v/ater field. 

Water crisis is a way of expressing the fact that there 
is insufficient v/ater available at the place it is needed. 
It is well recognized, hov/ever, that water problems of the 
country are not all related to a crisis caused by local short
age. In view of this, other classifications of the problem 
have been developed, one of the most explanatory of v/hich de
lineates tlie follov/ing types of water problems. Major prob
lems can be classified as those due to unequal distribution 
of water availability, those due to shortage of local supply, 
those due to chemical and sedimentary content of water, those 
due to pollution, those due to floods and flood damage, and, 
finally, those due to the inherent variability of v/ater in 
time. 

This sixfold classification may at first glance appear 

Dr. Leopold is the Senior Research Hydrologist of the 
United States Geological Survey. The University Daily, 
November 1, 1966, p. 3, says he is a "recognized autnority 
on rivers and their relationship to man." He is the author 
of a book concerning flood control and is a leader in tiie_ 
field of hydrolic engineering v:hich is his chosen profes;^ion. 
Dr. Leopold was born in Albuquerque, New iiexico, on Oclm 
ber 8, 1915. He received a B.S. from the Univcrr.ity of 
Wisconsin in 1936 and a Ph.D. from Harvard in 19 50. 
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of tL^f^^^fi^° physical features alone, but actually each 
h L hf^? problems, which apparently are physically derived, 
h^bit^ "̂  ̂ " ^r^^ ''''^^^ have their origin in attitudes, ' 
Should ?oain^^l°°^''- 'î '̂  example, a definition of pollution 
should logically depend on the relation between actual water 
quality and that which is desired for a particular use. When 
a stream is considered to be polluted, a jr.dgment is being 
rendered, however hidd.en, that for some particular use the 
water is unsuitable. As another example, the occurrence of 
floods IS obviously a water problem, but flooding is a natural 
characteristic of rivers. Flood dam.age, then, is caused be
cause man gets in the way of the river at the time it needs 
to use the flood plain for the passage of an exceptional flow. 

Considering, then, that any useful classification of 
water problems inherently involves the climate or the atmo
sphere v/i-thin which v/e view v/ater in the environment, it is 
not illogical to add a seventh to the list of major water 
problems of the world. I here call it the social problem 
of water, meaning the relationship of society to its water 
resource expressed through attitudes, procedures for eco
nomic evoluation, legislation, standards and custom. There 
is reason to believe that these, in their interaction, may 
be more important than any other v/ater problem that we face. 

There is increasing recognition that the water resource 
mus-t be viewed in its totality. Even our view of this to
tality is gradually expanding. There v/as a time, and it was 
impressed deeply in the laws of the land, v̂ 7hen it v/as 
thought that surface v/ater was in its very nature different 
from ground water. Nov/ it is quite well understood, as it 
was always am.ong hydrologists, that surface water and ground 
water are merely names for the same thing, differing only in 
temporary location. Ground and surface v/ater are integrally 
connected and must be viewed in terms of the hydrologic en
vironment of the locality in v/hich they occur. 

Also, the hydrologic environiaent was once considered to 
be important only in terras of a particular rivcD: or sub-basin. 
More recently it has been viev/ed as the v/hole drainage from 
headwaters to the ocean. But even this v/as found to be a 
limited view for some purposes, and basin consideration gave 
way to regional aspects, including miore than one m.ajor river 
drainage. Still more recently, organization of the Inter
national Hydrological Decade is recognition that there is 
even a larger environment in v/hich the v/hole v/ater Cĵ 'cle of 
the earth operates, and for some practical purposes it is 
desirable to recognize tlie hydrologic process on the wliole 
planet. From such a view, the v/ater resources of thĉ  rer-.p.c--
tive continents are placed in perspective. 
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Concurrent with these changes, the environment for water 
came to mean the total ecological environment in microcosm. 
We now speak of the interrelation in a small basin between 
physical, biological and social aspects of water, including 
water quality and its relation to esthetics and amenities in 
that microcosm. 

The shift of emphasis from basin environment led us to 
see the necessity of interdisciplinary studies of v/ater, and 
we now hear much talk about needed emphasis on research, com
bining legal, economic and biological as v/ell as physical 
aspects of the water resource. This interdisciplinary ap
proach is perhaps too nev/ to expect any immediate important 
forward strides in our approach to water problems. But at 
the moment this much discussed interdisciplinary approach 
seems to have yielded primarily an increased emphasis on 
incremental analysis of the variation of monetary costs and 
benefits v/ith slight changes in the scale of developm.ent. 

That incremental analysis, especially the application 
of techniques such as linear programming, should constitute 
one of the p.rincipal fruits of the increasing sophistication 
of water economics, and should not be attributed merely to 
the availability of the high-speed computer. This emphasis 
is perhaps no more than we should expect in the arid atmo
sphere of static procedures in planning and evaluation. 

With the potential for innovation promised by the in
auguration of a new president'in a forward-looking and 
growing institution such as Texas Technological College, it 
would be salutary to contemplate the reason for the social 
problem of water as it exists in the Southv/estern United 
States. The social problem of water here is as prominent as 
tliose problems resulting from supply, mal-distribution and 
variability, for, as I have implied earlier, these physical 
problems arise in part from the current relation of society 
to the resource. 

Interdisciplinary efforts in the v/ater field have, in 
my mind, made slow progress. They seem to lack consideration 
of the possibility of innovation, especially in planning pro
cedures and evaluation criteria. Because innovation in these 
criteria is not contemplated, interdisciplinary research be
comes ineffective in promoting innovation. 

V7e continue to assume tliat the monetary cost-benefit 
ratio will remain the same as in the past decades, the i-rinci-
pal criterion for measuring social value of a water develop
ment scheme. Even at the level of reserach, there is but 
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slight consideration of the possibility that other measures 
of social value might be miore realistic in the present soci
ety. As long as Costs are considered to include only direct 
monetary costs, and benefits exclude the non-monetary, 
especially tiie esthetic and amenity values preserved, the 
cost-benefit ratio will tend to retard adjustment of evalua
tion of piocedures to keep up with changing public desires. 

By the same token, the lack of expression in specific 
terms by planners and development engineers of the feelings 
of the people prevents the recognition and enunciation of^ 
these very feelings and desires. 

It is well recognized that the costs of v/ater develop
ment can with sufficient accuracy be estimiated. The diffi
culty is in the proper assessment of benefits, because tlie 
value to be attached to any social benefit is so influenced 
by the local climate of opinion or our viewpoint of what is 
desirable. The cost-benefit analysis has the great advan
tage of providing a scale of comparison. It should be rec
ognized, however, that many, if not most, decisions taken 
in the water field are essentially administrative or politi
cal, using the word political in the context of statecraft. 
The latter is often conveniently forgotten and the cost-
benefit ratio used as if it were the only or principal cri
terion of worth. 

Water planning is particularly deficient in data and 
other results of investigation in the social sciences, 
especially in knowledge of hov/ the climate of opinion is 
influenced, what factors lead to varying views about value, 
and what are the attitudes of people toward water and the 
environment. Attitudes concerning the value of amenities 
are largely unexplored; nor is there any accepted technique 
for stating quantitatively the com.parative factors con
tributing to amenity of an environment. Again, the chang
ing climate of public desires will result in changing values 
attributed to various components of the amenity of land
scape. 

The pricing pattern of water, m.uch discussed but little 
altered, is another example of habit and attitude effectively 
preventing long-needed change in resource evaluation. Only 
on a very small scale have pricing and taxing policies en
couraged real market values of water, thus providing in
centives for improved economic efficiency of water use. 

Water subsidies at the federal, state and even m.uv:icipal 
levels continue to keep frozen tlie possibml.ity of mere "Sc d 
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water use efficiency by readjusting demand into a realistic 
relation with water availability. The habits and customs 
derived from earlier conditions have tended also to be en
acted into federal law, which further tends to harden the 
evaluation system against change. 

For example, the great floods of the 1920's and 1930's 
demonstrated that there is a federal responsibility for 
assisting regional groups in protection against the catastro
phe, tlie economic effects of v/hich are too broad to be sus
tained by local municipalities. Thus the initial federal 
flood-control legislation was designed to ameliorate tlie 
impact of -the catastrophic flood. Later, this legislation 
was amended and extended to protect any and all citizens 
against even the small flood, provided that the economic 
benefits were computed to exceed the economic costs. These 
extensions of the original idea have made it increasingly 
difficult to utilize non-engineering measures, such as re
strictions on the use of flood plains, v/hich in many cases 
can be shown to reduce flood damage more cheaply than by 
building reservoirs. Even such innovations as flood insur
ance designed to relate the cost of protection to the direct 
beneficiary have never become operative. 

A still broader failure to adjust planning procedures 
to meet social aims is the failure to inform the public of 
the real alternatives available for achieving a given end 
and the consequences and costs of each alternative. It is 
present practice at nearly all levels of water-resource 
planning to develop what people are led to think of as the 
best possible plan, which is then presented to the legis
lature or Congress for a vote. The advantages of developing 
for public inspection real alternatives before a particular 
water-development plan is chosen have been recently explored 
in a report of a comjiiittee of the National Academy of 
Sciences.* 

Innovation in planning analysis and evaluation proce
dures seems to me to be lagging behind the changing social 
climate within which v/ater development takes place. That 
the social climate is changing is v/itnessed by the natural 
beauty message of the President. This message recognizes 
that Americans have in recent years placed increasingly 
higher values on the esthetic aspects of the environment. 

^National Academy of Sciences-National Research Cevncil, 
Committee on Water, Alernatives in Water rtanacieaenl , 19 66. 
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The public interest in pollution abatement is another indica
tion of this trend. These are indicators of a change of value 
of v/ater to society, but these changing values are not re
flected in the planning rules or the evaluation standards 
presently being used. 

The agencies of governm.ent, federal and state, can by 
their attitudes and actions, influence materially the pibblic 
view of resource development. In the semi-arid areas of the 
Southwestern United States these attitudes and actions are 
predicated on the assumption—and it is a mere assumption— 
that government has the responsibility of providing v/ater 
for any use to meet demands of population growth wherever 
such growth occurs. But this assumption, and the procedures 
which flow from it, give no incentive to population grov/tli 
where water is, nor any restraint on grov/th where v/ater or 
other needed resources are scarce. A different assumption 
could lead to incentives for grov̂ /th in those places where 
resources are abundant and at the same time provide incen
tives for changing patterns of resource use to support 
larger growth per unit of resource. As an example of a lack 
in interdisciplinary research, there is available no sophisti
cated study of what might result if there v/ere instituted 
incentives for population growth in water-rich areas rather 
than in water-poor areas. It is possible that such incen
tives would promote economic grov/th faster in a semi-arid 
state by their effect on increased efficiency of use of that 
water studied by research groups, it has but small possibil
ity of already available. But if this kind of alternative 
is not even realization at the operating level, regardless 
of its potential value to the region or to the nation. 

Owing to the fact that society is demonstrably changing 
its attitudes, desires and values toward the environment, 
the water scientist, the planner and the developer might v/ell 
be turning their attention to the social problem of v/ater. 
Innovations in facing this social problem would take effec
tive form principally through the medium of actual develop
ment plans or pilot projects on the ground. They do not lend 
tliemselves to technical papers in the scientific literature. 

An example is in city and urban planning for the preser
vation of green spaces and amenities. Advances in these 
areas invariably involve projects which test in actual prac
tice the degree to which the people desire the preservation 
of amenities in the environment. It is necessary to experi
ment with different local and administrative tcetnxieues for 
carrying out the people's wish, recognizing, of covr^^c, that 
the desires of people in a given area are often both 
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unformulated and diffuse. Research papers do not consolidate, 
or mold the wish of the public. On the other hand, demonstra
tion projects, in this case in actual land planning, can both 
formulate in concrete terms the comjuunity desire and give it 
new direction as v/ell. 

So also the elucidation of real alternatives of water 
development will take on meaning only when carried out in 
practice through new types of planning reports. The social 
problem of water, then, implies emphasis on actual demon
stration, even on areas as small as portions of a county or 
in a single small community. It is one of the ways by which 
the prevailing climate of public desire can best be ascer
tained by dealing not with abstractions but with the exist
ing relation of people to their real environment. 

The needed research in the water field should not be 
considered to lie primarily in the realm of high-speed com
puters and sophisticated laboratories, but it must become 
involved with actual landscape, liquid water and with people. 
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APPENDIX H 

INTERVIEl'7S WITH DR. GR0\7ER E. MURRAY 

Introduction 

Two interviews were held by this writer v/ith Dr. Grover 
E. Murray in his office, Texas Tech University, Lubbock, 
Texas. Dr. Murray brought the concept of ICASALS to Texas 
Tech and has been instrumental in developing the concept 
to reality. 

The purposes of the interviews were to: 1) Establish 
a record of the history of ICASALS' beginning and develop
ment, 2) Docimient facts, 3) Provide a clearer understanding 
of ICASALS' function, role, and scope. 

The interviev/s v/ere conducted on May 29, 19 70 from 
2:00 p.m. until 2:30 p.m. The second interview was conducted 
on June 3, 1970 from 2:00 p.m. until 2:40 p.m. 

For the purpose of organization they were divided into 
five parts. These divisions are: 1) Introductory Data, 2) 
Development, 3) The Symposium, 4) The Thesis, and 5) Recom
mendations for Future Study of ICASALS in the Field of Speech, 

Representative Questions Asked 

Pertinent questions seeking a better understanding of 
ICASALS were asked about each division. Typical of questions 
asked in the division of Introductory Data are: 1) V7hat 
conditions first drew you to Texas Tech University? 2) When 
did you first conceive the ICASALS' concept? 3) VJhat was 
the reaction of the Board of Directors to ICASALS wnen you 
first presented it to them? 4) To what audience v/as your 
first speech about ICASALS delivered? 

Questions asked about ICASALS' development are: 1) Was 
there a timetable of development established? 2) Has tlie 
development kept pace with the plan or intention of ICASALS? 
3) Do you envision the ICAS/̂ JLS complex growing even larger 
than it is nov/? 

Some examples of questions concerning the first ICAS.zps' 
Symposium are: 1) What were the purposes of the syuipos^um? 
2) Who selected the speakers? 3) Why were these speakers 
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selected? 4) Did the speakers knov/ of the concept of 
ICASALS before they spoke? 5) Are the speeches published 
verbatim or was there editing done on the manuscript after 
the speech was delivered and before publication? 

Questions representative of the Thesis division are: 
1) What would you like me to accomplish v/ith this thesis? 
2) Is there anything else you v/ould like to add to this 
thesis? 

Under the heading of Future Study in the Field of Speech 
questions, such as the following were posed: 1) Do you en
vision a full time speaker for ICASALS either in the role 
of an informant or persuader, as in the capacity of public 
relations? 2) What would you recommend for future study of 
this subject in the discipline of speech? 

The follov/ing portion of this appendix v/ill be a summary 
and/or paraphrasing of Dr. Murray's comments and will be 
categorized according to the divisions previously mentioned. 

Dr. Murray's Comments 

Introductory Data 

The opportunity to participate in the continued improve
ment of a fine university was one of the first things that 
was attractive at Texas Tech. Problems of arid and semi-arid 
lands were apparent to Dr. Murray due to previous experience 
and study in such countries as Australia, Mexico and Africa. 

In April, 19 66, while reading a chapter on the Roman 
Civilization of the Sahara Desert from a book about the 
Sahara Desert, the thought occurred that a center for the 
study of arid and semi-arid lands definitely had merit. The 
evolvement of the concept was further spurred by the chal
lenge of the Coordinating Board of Texas Colleges and Uni
versities. It had asked each university to assume a particu
lar scope of study. 

When the concept v/as presented in June, 1966, to the 
Board of Directors, the reaction was positive and unanimous. 

It is not recalled v/hat audience heard his first speech 
about ICASALS. It could have been one delivered at Plain-
view to the Plainview V7omen's Club on September 6, 19 GG. 
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Development 

A group of advisors from the faculty and I4r. Lothar 
Witteborg suggested schedules of development. For many un
controllable reascns these schedules have not particularly 
been followed. 

ICASALS will grow commensurably with the university 
itself. Mueh previous research at Texas Tech has been done 
in related areas of study to arid and semi-arid lands. The 
nev7 medical school will have substantial interest in medical 
problems of the arid and semi-arid lands. 

The Symposium 

The purposes of the symposium v/ere first, to introduce 
the concept to a large audience. Second, to obtain a re
action to ICASALS from the authorities who were here. Third, 
the symposium v/as designed to stimulate and create interest 
in the concept. 

Most of the speakers were selected by Dr. Murray, witli 
extensive collaboration v/ith Dean Gerald W. Thomas, Dr. 
William Pearce, Dr. S. M. Kennedy, and Professor E. J. 
Urbanovsky. The speakers selected were chosen because of 
their individual interests. 

As a result of correspondence and phone calls, the 
speakers v/ere familiar v/ith the concept of ICASALS before 
they spoke. A manuscript of each speech was provided by 
the speaker for pvib Ilea tion. Some minor editing was probably 
done. 

The Thesis 

It is hoped this thesis v/ill be a careful documentation 
and historical account of the initiation and development of 
the concept. Also, he desired that this writer stimulate 
more positive thinking in regard to opportunities the program 
has for additional advancement of Texas Tech University. 

Recommendations for Future Study of 
ICASALS in the Field of Speech 

Speech may help to show the developm.ent of additional 
knowledge of the natural environment of arid and semi-a3xid 
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lands and how we best can conserve them. The need to learn 
more and to have in depth studies of the history of arid lands 
and of modern and past cultures in more lands is' acute. Early 
species of man evolved on the savannas of /Africa and possibly 
Asia. Most major cultures and religions had their begin
nings in the dry lands of the v/orld. 

It seems that individuals from arid and semi-arid lands 
may have been stimulated by the rigors of the climate. V7hy? 

I have read the preceding material and certify to its 
authenticity. 

•d/. / / •-"x7 
July 28, 1970 
Date Grover E. Murray ''' 

President, Texas Tech University 


