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CHAPTER I 

IN'l'RODUCTION 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, which 

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 

IC.ASALS 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 comments about 

ICAF>ALS coming· from · its creator, Dr. Grover E. Murray. This 

study will record his ideas and those of men w.ho were 

closely connected with ICA.SALS at its inception. 1'.l though 

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. 

1 
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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 ICASAI,S. Only 

time and . the growth of ICASALS will determine the importance 

of this justification. 

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

that delivered these speeches. Th ey all are recognized as 

leaders in their particular areas of knowl edge. 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. 

Th e classical works of Aristotle and Cicero are used 

3 

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 forti1 by classical a uthors . Thonnsen and 

Baird ' s text , Speech Criticism, is used i n establishing a 

·model of a good informative speech . In the sixth chapter 

the speeches are eval uated on the basis of the critical 

apparatus . 
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Materials for Study 

Fortunately all seven of the first symposium speeches 

are preserved in a publication published by the 'I'exas Tech 

1 Press. 

The seven speakers and their speech titl.es are given 

below: 

1. 11 The Arid Lands--Conservation is Always the Key 11
--

Honorable Stewart L. Udall, Secretary of the 

Interior. 

2. "Arid and Semi-Arid Zones in Mexico-11 --Sr. Lie. 

Emilio Portes Gil, Presidents Honorario, Institute 

Mexicano de Zanos Aridos, A .C. 

3. 11 The Challenge of Adapting Human Societies to Arid 

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

the Smithsonian Institution. 

4. 11 Resource Development in Texasn--Honorable John 

Connally, Governor of Texas. 

5. "Education: The Human Side of Economic Develop-

ment 11 --Honorable John W. Gardner, Secretary of 

Health, Education and Welfare. 

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

1 rnternational Center for Arid and Semi-Arid Land 
Studies, !CASALS Publication No. 1, Arid and Semi-Arid 
Lands-- A Preview (Lubbock, Texas: The Texas Tech Press, 
19 6 7) • 



William T. Pecora, Director, United States Geo

logical Survey. 

7. "Man and Climate 11 --Dr. Luna B. Leopold, Senior 

Research Hydrologist, United States Geological 

Survey. 

5 



CHAPTER II 

HISTORY AND .DEVELOPMENT OF I-CASALS· 

The Begi·nning 

'l'he International Center for Arid · and Semi-Arid Land 

Studies (ICAS]'.l.LS) started ,in April, 1966, as a concept in 

1 the mind of President-elect Dr .• Grover E. Murra¥. Dr. 

Murray had for some time been a conservationist in his own 

right. A geologist by profession, he was well aware 0£ 

problems in arid and sem.i-arid lands. 

In 1966 the Coordinating Board of the Texas College 

and University system asked that all the colleges and uni-

versities in the Te~as 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. 2 

--

1rnterview with Dr. Grover E. Murray on May 29, 1970, 
in his office by this writer. See Appendix H, p. 209. 

2Ibid . . 

6 
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Then on June 18, 1966, Dr. Murray ' s proposal for a 

special role of Texas Technological College in The Texas 

College and University System was presented to the Board 

f . 3 h . 4 o Directors . On t at day it was unanimously_ approved. 

Then on August 20, 1966 , ICASALS was officiall y established: 

WHEREAS, the Board of Directors of Texas Tech
nological College , on June 18, 1966, adopted as 
the special role and sc.ope of the College "the 
study of arid and semi-arid lands in all their 
broad aspects , " and 

. WHEREAS, there is a need for the coordination o f 
research a"nd 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) i s hereby established . 5 . 

As the concept of ICASALS began to be expanded into 

r eality, Dr. Murray asked the deans and department heads to 

give him suggestions abou t what their department could con-

tribute to the development of ICASALS . Dr . Murray also 

found a favorable attitude tow a .rd ICl»SALS an~ its develop

ment . His speech to the faculty on November 21 , 1966, shows 

the ir backing for ICASALS. 

An attempt was made by Dr . _ Murray to establish an 

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

4
Ibid . 

5Ibid ., Vol. III, P · 3 . . 



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 dearis of Tech' s various 
schools conducted earlier this year, we obtained 
an· extremely rewarding fund o .f 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.6 

Since November 1 , 1966 

Iri the same speech he made it quite clear that ICASALS 

would not take the place of other disciplines on campus . 

8 

His corrunerits also point up the fact that ICASALS wil l devel op 

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 director-at-large in March , 1967. 

He served in that capacity until August 31, 1969. 

After just one year of growth the ICASALS Newsletter 

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

6Grover E. Murray, address delivered to· the faculty in 
the Student Union ' Building , Texas Technological College, 
Lubbock, Texas, on November 21 , 1966. 

7rbid. 



institutions in eighty- one countries . 8 One year later in 

the ICASALS Newsletter, circulation growth had reflected 

a year ' s growth of the center: 

The ICASALS News l etter was expanded t o eight 
pages and its circulation incr eased by 1, 000 to 
a total of 5 , 000. In addition to faculty , it is 
sent to 2 , 835 national and 808 foreign individ
ual s , r esearch centers , government departments 
~nd agencies , universities , foundations, libraries , 
and embassies. Approximately 500 books , mo.no
g r aphs , journals and arti cles were received from 
sources i n the United States , 21 foreign countries 
and from the United Nations . These bring to more 
than 2 , 500 pieces the l iterature placed in the 
Texas Tech Library by the International Center . 9 

I n chapt er three it is noted that two of the purposes 

9 

are to d i sseminate i nformation and p r ovide for a high qual ity 

l ibrary . As t h e reader can see , these purposes were begin-

ning to be fu l f i l l ed . Buildings are currently under con-

struction to house the Center . 

On September 1, 1969 , 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 pres e ntly seven deputy directors under 

the chairmanship of Dr . . Idris R. Trayl or , Jr . 

ICASALS i s growing, and growing· rapidl y . As Dr . Murray 

8 rcASALS Annual Review , ICASALS Newsle tter , July, 1968 , 
p . 1. 

9Ibid., July , 1969, p . 1 . 
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mentioned in this writer's interview with him, "ICASALS will 

grow only as large as the university itself."lO 

The -Symposium 

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

connection wi t,h the inaugurat_ion of Dr. Murray as president 

of Texas Technological College. The symposium itself took 

place on Monday, October 31, 1966, in the Municipal Audi-

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

and Semi-Arid Lands--A Preview. 1111 

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 thos e 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 t~3stimulate and create 
interest in the concept. · · 

10 
d' 210 Appen lX H, p. . 

11Taken from a pamphlet handed out at the sumposium. 

12Mack Sisk, "Conservationists Applaud Tech's Eighth 
President," The University Daily, November 1, 1966, p. 1. 

13 d' 210 Appen lX H, p. . 
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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 ICASALS offers. 

Summary 

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

Murray in April, 1"966 . In August, 1966 , as the · result of 

unanimous action taken .by the Texas Technological College 

Board of Directors , it became a reality . 

As the result of a beginning symposium, planning, and 

enthusiastic personne l, ICASALS is on its way to fulfilling 

the need of a center for arid and semi-ari d l and studies . 



CHAPTER III 

.ROLES AND SCOPE OF ICASAI.S. 

Justification of ICASALS 

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

that can b e 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

ba:hd 's dinner. To an aged Mexican harvesting a candelilla 

pl.ant, 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, views 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 we have toward making these en
vironments livable for man, and to help man 
adapt to those environments.l 

In speech after speech he makes his listener more aware 

1or. Grover E. Murray, address delivered to the Con
ference of School Principals meeting in the Student Union 
Building at Texas Technological College in December, 1966. 
All references to Dr. Murray's speeches in this text were 
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 habitable or under cul
tivation. Two-'thirds of the people of the world 
live in countries which have nutritionally in
adequate natural average diets--which is the way 
an ·economist of our U.S. Department of Agriculture 
expresses the fact that they are hungry.2 

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 between starving to death and living an-

other year. With the population rate pres ently rising at a 

frightening pace there will be f ewe r square feet per person 

in generations t o come if present trends continue . Obviously 

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

and shelter. Since this is true h e will need to realize 

his full potentialities as an inte lligent being, a n inte lli-

gent being that can survive within the bounds of his e n-

vironme nt . 

Dr . Murray brings the justification .for ICASALS closer 

to this . geographical area in a 1966 speech when h e pro-

claimed: 

2Idem, address delivered at the Terrace Motor Hotel, 
Austin, Texas, to the Texas Fertilizer Association on 
October 25 , 1966. 



Within a nine hundred mile radius of Lubbock--a 
circle which would 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 f irst-hand study~~ 

14 

Why should Texas or Texas Tec'i1 be concerned with · prob-

l~s of arid and semi- ari d l ands? It seems natural that at 

l east one o·f the four largest state-supported educational 

institutions should be concerned. 

After all , more than half of our own state is arid 
6r semi-arid and. the problems of these regions do, 
indeed , deserve ma j or attention by at l east one of 
the state's four major publ icly supported univer
si:ties. 4 

Even from inception of I CASALS in 1 966 it was .given sup

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

posa1· for an International Center for Arid and Sani-Arid 

Land Studies ' a critically n eeded program ' and ' in an area 

too long neglected . . • 11
5 

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. 

3Idem , address delivered to the Plains Cotton Growers 
a t the Koko Pal ace , Lubbock , Texas , on September 21, 1966 . 

4 I dem, address del i vered to the Plainview Women ' s Club 
of Plainview, Texas , on September 6, 1966 . 

5Mack Sisk , " Gov . Connally Lauds ICASALS Program," The 
Univers ity Daily , November 1, 1966,p. 1 . 
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Roles of ICASJ>..LS 

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 1 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 1 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. 6 · 

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.7 

6International Center . for Ari~ and Semi-Arid Land 
Studies, International Center for Arid and Semi-Arid Land 
Studies {Lubbock, Texas: n.p., n.d.), n.p. rhis is an 
information leaflet. 

7International Center for Arid and Semi-Arid Lan~ 
Studies. International Center for Arid and Semi-Arid Land 
Studies (Lubbock, Texas: n.p., n.d.), n.p. This is an 
information booklet. · 
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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 [ICAS.ALS] · is an ambitious-
really, an audacious--undertaking which proposes 
tq make Texas Tecli · the international center for 
the study of all aspects of arid and semi-arid 
lands of th e world--from the standpoints of science, 
engineering, sociology, art, law, and almost any 
other discipline you could mention.a 

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 will d eal 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 hop~ in a 1966 speech when he said, "It will .•. , in 

time, bring truly international character to our university. 119 

8 Dr. Grover E. Murray, address delivered to the Ex-
Students . Association in the Student Union Building, Texas 
Technological College, Septembe r 14, 1966. 

9rdem, address delive red in New York City to the New 
York Chapter Ex-Students Association on October 5, 1966. 
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One of the major functions of a university is to impart 

knowledge. Since this is an international center for gathe·r-

.ing knowledge, scholars of many nations wi ll be attracted . 

. As Dr. Murray stated, 11 I.ri our crystal ba11 we can see schol-

ars not only .in ten~gallon hats but in derbies· q.nd turbans 

. 10 and fezzes and skull caps." 

One can, with little imagination, envision a t~uly 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 proj·ects. An example of 

this is. the division of range m~nagement and its excellent 

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

cultural Sciences. 

lOidem, address delivered to B1e Ex-Students Associa
tion in the Student Union Building, Texas Technological 
College , Lubbock, ·Texas, on Septewber 14, 1966. 
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Dr. · Murray made a speech on the identity that ICASALS 

can bring to Texas Tech and emphasized i;:he pride Texas _Tech 

can have if all the individuals associated with the col"iege 

·.will "pull together": . 

As I look to the future, I see knowledge about 
arid and semi-arid l .ands being identified inter- · · 
nationally and incontestably, with Texas T$ch
nological College--in much the same way that 

. fields such as electronic engineering are iden
tified with MIT, journalism with .Missouri, medi
cine with John Hopkins ... to name but a few. 
(I suppose I might "add to that grouping, foot-
ball and Notre Dame!)ll . 

In. the same speech Dr. Murray noted the urge~cy 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 thos·e knowledgeable 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 who contends that everything 
going on at Tech must relate to ICASALS. This is 
not th e 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 

.r 

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

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

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

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

11 Idem, address delivered to the faculty of Texas · Tech 
in the Student Union Building, Texas Technological College , 
on November 21, 1966. 

12Ibid. 
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Another of th.e many advantages or. benefits to Tech is 

tnat the universit.y 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 o _f 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 

. 13 
famous library, it will be we11· worthwhile. 11 

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

library, vast amounts of materials will 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 ICAS~LS can have on the academic 

13 rdem, address delivered to the Ex-Students Associa
tion in the Student Union Building, Texas Technological Col
lege, on September 14, 1966. 
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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 those soon to join the teaching profession.14 

Obviously Texas Tech will reap the largest harvest. 

But it also will be contributing greatly a s it improves 

itself. Another of the "big winners 11 will 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 s e cured 

for the show-place of ICl\SALS. This complex will include a 

14Idem, address delivered to the Conference of School 
Principals in the Student Union Building, Texas Technological 
College, on .December 7, 1966. 
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reconstructed ranch headquarters · as well as a research and 

conference center , library, and museu..m complex a ll 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 a·s well as its academic and cultural 

climate . Dr. Murray recognized ICASP.LS ' importance to the 

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 t o increased visitor spend
ing on a grand scale , we hope ultimately, to at
tract associated l ight industry , laboratories, etc. 
in a research park that would be integrally t i ed 
t o Tech just as you find them clustered around 
other major institutions such as that at Michigan 
State , etc .1 5 · 

Lubbock will realize benefits for many years to come 

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

kind will be the big winne r as he will learn through Texas 

Tech h ow 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 

l iterature of ICASALS and · need to be noted specificall y , for 

they are definitely a part of the basic foundation of 

ICASALS . The eight basic aims are : 

15Idem, addre ss deliv e red to the Kiawanas Club, Caprock 
Hotel Ballroom, Lubbock, Te xas , on December 15 ,· 19 66. 



1) To promote the 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 th~ 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 
inst:ttutions which will 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 working with the problems of 
audity.16 · 

2i 

16Inte rnational Center for Arid and Semi~Arid Land 
Studies, 11 Problems of Research in Arid Lands for Government, · 
Industry, and All Mankind, 11 International. Center for Arid 
and Semi-Arid Land Studies (Lubbock, Texas: n.p., 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 . ~ake a concentrated effoit 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 ab.out 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 showplace 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, now that recorded knowledge in 
all fields is expanding so rapidly. 

The cultures which 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 which could 
be adaptable to our needs today. 



·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 semi-arid lands, 
and we n eed to know more about how they did so.17 
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17nr. Grover E . Murray, address delivered to Delta Zeta, 
Student Ballroom , Texas Technological College, Lubbock, Texas, 
on October 10, 1966. 



CHAPTER IV 

INVENTION 

General Considerations 

Since time b"egan 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.l 

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. 

1Lan~ Cooper, The Rhetoric of Aristotle (New York: 
Appleton~Century-Crofts, Inc., 1960), p. 7. 
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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 words.· Delivery is the con
trol of voice and body in a manner suitable to · 
the dignity of _the subject matter and the style.2 

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. 11 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. Two 

scholars, one of ancient times and another of contemporary, 

2Marcus Tullius Cicero, De Inventione, trans. by H. M. 
Hubbell (Cambridge , Massachusetts: Harvard University Press, 
1949) I 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.3 

Of the five parts into which 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. 

3Longinus, On Great Writing (On the Sublime), trans. by 
G. M. A. · Grube (New York : The Bobbs-Merrill Company, Inc., 
1957), p. 9. 

4nonald Lemen Clark, Rhetoric in Greco-Roman Education 
(New York: Columbia University Press, 1957), p. 71. 

5william Norwood Brigance, _S~p_e_e_c_h_,,_=~-I~t,,-s~T_e_c~l_1_n_i~q~u_e_s.,-_a_n~d 
Disciplines in a True Society (New York: Appleton-Century-
Crofts; Inc., 1961), 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? 11 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 own will if he knows the 

subject matter. It is generally agreed that all qu.estions 

and subject matter come from something that is written or 

something that is not. This subject matter and questions 

will lead us to real knowledge or facts. In order for 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 l ess rigorously. 

Consequently, the speaker must be provided or provide 

himself with a satisfactory selection of premises (facts) 

with 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 11 commonplace 11 this writer means 

facts about a subject that could be generally t rue of all 

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

that Demosthenes was a good . speaker . This is a commonpl ace 
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because many people are. good speakers . However, should we 

pr9claim Demosthenes as a good speaker because he had trained 

himself to articulate better by ·runn.ing 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 knowl~dge." 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 sterns 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 

6J. A. Richards, The .Philosophy of Rhetoric (New York : 
Ox ford University Press, 1936), p . 33. 

7c ooper , The Rhetoric of Aristotle , p. 57. 
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say$ that invention, asi4e from · involving the investigation 

of subject matter \which must be done thoroughly), also i n-

eludes 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 stirri ng of emoti on 

8 (pathos) • 

A very important question concerning ~nvention is, . 

"After we identify our subject matter , how do we exhibit the 

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

above question i s in essence a question concerning the four 

statements jus t mentioned by Clark. The Greek words ethos , 

Pat hos , and l ogos may be translated "character , " "emotion," 

and "logic . 11 Th ey have come to be recognized as the sym-

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

reader's attention so that his knowledge of invention will 

be made more complete . 

Aristotl e places importance on ethos and pathos in h i s 

Rhetoric: 

Ethos stems from the speaker ' s character as 
perceived by the audience; pathos stems from the 
emot ional forces generated when the speaker 
adapt s t o and agitates audience predispositions . 
• . • a knowledge of human nature can guide the 
rhetor ' s process of discovery , when analyzing 
both the audience and the case a t hand . 9 · 

8c1ark , Rhetoric in Greco- Roman Education, p. 74 . 

9 Thomas w. Benson and Michael H . Prosser , Readings in 
Cl assical Rhetoric (Boston: Allyn and Bacon , Inc., 1 949 ), 
P:-149 . 



Aristotle reasons that the speaker must not only see 

that the speech proves his point; he must also develop a 
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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 th·e 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: 

lO Ibid. I p. 150 . 



(1) justice, (2) courag e , (3) self control, 
( 4) praise or presenc e [rnagnificance], (5) broad 
mindedness , ( 6) l i berality , (7 ) gentleness , 
(8) prudence , and (9) wisd6m.ll 

In the c ase of each component of v i rtue, the audience 

must b e brought to accept its appl ication to a person or 

thing. In the case of prais e or blame , the speaker might 

want t o equate a person o r thing with as many virtues as 
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possibl e . · Or he may choose to do t he opposite by creating 

an audience atti~ude of dislike for a pers on by showing that 

person to b e cold and apathetic in ·the audience ' s conc ept of 

him . Th e audience then must be ab l e to i dentify wi th t he 

speaker, his manner of speaking , a nd his i deas . Burke fur-

ther substantiates this fact by asserting: 

You persuade a man only insofar as you talk his 
l anguage by (1) speech , (2) gesture , (3) t onality , 
(4) order , (5) i mage , (6) a ttitude , (7) i dea , and 
(8) ide ntifying your ways with his . 1 2 

We h a ve s een h ow important ethos and pathos are t o t he 

speaker . The other aspect i s l ogos or l ogic. Logic i n -

eludes the arguments themselves plac ed in some order to 

produce reasoning. Th ese orders include the topoi, syllogism , 

and ·enthymeme , which will be treated later in thi s chapter . 

The next ques tion is , "How c a n speakers obtain a satisfactory 

11 Kenneth Burke , 
of Motives (New York: 
p.5T9-.--

·1 2Ibid. 

A Granu.-nar of Motives and a Rhetoric 
The World P·ub l ishing Company , 19 62 ) , 
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knowledge of the subject and know how to correlate their 

ethos and pathos- into an effective spee.ch?" 

Procurement of Invention 

Quintilian placed great emphasis on training yo ung men 

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

the Citizen-Orator he shows his concern for the d evelopment 

of a speaker fiom .an early age when he writes: 

. I should wish 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 commenc e d to repeat what 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 them from the middle, backward 
or forward; but let this be done only while they 
are still at the knees of their teachers, and, 
as they can do nothing else, are beginning to 
connect words and things, f13at they may thus 
strengthen their memories. . 

This statement deals with 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 importanceras reflected in W. N. Brigance's 

Speech Composition: 

13Quintilian, On the Early Education of the Citizen 
Orator, trans. by Rev. John S e lby Watson (New York: The 
Babbs-Merrill Comnany, Inc., 1965), p. 101. 

"· . 



For a young speaker t o begin withou t a broad 
knowledge of his subject i s perfectly proper , 
but for him to .r emain so not only is a disgrace, 
but spells out his cert ain failure to develop 
any high leve l of speaking .1 4 
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It s hould be noted here that the young speaker must not only 

have as thor~ugh a knowledge as possible, but have master y 

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

edge will of necess ity breed superficial oratory. It would 

do the speaker well t o emul ate the advic e of Emerson , who 

from l ong experi ence in speaking wrote , " Know your fact . 

h . t 11 1 s u g i • 

The young speaker can perceive his storehouse of knowl-

edge as an a rs enal of ammuniti on wi th which h e def ends and 

establishes his ideas a~d reasoning. As many speakers as 

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

developing or storing this ars.enal .of information. Below i s 

one way i t can be accomplished . 

The ·gathering of subject matter can be divided i nto at 

least thr ee parts: f irs t, a division of observation; second, 

a · division of r eading ; · and third, a division of preserving 

all valuable information gained . 

From observation one can l earn about human nature and 

life itself. The l ack of observation may ·Cause a significant 

14 . h .. William Norwood Brignanc e , Speec Composi tio~ (New 
York : Appleton- Century-Crofts , Inc., 1 965) , p . 11. 

15Ibid. 
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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 n o t 

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 would not 

be neglected. But human nature seems to dictate this as re

ceiving little attention. A large part of what is observed 

or read soon sinks below 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 which one gains knowledge~ An important 

facet of investigation is that it be correlated to the sub

ject and purpose of the investigator . 'I'he purpose should 

also b ·e the end or goal the speaker intends . 

In ·beginning the investigation the speaker, as well as 

attending to the purpose, will probably lay down certain 

propositions he will wish 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 well

dispos ed 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 matter. It is true one must 

be well researched, but he also must hold a proper perspec

tive and focus on his problem . Richard Whatley was aware of 

this when he noted : 



He who strictly observes this rule, [one subject 
does not supply un~ty of composition] and who is 
thus brought to view steadily, e1e point he is 
aiming at will be kept clear in a great degree, 
·of some common fa.ults of young writers [as . 
speakers]; viz . entering 6n too wide a field of 
discussion and introducing man~ propositio ns not 
sufficiently connected ; an error which destroys 
the unity of the composition [as speech] _16 

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 r e late 

them to his audience, he should have adequate invention 

for his speech. 

The Administration of Invention 
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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 ~e procedures for administering invention or subject 

matter. Cicero d eclares : 

Dwelling on a subj·ect, driving it home [com
memoratio] bringing it before one's eyes-. ~ 

16James L. Galden and Edward P. J. Corbett, The Rhetoric 
of · Blair, Campbell, and WhatJ.ey (New York: Holt, Rinehart 
and Winston, Inc., 1968), p. 297. 



· [e-Xpla:natio] , both of · them devices valuable 
for starting a case, illustrating and amplifying 
it; review [p:r::aecisio]; disparagment [ertenuatio] 
accompanied by raillery [illusio] ; digression 
[digressio], with neatly contrived return to 
subject; statement of what one purposes to s ay; 
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] I a 
device which he says, is particularly effective 
with the audiences if it is used in a conversa-
tion~l tone, not ratingly; stopping to ponder 
[dubi.tatio]; 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] whicp 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, vowing 11 0 would tha t . . . 11 [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 
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tells how the speaker can administer his invention. If the 

speaker could master all the se traits he would be an 

17Burke, · A Grammar of Motives and a Rhetoric of Motives, 
pp. 590-91. 
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excellent speaker indeed. Some facts in the documentation 

just given are in categories of topics and 2nthymemes. 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 ingenu~ty 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 will tax the speaker's ability to 

p erceive 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 i s 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 we might call them "sci
entific" and "unscientific."] By nnon-artistic" 
proofs are meant all such as are supplied by our 
own efforts, but existed beforehand, such as 
witnesses, admission under torture written 



contracts, and the like. By "a.rtistic" proofs 
[means of persuasion] are meant those that mav 
be furnished by the method of Rhetoric thiougll 
our o wn efforts. The first sort have only t~ be 
used;· the second have to be founa.18 
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With a good grasp as to the nature of proofs the speaker 

can now proceed to some of the proofs themselves and explore 

what they are, how to use them , and where to find them. 

The Syllo_gis~ 

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

to be called an argument. A syllogism will typically have 

two premi ses followed by a conclusion. Syllogisms may be 

quite complex or simpl e in nature . They can be either true 

or false . An exampl e of a true and complete syllogism is 

as follows: 

All men are mortal; 
Socrates is a man; 
Socrates i s morta1 .19 

An example of a false syllogism is: 

All cowboys live on ranches; 
Johnny Hc:rnd is a cowboy; 
Johnny Hand lives on a ranch. 

Although this is a correct syllogism in form, the last 

statement is false b ecaus e 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 r bid ., p. xxvi . 
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horses for a hobby. Furthermore, the initial premise is 

false. 

Syllogisms can be categorized as hypothetical or dis-

. t. 20 JUnc ive. An example of an hypothetical syllogism is: 

If Smith . is eligible to vote he is a citizen 
(major premise) ; 
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 
(maj or premise); 
Smith is not ill (minor premise); 
Therefore; he is not.· out of town (conclusion) • 

The syllogism then is a unit of reasoning or an "ordered 11 

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. I t 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: 11 (1) Probabilities; (2) Examples; 

( 3 ) Infallible Signs; ( 4) Ordinary [fallible] Signs. 
1121 

20 The American College Dictionary, Text edition , 
p. 1227. 

21cooper, The Rhetoric of Aristotle, p . 17 6. 



43 

Enthymer,1es taken from probabilities are as a rule true. 

This, of course1 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 enthymernes 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-

si ty 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 us e for proof. The enthymerne 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 enthymerne , when it i s syllogistic in nature , does· 

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

Socrates syllogism mentioned earl ier . Here the enthymeme 

form would be : 

Socrates is a man; 
He is mortal . 22 

Actually , any popular syllogism can be considered an enthy -

meme. 'I'he enthymeme enjoys wide-spread use in the field 

22 Ib'd _2:.__•f p. xxvi. 



of speakingr and justifiably so, because .it is a readily 

. acceptable type of _reasoning. Speakers, however, do on 

occasion use a complete syllogism in their reasoning. 

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

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

. gives examples of enthymernes that are maxims in one term 

or two terms.: 

But, · again, an enthymeme may be a maxim of -one 
term; so Lincoln's "All men 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 per.suasion are enthymemes. 23 

There are two basic types of enthymemes, the demon-

strative enthymeme and the r efutative. The demonstrative 

enthym~ne 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 
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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. 

23rbid., pp. xxvi-xxvii. 

24 . Benson and Prosser, Readings in Classical Rhetoric, 
p. 163 . 
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The Sham_Enthymeme 

Sham enthymeme:-; are arguments that l ook like enthymemes, 

but actually are not. They are not genuir1e in nature because 

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

foll0wing examples . 

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

. divisions: (1) In dialectic it can be made to l ook like 

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

it must be thus or thus. 1125 The ~econd division is homonyms 

that ar~ 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 toI.?os is the asserting of the whole \·,rhat is 

true of the parts and vice versa. 

Indignation produces another sham enthymeme. Indigna-

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

Sign is another topic for the sham enthymeme . Sign is 

used a great deal, but is not a logical argume nt. For ex-

ample, "because someone calls you a thief, you are a r ascal. 

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

thief, though every thief is a rascal. 1127 

25cooper, The Rhetoric of Aristotle , p. 172. 

26Ibid., p. 173. 

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: 11 If a 

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

be a rake, for such are the ways of rakes~ 1128 

Another topic is treating as a cause what actually is 

not a' cause. A thorough examination of this topic will 

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 o.f 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 with, can be 

28 . 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 w:i.11 have logical 

places to l ook for his playrna tes. It is easy to find things 

that are hidden i f the hiding place is pointed out or dis-

covered; correlatively, if one wishes to track down an argu-

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

'th e term topics to denote the "places" or "regions n where 

argume nts 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 which 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 11 h ead , 11 under which are grouped 
arguments, or lines of arguments; in a topos 
["place, 11 locus, 11 r egion 11

] the speaker hasa 
stock of arguments to which he may turn for 
a particular need. If he knows the topoi 
[regions, places, lines of argument ] ·- -ancf 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 a re topics of more 
and l ess , of magnifying and minifying, of past 
and future, and--:PQSSible and impossible---the 
four coITu1tonplaces in the strict sense . But 
there are aiso -special topics [regions , places, 
loci) in which one looks for arguments 

29 Marcus Tillius Cicero, Topica, trans. by I-I. M. 
Hubbell (Cambridge , Massa.chusetts:-Harvard University Press, 
1949), p. 387. 



app$rtaining to particular branches of knowledge, 
special sciences s uch as ethics and politics,30 

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 ab?ve, are topics or com

monplaces . To have a large area in which to hunt, the 
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speaker needs to have a large hunting l eas e or l arge 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 important 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 ~n 

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 , h e 

lists the following as rhetorical topics: 

30cooper, The Rhetor ic of Aristotl e , pp . 154-55 . 
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(1) cause (10) properity 

( 2) place (11) division 

(3) ·time (12) order of events 

(4) r esources (13) similarity 

( 5) means (14) dissimilarity 

( 6) definition (1 5) contraries 

( 7) genus (1 6) consequences 

( 8) species (17) conjugates 

( 9 ) dif f erentia (18) comparatives . 

Cicero · lists places of arguments as: 

(1) definition ( 7) conjunction 

( 2) contrast ( 8) r epugnancy 

( 3) similarity ( 9) cause-effect 

( 4) dissimilarity (10) distribution of genus and 

(5) consistency species 

( 6) interest (11) time . 31 

One of the first to list topics,and probably most 

important, was l,ristotle. Below i s his listing of twenty-

eight topic s 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) Consider a tion of time; (6) Utterances made 

by your opponent against you and turned against 
him; (7) Definition [Example: " 'rrue nobility 
is goodne ss"]; (8) Ambiguous terms [from various 
senses of a word]; (9) Division [logical]; 

31 Clark, Rhetoric in Greco-Roman Education, pp . 7 6-77 . 



(10) Inducti.on; (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 outward show ; ( 16) Propositional 
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) Meani ng of names.32 

Cicero ' s Topics 

Some arguments are called conjugate , which are· argu-
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ments derived from the same word, such as 11 wise , 11 "wisely , " 

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

arguments come from the same origin . Species, however , 

may be di vj ded as a part of genus-. This is exemplified by 

the genus "animal" and species "horse. 11 There are argu -

ments that come fr?m similarity and its opposite , dif

ference. These two are self-explanatory . Still others 

are grouped according to contraries , things or ideas that 

contradic~ each other, and cause-effect. An e x ample of 

cause-effect is: It ·is raining , so the ground will be , 

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

of greater, less , or equal valu~ or importance . These 

arguments are value judgment in nature and th e ethos of the . 

32c _ooper, The Rhetoric of Aristotle, pp . 159-70. 



judge must be taken into account. .Z-\nother argument Cicero 

speaks of i s adjuncts (corollaries ); these a r e arguments 
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that a:re i nunediately drawn conclusions. The a:r:gurnents from 

antec edents a r e from circumstances that ha:ve been known or 

deve l oped before. Argumen-Ls from consequents are those 

arguments ,;;hose situation is i nherer,t in r e l ation to the ef -

feet or result . These are usually l ogical in development 

and nature. Contradiction is another t opic that uses rea-

s oning that is contradictory within its elf. .l'.rguments from 

effi c i ent causes are thos e that maintain the caus e is r e --

sponsible for the end product. Arguments from effect can 

be shown by the e x ampl e: If a man lives in Texas h is wife 

rec eives at lea st one-half his estate if he dies while a 

c itizen of the state of Texas. Arguments from c ompari son 

are j~st comparing one idea or thing t o another. Ex trinsic 

argume nts depend principally on authority. A commonly used 

argument is that o f ·d efinition: 

A definition is a statement wh ich explains what 
the thing defined is. Of definitions there are 
two prime classes . One defining the th ing that 
exists [tangible] and the other thi ngs which 
are apprehended only by the mina.33 

Many a r guments are derived from not atio [e thymology ]. 

This is used to clari fy or explain the meaning of the word . 

This is used a great deal in debate . The t opic of embracing 

33c. . icero , Topica, p . 399 . 
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· circumstances is one which is closely connected with the 

subject under inquiry. The a~gument 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 well. 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 e~ample, 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 with 

the topi~s. of causes are topics of effect. These are used 

to good advantage by accomplished speakers. The topic of 

comparison is used extensively i.h reasoning because it is a 

good tool in determining value judgment. Things that are 

compared are grea ter--less, quantity, equality, quality, and 

like value judgments. 

Cicero maintains .there are arguments drawn from without 

the realm of rhetoric. Such topics are established by testi

mony. Obviously the authority or witness must have a high 



degree o f credibility in this case. Testirnony , too , may be 

affected by the circumstances. For example, coercion may 

produce t es timony. 
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Cicero also divides topics in another way. He calls 

them common topics or commonplaces . '11hese are argumel1ts 

that can be transferred from 'situation to situation and c ase 

· to case. The use of common topics is useful i f the speaker 

is speaking to the un l earned or if the audienc e i s al r eady 

conv inced of his premise or premises. Actually , c ommon 

topics can b e very i mportant to t h e speaker because the 

speaker can establish a strong rapport through conuuon topics , 

especially if they are embe l lished with proper style and 

proper arrangement . Common top ic s are us ed t o a l arge 

d egr ee in judic.ial oratory for at l east two r easons : (1 ) 

They are u s ually h a ndy ; {2) They are easily r ecognized by 

the judge . Facts and t esti mony are examples of Cicero ' s 

common topics . 

Top ics , if found and used with a mixture of other 

qualities of r hetorical theor y , can add a .great deal to the 

speaker ' s invention a nd arguments in his speech . 

Aristotle ' s Topics 

Last in order in this chapter of the three classical 

. rhetoricians is Ar i stotl e , 1ast because he is most comJ,?l ete 

in his treatment of topics. As has b een established in this 

chapter , the enthymeme i s a unit of r easoning a nd the t opic 
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is a place or region in which one can find reasoning . Aris

totl e .blends the two as working toget her to produce reasoning. 

· In the fol l owing section of" this chapter Aristotle 1 s twenty

e i ght topics will be discussed to produce for t h e reader a 

c l ear and , hopefu lly , comprehensive understanding of ·th i s 

porti on of invention . 

The firs t topic he cal ls a demonstrative enthymeme . 

This i s . t he t opic of opposites. His example ~s: " I f war is 

the present cause of evi;Ls , we must corr ect them with 

peace . 1134 

Another topic is from the inflection of the stem. An 

example i s : What i s true of one t hing might not be true 

of another. 

Rel ative terms provi de us with our .third topic . Did 

a person act justl y or ·n ot? This topic is one that can be 

used fallaciously. However, i t is lmportant in t hat it is 

useful in reasoni ng and in making judgments , especiall y in · 

j udicial orator y. 

Another t opi c comes from the fact of _degree . What was 

the i n tens i ty of the act? Degree i n some cases may be a 

value j u dgment, but not always. Degr ee can be measured i n 

certain situations . 

34Benson and _ Prosser , Readings in Class i cal Rhetoric, 
p . 163. 



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 will con

tinue to live in sin. 

Another topic is taken from reasoning declared by the 
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speaker's adversary and turned against him. l1n exampl e 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 other enthymemes and argume nts 

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 o f the word ts 

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 wrong 

from one of three rnoti ves---on account of this, or this, or 

th . ..35 
lS. 

Another topic i s from induction-··-reasoning from the 

35~bid. , p. 166. 



56 

general to the specific. What is true of this should be 

true of this. 

Still ano~ther topic is drawn from an existing decision. 

If the decision is strong, so is the topic. 

Th.e twelfth t .opic is from parts to the whole. 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 unpopµlarity, a bad consequence, 

and in wisdom, a good ccnsequence. 1136 

Argument from consequence that u:r-ges 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 will like you and me n will hate 

you."37 

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 tqpic because 

people do not always act the way they feel or proclaim. 

36cooper, The Rhetoric of Aristotle, p. 166. 

37Benson and Prosser , Readings in Class ical Rhetoric, 
p. 167. 



The topic of proportional results is a topic of look-

ing at an enthyrneme for · its face valu e. Such as: "If you 

take big boys as men, you must taJ<.e little men as boys." 38 

Another topic is a-rguing identity of cause with iden-
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ti ty .of effect. This is used in hypothetical propos :i tions. 

Since human nat1.1re is so unpredictable it can be as·-

sumed that men may change their minds at a l ater .date in 

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

a ltered choices. There are many factors that may cause 

men to react differently at a l ater date. 

Another topic characteristic commonly used in judicial 

oratory is treating the conceivable reason for something 

happening. A l awyer may attribute certain motives and pro-

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

how human nature and r easoning work. 

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 b"d 
. ~·I p. 168 . 



The art of me e ·ting slander or giving reason for a 

paradox is another topic .. . In . this. topic one can justify 

·.;p+ejudice. 
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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 effec.t 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 

. . f. 1139 
not wail; if a woman, do not sacri ice. 

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 anci ent times and cultures 

when an individual's name had a given meaning. 

39 Ibid. I 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 determi11es. In some 

cases it is thought that the Refutative Enthymeme may be 

better to use because it groups opposites so the spee:1ker 

can have a strong unit of refuta.tion. In al l 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 11 corrunon 11 to numerous cases. Aristotle lists 

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

Future Fact; (4) Size. 1140 

The topic of possible and impossible is obviously a 

topic of opposites. When considering eie1er 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 , 

h 1 f lJ ' k .. 41 "If a man can get well , e can a so a _ sic . The same 

reasoning applies to the syllogism; whatever has a begin-

ning can also have an end. 

40cooper, The Rhetoric of Aristotle, p. 143 . 

41Ibid. 



The common topic of -past fact is used extensively in 

judicial oratory. An example of past fact reasoning "is: 
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. 42 
"If a man has forgotten something he must have learnt it." 

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

if something less probable has happened, something more· 

probable should occur as well·. 

Iri questions of future fact one must deal with prbba

bili ties 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 will 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 l esser 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 l esser attributes 

affecting each situation. 

A knowledge of topics and where and how to find them 

is very important to the speaker. However, if he does not 

know how to use them in speaking, he has a great deal of raw 

42
rbid. 
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material that may never be processed into a usable product. 

When the speaker's arguments are stro-?g a.nd satisfactory they 

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

However, if they ax-e we2k it may be better to group them 

together in a cluster to make them stro:-.1ger. 

Arguments should be sought .after with one ' s purpose in 

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

so , the 11 regions 11 they shoul d come from should reflect nobil-

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

the speech is judicia l 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 

l aws , 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" c:i.nd "Demonstrative, " [or 11 Necessary 11

] . 

Thirdly , into the "Direct , 11 and the " Indirect " ; 
[or reductio ad absurdum] ---the Deictic , and the 
Elentic, of Arlstotle.--Fourth l y , i nto arguments 
from "Example ," from 11 Testimony," from "Cause 
to Effect," from "Analogy ," etc .43 

43Galden and Corbett , Th e Rhetoric of Blair, Campbell , 
and Whatley , p. 300 . 
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'I;he 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 know the 

corre?t placing of them. Placing of arguments properly 

comes under the canon of dispositio or arrangement. It is 

still another problem in embellishing them properly to be 

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

elocutio or style, the p lacing and appropriateness of words. 

It can be seen that although invention of arguments is 

very important it is by no means a.11 of rhetoric. By con-

trast, Hugh Blair puts more emphasis on the arrangement 

of subject matter than on invention: 

But when they [speakers] are to prepare a dis
course, by which 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, th ere 

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. 

44 rbid., p. 119. 
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E~ample 

Example in rhetoric corresponds to induction. Aristotle 

in The:,__Bheto_Ej._9- says there are two types of exarn.pl e used in 

r easoning. (1) Parallel fror,1 facts of history is one type 

example. An exan~le of this would be: the United States may 

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

.Roman Empi:ce i s us ed to prove this point. ..r:.n explanation of 

this statement. shovrn that there are certain characteristics 

the Roman Empir e possessed at the time o f its downfall which 

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

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

is how to choose a speaker for a banquet. Does th e banquet. 

committee choose a speaker by s electing the speaker that is 

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

which method should be u sed? Fables are very good exampl es . 

In this period in history cartoons are quite valuable rhetori

cal tools, especially in political realms when u sed as 

parallel . examples to show political ideas . 

Exampl es are used to explain, clarify, or simplify. 

Examples are the known used to explain the l ess known-·-the 

exemplified. When the speaker has no enthyrneme he needs to 

use exampl es because they are a type. of proof. When an 

enthymeme is available , examples normal l y should be used 

after the enthymeme is established or in support of an 

enthymerne. It should be noted as a refinement in speaking, 



if the example . as used at the first of arguments more than 

one may be needed to make it a strong unit. However, if 

the premises or propositions have been stated firmly, one 

example toward the end may su,ffice. 

The Maxim 
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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 maxim given by 
Aristotle is as follows.] 
[Euripides, Media 295-6) 

Maxim 

Now add 
reason · 

Hence: 

No man of native sense should ever 
Have his children taught to be clever . . . . . . . . . 
It makes them useless, and they gain 
Jealous dislike throughout the town. 

the entire enthymeme. 45 

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 s·uch weal th as 

. . . 46 
excellent health." (2) Those that need no supplement be-

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

45 Cooper, ';L'he Rhetoric of Aristotle, p. 150. 

4 6Ib. ~ 
~·r p. 151. 
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forever ." ( 3) Some are part of an enthyrneme like the 

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

but actual1y are not J_,ecause reasoning is only irnpJ.ied , 
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such as: "Mortal as thou art, nurse not wealth immortal. u 48 

A maxim is best used when it refers to the subject 

under consideration and limits itself to that alone. 

Imagina..:.~ion 

Imagination is also a part of in~ntio. Imagination 

is quite low on the sea.le of reasoning , but may be important 

in some cases . It is placed midway between intellect and 

sensation. Sensation requires . the object to be present 

where~s imagination does not. Obviously , imagination must 

start with images, ideas , or mental concepts. Imagination 

i s important to invention because it can become "creative " 

and "visionary" in finding topoi and enthymemes to be us ed 

i n r easoning . 

Imagination can be used to exemplify certain ideas to 

an audience. For example , after reading Fox ' s .13ook of 

Martyrs the skilled speaker may be able to place images and 

ideas before his audience to help them unders tand some of 

the tr ials and tribulations of early Christians. 

47Ibid. 

48Ibid. 
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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 par-Cs or divi

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

some cases .be call~d the audience's attitudes toward a 

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

be to overthrow a certain government. It should be under

stood that the relationship between idea and image is known 

by the stress or importance placed on the kinship between 

them . They are important because abstractions of reason

ing must begin somewhere, and idea and image are at least 

two places they can begin. Aristotle proclai~s 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 d e liberative speech 

is addressed to the legislative body, the forensic to a 

court of law, and the demonstrative to a group which has 

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

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

Cicero fol lows Aristotle ' s divisions except that 

Aristotle uses differeni-_ terms. .He cal l s them the epideictic , 

th e deliberat i ve , 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 sometimes characterized by "display " of words 

and ideas. Epideictic ora tory is concerned with present 

circumstances rather than futur e or pas t . Although the 

epideictic speaker may . draw o n the pa.st or future for use 

in praise or blame , this t ype oratory will u sually draw 

from topics that r efl ect attitudes of a n individual , the 

speaker may wish to ex pound on the virtues of an individu a l 

such as health, b eauty , strength , and speed. Extraneous 

virtues might b e publ i c office, high birth, friends, coun-· 

t ry , or educ a t ion . 

Del i berative oratory is characterized by that type 

oratory used in the l egis l ative body. It i s typically con-

cerned with establ ishing i deas to be us ed to hel p man govern 

himself . Delibe r ative oratory requires topics of future 

pro jections, cause- effect, and associated topics~ 

Judicial or forensic oratory is at home in courts of 

l aw or debate. o·udicial oratory involves evidence , t esti

mony, witnesses and other types of proof. Judicial oratory 
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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 µsing inventio as. a major part of their 

development. Not only whol e speeches 1. 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) nar-

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

conclusio. 1149 

The exordiurn 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 hearer 

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

49Marcus Tulli Ciceronis, De Ora tore Libri Tr es; ·: w.i th 
introduction and notes by Augustus S. Wilkins (Hildesheim, 
Germany: George Ohms ·verlagsbuchhandlung, 1965), p. 56. 
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divides "the exordium into t wo parts: the principurn and the 

. . . 50 . . . 
insinuo.tJ_o. InsJ_nuat.io J.s best used when the audience is 

prejudiced· ag2inst tho ideas o r t h e speaker . The principum 

is u sed wh2n t he audience i s a l ready receptive to his ideas. 

These two divisions are ways of trea ting the sub j ect ma tte r 

in relation to the audi8nce . I n insinuat io t~e speaker will 

. need to be care f ul how h e goes about making his a udience 

foll ow. I~ principum he will wish to con firm the audience ' s 

b e liefs in him a nd further solidify these beliefs . The 

exordium shoul d be serious in nature a n d should show great 

dignity in order t o h e l p solidify the a udi ence ' s awareness 

of a great . speech f orth coming. 

t h i s: 

Cicero also declares t here are three ways to a ccomplish 

51 
''. (l) attentos ; (2) docilis; (3) benevol os. 11 These 

three Latin words in essence mean gaining attention a n d 

making the audience well dis posed to the speaker. 

Narr atio or the narrative is the 11meat 11 of the speech . 

Here events or ideas concer ning the topic are presented. 

Acco~ding t o Cicero it has three divisions : 

(1) the statement of the case ; (2) narrative in
t roduced to gain credit , t o disparage the opponent , 
and for similar purposes ; (3 ) illustrative n ar
r~ti~e~ , ei~~er mythol ogical , h istorica l, or 
fictitious. 

50Ib." _ ia., 

51 b. :I I J_o_ . , 

52rbid. 

p. 57. 

p. 58. 



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. 
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The ne.xt part of a speech is divisio, at times r e f erred 

· 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 e.asily 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 11 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 will stand 

firm against any pressures that might be applied against it. 

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

never l"eaving any issues to be brought to the audience's 

attention in the conclusion. 

Confirmatio is the establishment of the case. Con-

firmatio or Confirma tion is the proof (s} of the case. 

Proofs lend credit, authority, support, and credibility. 

Confirmation in a speech may b e accomplished by means of 
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testimony, authority, judgment, signs , comparisons , analog-ies, 

exampl es , parallels r and other modes charac teristic to proofs. 

It should be kept in rn:Lnd that arguments a:r.e supported by 

attributes of persons or a_ctions. Since this j_s 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 were not listed in De Oratore Libri Tres. 

Of refutation or confutio he says: 11 '11he refutation 

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

impair, disprove, or weaken confirmation or proofs in our 

opponent's speech. 1153 It is significant to note that the 

same methods of reasoning in establishing confirmation can 

be us ed when refuting the confirmation. 

At this point in the order of a speech He rma goras 

places digression . The digression can include praise for 

the speaker and abu~e for his opponent. Cicero does not 

argue with this because he believes it adds nothing to the 

speech. 

The peroration or cor:i:clusio i s the end of the speech. 

It may b e divided into three parts: first , the surmning·-up ; 

second, the indig~_?.tic~_; third, the c?._nques tio. 

'l'he surnming--up of a speech is very important. The main 

53 • L • 1 23 Cicero, De Inven-u.one, p . - - . 
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points of the speech are brought together in a cluster for 

the l ast time during the speech . _Summary wil l refresh the 

:memory of the hearers and wil l send them away with the 

points of the speec_h freshly embedded in their minds. 

The indignatio is a passage or passages that exc i tes 

the indignation or ill-will against the opponent. This can 

have a very effective result on the audi ence or judges. 

The coriquestio is a passage that arouses sympathy or 

pity f o r the speaker. This too can be an ·effective tool 

i n r endering 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 i t is the discovery or finding of 

arguments or sub j ect matter. · 

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

-reasoning, t opoi ("regions" or "places 11 where arguments are 

found), and maxims (types of reasoning). 

Invention is also affected by ethos , t he speaker's 

character; pathos , his emotional appeals; and his logos, 

reasoning or logical processes of making decis i ons. Proof 

also plays an important part in invention. 
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Topics are defined by Aristotle as being 11 r e gions" or 

"places" argume nts are found. He lists tv·7(:nty-eight for 

the speaker is consideration. ·cicero e xpounds on them and 

agrees in most cas es. 

'I'hree basic types of oratory are defined by Cice:co as 

deliberative , . epediectic, and forensic. These types are 

·characterized by their purpose: deliberative being associ-

ated with legis1ation; epediectic being associated with 

praise or blame; forensic being associated with courts of 

l aw . 

I nvention can be found in all six parts of a speech as 

defined by Cicero. They are: 

( 3) di~~sio, (4) confirmatio , . (5) confE_tatio, and (6) con·-

clusio. 

All the various aspects of invention mentioned coupled 

with Quintilian ' s stipuiation 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 11 of a 

speaker are "( l) to teach, inform, instruct [docer_c::,J; (2) 

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

. . 54 
f lectere ) ." One can appreciate the tremendous responsi-

bility placed on the orator. In order for him to satisfy 

and fulfill these responsibilities he must have that indis ·-

pensible canon--inventio! 

54Burke , A Gram.mar and Rhetoric of M.oti ves r P · 59 7 • --------------



CHAPTER V 

CRITERIA FOR EVALUATION 

The Importance of th~ Informative Speech 

Informative speaking is used today as a major part of 

our complex communication system that is a part of our 

· ·equally as complex democratic society. Complexity con-

sidered in ter~s of what, when , where , 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 t o 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 conununicate through speed:i helps 
us to do more than adjust to our envi ronment. 
It enables us to change our environment, to re
construct it so that we can bring it closer to 
the way we would like · it to be. In our human 

· context, then, the important subjects are those 
that allow us to discover what man can be.l 

1 Jane Blankenship , ::P-=u:::b:..::l:..:i=-· c=--S~p,_e_a __ k_i_n_g"'--: --=_A_Rh-:-e ... t_o_r-;::i:-c.....,a,,1,-P--=e_r_-· 
spective (Engl ewood Cliffs, New Jersey: Prentice-Hall, Inc., 
1966) I PP• 40-41. 
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A major .portion of communication of our society is in 

the form of the informative speech. This f ac t is borne out 

by a statement: from a recent work of literatur.:) on pub l ic 

speaking. " In our society the i nformative talk i s probably 

delivered more fr equently t han any other type o f speech. 112 

One has but to l ook a r ound to see who uses it . The 

informative speech is used extens i vely by t eachers , prea ch·-· 

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 . 

Pl'.lrEoses and Objective~ of I~~orrnative Speaking 

One of the basic purposes of the informative speech is 

to inform an audience about a pa~ticular subject. This is 

accomplished with various rh.etorical techniques . Dr. 

P . Mervil l e Larson states at least two devices in his book 

. Communicating Effective ly Through S:peech.: 

To inform means to impart information. Generall y 
it takes two forms , explanati on and instruct i on. 
Explanation tells what somethinj is ; . instruc-
tion t e lls how to do something. 

2Giles Wilksen Gray and Waldo W. Braden , Public Speak
i ng : Principl es and Pract.ice (New York: Harper and Row 
Publishers-,--1 963)~p-.--337-. --

3p . .Mervil l e Larson , et a l ., Communicati ng Effect:i.vel¥_ 
Throug·h Speech (Dubuque , Io\:Ja:·- wm-:--C.-Brown Book Company, 
19 69)-~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 dr explain. 

In orde:r to attain these two goals the informa tive speaker 

· must accomplish at l ·east two objectives, one being under

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

speaker's duty and responsibility to make s ure 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 h as 

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 tim:·e for the brain to record 

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

recall again upon comma nd. This, of cours e , varies with the 

individua l, and i s beyond the scope of thi s paper, except to 
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say that it must be accomplished by t h e speake r if h is speech 

is to b e effective. In order to obtain retention the speak

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

There are many d evices and techniques with which these four 

characteristics can be accomplished. Some of them wil l re

ceive attention later in this chapter . 

In addition to the four requisites to helpful reten

t ion 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 askin g its elf such questions as: What is t h is 

thing? What will it do for me? How do I us e it? How did 

it come to be? How will it affect others? 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 !CASALS are . In order to do this the 

speaker should define , expl ain, exemplify , and instruct 

concerning what !CASALS is and what its relationship is to 

the audience. 

Two things that will affect the informati ve process are 

the lis tener ' s motivation and inter est in the subject. 

Thes e two things ~lone are of prime i mportance in relation 

to being informed. Motivation may stem from vocational, 

educational, economic , or moral b e liefs and attitudes. 
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Still others may h ave th e ir interests increased by the speech 

itself or the spea.ker'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 want to be i ·nformed. When he has 

accomplished this, he is well on his way to a successful 

·Speech in terms of audience recepti venes.s . However, the use 

to which 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 

Informa tive speeches themselves .are characterized by 

differences in manner , content, and presentation. This being 

true, they can b e classifi ed into particular types . At 

l east three of these types are: (1) expository, (2) illus- · 

trated, and (3) demonstrative. Th ey are expl ained further 

to discover some characteri stics 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 words , knowledge, arrangement , mastery, 

and del ivery 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 

simp1e as possible. It will make use of enume:ration of 

main 1::ioint:::..~ and vivid descrin·I · ·io11 wl1ene'vr_,._r_ · · J 1 .c .i:-- .... ~ " po s ~ l . ) e . 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, qua l ity, 

.scene, person, or an idea by words. He will 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 hi s audience. For example , he may say the President of 

the United States is an individual who meets certain Con-

stitutional requirements, e l ected by the citizenry through 

th e electoral college to hold the hig·hest single governmental 

position in our sovereignty. This i s a definitive statement 

about the presidency. 

Description also is a part of the expository speech . 

The speaker must drc:.w a mental picture of his i deas before 

the audience. There are many ways this can be accomplished. 

For example, when one speaks of a bright red western hat , 

most of the audience can visualize this, especially if they 

live in the Southwestern United States. 

I t i s the speaker ' s oblig-ation to transform taste, 

scent, shape, color, sound, movement , and ideas into words . 

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

way to becoming an effective speaker. 
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The T l l'U'strated Spee·ch 

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 with so many fine 

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

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

'f orm one can produce. Our example of the bright red hat used 

i n an i llustrated speech would be for the speaker to produce 

a p i cture of one for his audience to see , or draw a hat and 

col or it with red chalk on the blackboard. · 

Illustrated speeches are quite effective and used a 

great deal, especially in business , · showi~g trends of the 

market , company net worth , or any other tangib le object that 

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

estate developer can not bring a city block of development 

pr operty into the r oom for . an audience inspection , but he 

can .bring an aerial view for them to see . 

The Demonstrative Speech 

To carry t he informative speech one step further one 

can use the demonstrative sp·eech . This speech employs all 

the characte-ristics of the expository and may include the 

ill ustrated speech , too . However , this speech brings the 

actual object before the audience. The speaker may ask the 

.audience to visualize a bright red western hat; h e may draw 

a picture or show a picture of one. In the demonstrative 
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s peech h e can say t "Let us see what I l ook like in a brig·ht 

r ed v.7estern hat. " Then he can . put one on; hence , the demon·-

stration is complete. Many demonstration spc:::eches are typi-

f i ed by assembling or disassembling an object before the 

a udience. Th e speaker may w3nt to demonstrate how an ob j ect 

functions . 

Informative Narrative 

The pr i mary concern of the informati ve narr ati ve i s t h e 

a c tual reporting of a sequence of events with no regard to 

persua.sion . This i s characterized by r eports to cornmittees 

or board::.~. The informati ve narrative may be used to c l arify 

a p r ocess in s tep·-by-step operational form. An exampl e is 

to describe the processing of copper ore ·into a brac e l et as 

the end product. 

Th ere are other types of informati ve narrative speech es . 

At least five of th~n are l isted in a contemporary textbook . 

They are: 11 ( 1) simple narrative , ( 2) autobiography, ( 3 ) bio-

graphica l sketch, (4) travelogue , and (5) historical ac-
. . 4 
count. " 

The simple narrative i s the recounting of an idea , event , 

or i ncide nt. An example is on·- the-·spot news briefs or prog-

r ess reports of an Apollo moon shot. 

ll . . 
Gray and Braden, Public Speaking : _ P:r:2:.ncip~e~_al!.9.. 

·Practi.ces , p . 313 . 



Autobiography and biographical sketches r ecount 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 infc•rma ti ve narrative. Admiral 

Byrd's narrative as an explorer is another. 
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An historica l 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 in~orming 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 intang ible. For example, what 

;is a democracy? What is communism? What is faith? What 

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

fancy it was just that, a concept, when 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 type speech 
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also may include aims, purposes , and philosophies included 

in the concept. Theory may be a very important part o:c t h e 

concept and should be noted as such. 

As we h ave noted 1 t he informative speech comes in many 

s hapes , forms , and des i gns. We h ave seen why informati ve 

speaking is i mportant as well as some characteristics of 

informative speaking. Characterist ics that once are devel

oped to a competent degree by the speaJ<:er are very i mpor t ant 

and significant to c l ear understanding and information dis 

semination in our society . 

Cha racteristics of -~G~_od~pe~.£1.~ 

What is a good speech? A g·ood speech is many things 

to many people. Patric k Henry 's f amous "give me liberty or 

give me d eath " speech i s hailed b y Americans as being good. 

Hovrnver , t he King of England probably had another i dea. 

In general terms, however, a good speech is one t hat 

accomplishes the goal or purpose of the speaker. Was h is 

purpose to ·incite a riot? Did he do t his? If the answer 

is a ff irmative , then it was a good speech. Did t he aspiring 

political candidate draw your vote as a result of his speech? 

Then it was a good (or effecti ve) speech. The f irst ICASALS 

symposium speeches were concerned with the establishment and 

deve lopment of ICASi.\I,S. Since this i s true , they were in

formative in nature only wi th persuasive overtones of what 
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ICASALS could contribute to Texas 'I'ech, the Southwest United 

States, and the world population as a whole. 

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

all. For .Lnstance, does the fact tha t Eisenhower defeated 

Stevenson for the presidency necessarily mean he was the 

· better speaker? 

The results criterion for informative 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 were 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 knowle dge of the subject; (2) experience in 

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

and (4) their commonly known expertise in their specific 

fields of study. The audience could believe them as speak-

ipg the truth on these four criteria. 

Another criterion used for judgement is what some writ

s ers call th e skills criterion or artistic theory. This 

5 Glen E. Mills and Otto F. Bauer, Guidebook for S~udent 
.speak~rs (New York: The Ronald Press, 1966), p. 3. 
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criterion empl oys t he use of princ iples of accepted rhetori

cal theory. Such th i ngs as content, style, delivery, orga

ni zation , ethl cs , and other principles characteristic to 

rhetorical theory can be used as evo.luation criteria. .l-\1 -

though a s pecific· criterion for ev a luation i s established 

later in this chapter for the s even speeches of the first 

IC.P.SALS symposium , these two criteria of evaluation are 

me ntioned so the reader c a n b e familiar with o t her ways a 

speech can be evaluated. 

The cha racteristics of the seven speeches analyzed in 

th e next chap·t er conce rning the time, topic , occasion, and 

audience have been discussed in a preceding chapter . This 

i s b ecause these char act eristics were a l l 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 spee ches was to inform 

the audience of many characteristics and uses of ICASAJ_,S . 

Specific purpose i s different iated from general in terms of 

th e specific goal or purpose to be accomplished . For ex-· 

amp l e, the general purpose of the ICASJl.LS ' spee ches was to 

inform the audience of some of the rol es ICASALS could per

form . Honorable Stewart JJ. Udall h ad t he specific purpose of 
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informing the audience of conservation in relation to arid 

a·nd semi-arid lands . 

Current textbook authors see the need for purpose as 

one writes~ "Without a specific purpose a speaker canriot 

properly conduct analysis, i nves tigation, arrangement, or 

any of the other essential steps in preparation. 116 Not only 

,purpose in direction of prep~ration, · but purpose of speaking 

as well qemands the attention of the speaker. 

Crystalliz e 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 id·eas 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 statements that receive the Roman 

numerals in contrast to l esser supporting ideas · with alpha

betical designations. These are also the divisions of the 

body of the speech. Rarely is only one point us ed and 

usually no more than four due to limitations of time and 

6Ibid., p. 13. 

\ 
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memory . The main ideas or points are supported by examples , 

facts , figures , authority, and iJ.lus trations to expound 

and clarify the main points. 

Introduction--.. ·Booy·- -·Concl us ion ·--------.... ---·-·----·-~----~ ..... ___ _ 
Effective informative speeches are typically divided 

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

The introduction i s the first part of the speech in 

which initial attention must be gained and focused on the 

central idea. It is estimated by speech researche rs the 
. . 

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

attention . 7 A third function of the introduction is to 

create interest in the subject. 

There are at least five \·.Jays one can accomplish the 

t hree 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 t echniques , if related to t he speech , can 

accomplish the desired goals of the introduction . 

Also included in the introduction is the des ire to 

secure the good will of the audience. This c an be done by 

complimenting the audience , being f~iendly, and exhibiting 

7vernon R . McGuire , "'I'he Informati ve Sp eech 11 (Lecture 
delivered at Texas Tech University, Lubbock , '.rexas , Apr il , 
19 '69) • 



an attitude of sincerity and fairness. The introduction 

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

being discussed". 
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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 11meat 11 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 1 (7) spatial 

order, (8) topical order 1 (9) order of importance 1 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 before1 the speaker quits. This can 

be done by a simple summary, reiteration of main points, 

or restatement of material in the body. The conclusion is 

very important to the speech because it 11wraps up" a speech 

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

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

the appropriateness of wor ds and use of l anjuage. Us e of 

l anguage includes correc t ness , clarity, and ornamentation. 

Arrange nent of i deas mus t be clear , con~ise, and easy ~o 

foll ow by the ciud ience . Delivery must b e effective t o help 

the speaker carry h is ideas to the audience. And ,as men-

. tioned before, knowledge and mastery of subject ~atter are a 

r equirements of effective speaking. Put a ll these together 

in the proper portions and one will have the ingredients o f 

a good informative speech, 

Eva luatinq t~:;:~~ASI-'.LS_§p~eche~ 

Now a foundation or basis c an b e l aid for evaluating

the speeches treated i n this text. Evaluation criteria 

provide u s with a tool with which '\/Je can measure charac-

t eris tics of a speech. This text is concerned with rneasur·

ing character i s t ics of invention. When t h ese are measured 

with suit a ble and acceptable rhetorical theory, a satis

f actory eval uation should r esul t . 

To do this, certain questions must be asked about t he 

invention o f the speech es to determine how and if they ac

complished t heir goal. Questions including those that will 

b e answered are lis t ed below: 

I. Purpose in r e l ation t o !CASALS 

A. Was the purpose s t a t ed or implied? 
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B. Was the purpose of· ICASALS organization and 

development established? 

' C. Was a relationship of the purpose · of ICASALS 

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 show his own relation to 

the t opic and/or audience? 

7. Did the introduction : 

a . Give backgr~und of topic? 

b. Define terms? 

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

9 . Was the importance of ICASALS establi~hed? 

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. Was the order of development appropriate 

to the speech topic? 

3. Were there divisions between 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 po i nts connected by transitions 

such as words , sentences or ~aragraphs? 

C. Conclusion 

1. What type conclusion was used? 

a. Restatement 

b. Reiteration of main poi nts 

c. Summary 

d . Other 

2. Did the conclusion : 

a . Balance i ntroduction? 

(1 ) In l ength? 

( 2) In content? 



3. Was the conclusion: 

. a. Emo.tiorial? 

b. Logical? 

c. Ethical? 

III. Content 

A. Logical proof 

1. Was reasoning from sign evident and con

sistent? 

2. Was re.asoning from example evident and 

consistent? 

a. Figurative analogy 

(1) P~oof value given? 

(2) Used . to illustrate? 

b. Literal analogy 
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(1) Did analogy correlate with . 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. Receptibility? 



5. Was the appeal of self-preservation and 

preservation of the human rac ~ used? 

B . Ethical proof 

1 . Did the speaker establish his aut.11ority 

on the topic? 

a. By experience 

b. By documentation 

2. Did the speaker have an apparent command 

of knowledge? 

3. Did the speaker display a balance of 

propriety toward himself , his audience, 

and his cause? 

4 . Did the speaker establish any personal 

r easons for giving the speech? 

C. Pathetical proof 

1. To wha t emotions d i d the speaker appeal 

i n informing his audience? 

a. Fear 

b. Pity 

c. Anger 

d . Appeal to steadfastness 

e . Happines s 

f . Confidence 
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2 . Did the speaker use urgency of self

preservation or preservation of the human 

race as a pathetical proof? 



3. Did the speaker establish social and/or 

moral responsibility as emotional proof? 
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· In sununary, this chapter deals with some of the .purposes 

and objectives of informative speaking. It also d eals with 

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 s even 

speeches under evaluation . 



CHAPTER VI 

EVAT_,UNL'I0N OJ? THE F IRST ICASl\LS 

SYMPOSIUM SPEECHES 

Intror'luction 

In this chapter the questions raised in chapter five 

are applied to th e speeches delivered in the first !CASALS 

symposium to test the invention therein. 

By Honorable Stewart L . . Udall 

Purpose in Relation to !CASALS 

Mr. Udall noted from the beginning that he was here 

for a specific purpose. Of this purpose he said: 

I t.:11ink you are doing it [selecting a new leader 
and a n ew mission] with a proper flourish in 
having a symposium of this kind . I am delighted 
to be here and participate .I 

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 

-----·---------
1Appendix A, p. 152. Subsequent quota.tions from Secre

tary Udall ' s speech will be found in Appendix A. 
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its leadership and 11 for their wisdom of inviting President 

Portes Gil to come and participate." . 

Stili 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 
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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 new 
insight into the arid lands. How we stretch our 
supplies of water and all resources, how we learn 
to recycle, and reuse resources, how we 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 the wet regions to 
the dry regions--all will determine in the next 
two decades whether we fail or succeed. 

It is apparent Secretary Udall was well aware 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 prefaced 

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

and by praising dignitaries that we re in att endance. An 

example of Lh:i.s is, II a passing conLTnent about another 

landmark. This h appens to be your Congres sman, George Mahon. 11 

He also iO.enti:Eied with the audience by his reference 

of · having.been h ere before: "My previous contact·---thinking 

. back--was athletic, as a former basketball player who came 

h ere 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 n ew mission for this institution, 
because there is a special challenge abroad today 
in terms of conservation in the arid and s emi~ 
arid lands. 

By relating his speech to his topic in this way he a l so 

produced clarity and crystallization of the central idea , 

that being: 11 a special challenge abroad today in t e rms of 

conservation in the arid and semi-arid lands." 

Body 

In this speech the main points were not listed . Rather 

he chose to speak from a continuous theme. Although specific 

points are identifiable, they were not listed as such. 

The transition of this speech from introduction to body 

is quite smooth·-·-so smooth that the l aymen probably would 

not realize the speaker was into the body of his speech. 



In the first few paragraphs of his speech Secretary 

Uda11 corrunented generally on the population explosion and 
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conservation problems in our country. He used past history 

to indicate it is wise that ~he peopie 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 r esources 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 na+-

rated a story to make his points that people must cons erve 

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 War army major to carry his ideas. He began: 

John Wesley Powell had been an army major and 
lost an arm at Shiloh. We remember him, though, 
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, 11 For eleven years Major Powell studied 

the ecology of the Great Plains and the plateau country. 11 

He also showed Major Powell's wisdom, and related that 

wisdom to contemporary thought: 
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Hen n eeded a lvhole new approach for colonization 
a nd settlement. Water planning k eyed to a n over-· 
all conservation approach was the answ8r . Powell 
saw this ar1d asserted it in hi s repor~ [submitted 
to Secretary of the Interior, Carl Sch~rz , on 
April 3, 1 878 ] , and in other writings and in his 
speeches. Powell's i dea ~,ras that in irriga.ble 
valleys settJ.ers could join to f orm irrigation 
districts and apply t o the Federal Government for 
a survey . It is surprising , really, how l ong it 
took u s t o come to recognize th e wisdom of Powell ' s 
idea , again a political idea , but you h ad to have 
n ew human institutions, po litica l i nstitutions - 
the irrigation districts. And out of this, just 
think how many differ~nt governmental entities 
have spa·wned. 

Through Major Powell, Secretary Udal l kept h ammer ing 

at the conservati on theme . 

He saw that the grazing or pasture l and which 
formed the largest part of the arid regions were 
a special problem. Overgrazing had a lready dam
aged millions of acres of public rangeland. . . 

After establ i s h i ng Ma j or Powel l ' s part in earl y ecol ogy , 

and ·in this way t e l ling his listeners what was and what 

should be, he mov ed to anoth er main idea by way of a para-

graph. He then noted how a center for arid and semi-arid 

land studies could contribute knowledge to many of our prob-

lems . His paragraph of transition was: 

These are some of the exciting n ew problern:s that 
confront u s . But the old truths and the o ld 
techniques that Powell p erfected are as pertinent 
today in terms of tackling these problems as they 
were one hundred years ago . 

At the Federal level, we a re continuing to l ook 
for scientific solutions t o arid land problems . 

·By u sing this t ransit ion to another.m~in point he was 

able to relate the gove rmo.ent ' s and universities' roles in 
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.relation to contemporary conservation thought. He then pro-

ceeded to tell his listeners in part what j s being done t oday . 

Ultimately, his [Powell's ] ideas were vindicated 
and a few months before he died in 1902, with 
Teddy Roosevelt in the saddle and with Powell's 
friends alongside, . iegislation was passed estab 
lishing a national reclamation program. 

Secretary Udall carried this theme still further by 

giving ·more information o n what 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 we 

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 
l ands , at l east so I believe, and it is no acci
dent that the very parts of the West that Powell 
described in his arid l ands report contain most 
of our great national parks. 

The body of Secretary Udall's speech contained three 

main points; first, the estab lishment of the fact that there 

definitely is a problem confronting ecology and conservation; 

second, what has been brought to bear in the past by way of 

Major Powell's exploits late in the nineteenth century; 

third, what is being done at present and some projections 

that are forthcoming. 
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Conc,l us ion 

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 conclusio~ in ess~nce 

told. them what he just said and included another reference. 

to . the appointment of Dr. Murray . The introduction-c;:onclusion 

·balance was about the same ·_in length too. In manuscript form 

the introduction was sixty-four lines and the conclusion-

f arty-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 6f his- sp~ech did a very good job 

of relating to the occasion. He also us ed a quotation from 

T. S. Eliot's The Waste Land that very aptly relates to the 

overall scope of ICASALS when he said: 

The poet, T. S. Eliot, wrote in The Waste Land 
these words : 

11 
• where the sun beats 

And the dead trees give no shelter; the cricket 
no relief, 

And the dry stone no sounds of water · 
. 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 from 

T. s. Eliot has been us ed frequently in ICASALS' 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 sign was employed by Secretary 

'udall throughout the speech. He used Major Powell's expe-

riences and findings to establish what .was, isr and may be 

in the future. An example of our misuse of conservation 

and its relation to other cultures was cited: . 

Despite th e l essons of the Mediterranean, we 
made some of the same mistakes ourselves. If 
there was any dramatic failure of land manage
ment--someone descr1bed it as a failure of 
people--it was the Dust Bowl itself. 

Here we have an example of sign r easoning of what hap-

pened to one culture could, and in this case did, happen to 

another. 

Still another .example of sign reasoning . was used when 

he said what Powell knew as a fact: 

Powell knew 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 always 
was the key. 

Sign reasoning was used throughout the speech, but limi

tations of time and expediency do not allow this analysis to · 

not e nearly all, but the above are given as typical examples 

of reasoning from sign. 
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'rogether with sign reasoning is reasoning from exampl e . 

In this speech most of the body of the SJ!eech was built around 

a narrative used as an exampl e , that being the findings of 

Major Pow ell. He usGd this n a rrative as an example tha t 

shows what conservation of natura l resources h as been in the 

past wit h predictions for the future. He a lso used another 

· story as an example to tell his lis t eners what l and condi-

tions prevailed in the middl~ nine t eenth century: 

I like to tell the story that i s related by one 
of th e Utah historians whose grandparents c ame 
across some of the desol a t e southern Utah country 
with which Powell was so familiar. In t hose days 
wate r was so scarce and the weather so h arsh 
that people r eferred. to this arid country as "the 
land God forgot. 11 This historia n writes now , one 
hundred yea r s l ater , we see that this i s indeed 
th e land " God s aved for Himself." 

As one c a n see, these uses of exampl e are drawn from 

litera l analogies . And these a nalogies did strengthen the 

units of proof. 

He a l so gave a specific example of what i s currently 

b eing done to imp r ove conservati on wh e n h e procla imed: 

Pres i dent Johnson in his Spec i a l Message to the 
Congress l ast February on-:f).rese-rving our natural 
h eritage proposed--and thi s was t h e first time 
any president had made such a proposal--that we , 
the America n people , procla im a conservat ion 
creed to guide us in making our decis ions. 

Since most of the people in attendance for the s ymp-

sium speech es were here for the purpose of t h e symposium and 

t he inauguration of Dr . Murray, it ma y b e assumed that they 
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were, for the most part, in accord with the beliefs and 

attitudes .expressed in this ·speech . Th e appeal for preserva-

tion of the human race as an underlying theme is typical of 

.the ecological movement then and now. 

Ethical Proof 

The fact that Secretary Udall was Secretary of the In-

terior was enough for most people to have confidence in his 

ethical appeals. : However , he did subtly es tablish 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 the Cabinet who 
have had two thousand days 1 and we still manage 
somehow to keep going. 

He also established propriety toward himself, his audi-

ence, and ICASALS throughout the speech with reference to 

his former contact with Texas Tech and what ICASALS could 

do for conservation . 

One of his reasons for giving the speech was stated: 

"My contact this week with Tech is an intellectual one, and 

I hope I leave some small d eposit h e re." 

His ethical proof_ was u sed in an example of personal 

experience when he said: 

Living in the Southwest as I have, and sitting 
perhaps too .often looking into the Mexic~n sun
sets, I know that we all share both the beauty 
and th e bounty of the land. 
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Pathetical Proof 

In the infornative speech often pathetical proof is not 

~s important as l ogical and ethical. This is especially 

true when compared to t he persuasive speech. However, an-

other underlying theme of the speech was the preservation 

of the human r.ace. This has emotional appeal as well as 

logica l. The T. S. Eliot quotation which was noted before 

as being at the end of the speech is an emotional appeal 

that implie s fea r 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 b e fore the ending 

as h e raised a few questions that are subtle pathetical ap-

peals. They occurred as he began: 

So the question that we are really confronted 
with--the large question, of which the arid lands 
problem is a parf--is : Can we , by science and 
technology , continue to add to our wealth to make 
life more enjoyab l e , 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 we do all this without , at the 
~ame time d estroying the very environment of man? 

I think th e latter is the larger question. Can 
we have a prosperous society that is also a clea n 
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 we find a marked differ-

ence between Secretary Udall's speech and Sr. Gil's speech. 

The purpose of hi·s 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 ICASALS, nor .its 

purpose, was mentioned in the speech. 

2Appendix B,. p. 164 . Subsequent refe rences to Sr. Gil's 
speech will be contained in Appendix B. 
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Structure and Organization 

Introduction 

In the introduction no apparent attempt was made to 

gain attention. As was noted in the r eference preceding , 

the purpose of his speech was stated in one sentence. The 

introduction did relate _to the topic of his speech as h e 

gave his · listeners the topic in the last seven words: 

" . · arid and semi~arid zones in .Mexico. 11 

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 was in the second sentence. 

I would like to send a warm and re~pectful greet
ing to President Johnson, to Governor Connally, 
to the distinguished personalities pres ent and 
to the great American people. 

As the reader can see, the audience-speaker r e lation·-

ship was through the words, "the great · A_rnerican people," 

. rather than this specific audience. 

One can say , in this case, the central idea was clear 

with his establishing the purpose of his speech . 

It is noted that in manuscript form the introduction 

contained only two sentences, or one paragraph, or six lines. 

However, as the reader can perceive, much information was 

contained in · that short paragraph. 

Th e r e was no deliberate transition from introduction 

to body noted . 
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Body 

The main points of the body are not listed as such. 

However, they are ide ntifiable as topic sentences in para-

graphs that follow. Separate examples of main points are 

·as fol lows : 

The· Republic of Mexico is . located between four
teen and thirty-two degrees north, and eighty
six and one hundred seventeen degrees west lati-. 
tude. · · 

La Forestal, the organization that groups to
gether more than seven hundred cooperatives com
prising 12, 800 agricultural workers on conununal 
la,nds, is in charge of collecting the fiber 
produced in the semi-arid zones. 

One of the principal obstacles encountered by 
the Mexican government is attempting to solve 
the variety of problems .of the arid zones in 
the particularly wide dispersion of these zones. 

The principle problems confronting the farmer 
in these zones are the uncertain market for 
candelilla wax , the . difficulties of collecting 
the wax, and its scarcity . 

These are four examples of topic sente nces that se.rved 

as introductions to the main points of the speech. All 

points such as these were · developed in subseq uent paragraphs. 

No one point was given more attention than another. 

· Conclusion 

There was no identifiable conclusion . There was an end 

to his speech but no conclusion. In · the last paragraph he 

made r e f e renc e to the progress Egypt is making with deserts , 

and the speech ended with that paragraph. 



Content 

Logical Proof 

Both sign rea~:;oning and reasoning from example we re 

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 within arid 
zones] , is therefore essentially an agrarian 
country. 
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Another exa mple is, "Becaus e the land yield is low, the 

allotment for comrnunally worked farms covers wide areas." 

Still another example of sign reasoning occurred when 

he said : 

Certain zones of three northern state s are going 
through difficult economic situations because of 
water scarcity and the plague infestation \\1hich 
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 Mex ico . A few are 

shown below: 

Further, it should be pointed out that nearly 
32,000,000 hectares3 out of a total of almost 
200,000,000 are within arid zones. 

In summary , therefore, the controlling agency 
[La Forestal l has an annua l surplus of 5,200 
tons .fo0;h.lch there is no marke t. 

3An hectare is a surface measure , the common unit of 
l and measure in the metric system, equal to one hundred a.cres, 
or 10,000 square me ters, equival ent to 2 . 471 acre s. Th~ 
American Colleae Dictionary. Text Edition, 1957 , p. 560. 
------~·-·- ......... ·-·-------.... -·!.--.-.-.- ------···--··- ..,· .. -·---· 



The farmers benefited in the pilot program of 
1965 by receiving .10,000 four-week-old chicks 
delivered at the rate of , 2,000 per week. 

In Baja, California, the re is a depressio n 
called Laguna Salada which is dry most of the 
time, and only occasionally is filled with water 
carried by streams or rises .· From 1884 to 1929, 
it has filled only six times and on each occa
sion tpe short-lived lagoon was full of fish . 

Ethical Proof 
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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 

ethic~l 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 wa s 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-conclus ion. 

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 educ ated in quite a different 

culture and environment as compared to the other speakers 

who were citizens of th~ 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 11 

By S. Dillion Ripley 

Purpose in Relation to !CASALS 

The purpose of ICASALS was brought to the listener's 

attention as Dr. Ripley noted: 

. . the challenge of adapting human societies 
to arid environments . International, multidisci
plinary programs designed to meet this challenge, 
such as President Grover Murray of this college 
is planning, are urgently needed.4 

4Appendix c, p. 171. Subsequent references to Dr. 
Ripley's speech will be contained in Appendix 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 1957 and 1962 by providing research sup
port at certain institutions in arid regions and 
sponsoring symposia is now fading away. It was 
never intended ti1at this program should continue 
at that particular level of activities, and it is 
timely for institutions like Texas Tech no logical 
College to take leadership in both pure and ap
plied research and education concerned with arid 
lands. · 

In the prec~ding quotation from his speech reference was 

made to other research done in the area of arid land studies. 

This wa's th.e only such reference to previous work r emarked in 

the symposium. 

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 was that of an 

interdisciplinary scope. Th e 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 between the 
physical and the life scie nces on one hand, and 
the behavorial science on the other. This may 
sound like an all-embracing and impossible goal, 

· but this is exactly what Pres ide nt Murray and 
other educators mean when they talk about inter
disciplinary or multi-disciplinary, programs. 
This means that a univers ity, such as Texas 
Technological College, must evolve strong com
petence in several areas of knowledge, or else 
join with other universities in a consortium 
that will encomp~ss th e re.levant fields. 
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Towards the end of his speech he returned to this thesis, 

commenting on the purposes ICASALS could fulfill. 

The museum being planned as a part of your d evel
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 ~entioned were 
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 rel ation to his environment. 

By doing this he spoke o{ the topic of his speech. 

Then after a brief mention df the role Texas Technologi-

cal College will p l ay in man's ecological pursuits, he spe-

cifically stated his purpose in speaking . 

First, I would like to provide a brief perspec
tive in historica l ecolog·y, and then, on the 
basis of that background, make some suggestions 
on researbh and educational approaches in seek
ing to achieve better · relationships between man 
and his arid environments. 

He the n proceeded to give a history and background of 

his topic. The introduction was definitely related to his 



114 

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 were 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 why man seems to have chosen 
arid lands as centers of some of his earliest 
cultures? 

A supporting point for this main point was, 11 In all 

probability he evolved together with the arid lands in wh ich 

his early cultures evolved. 11 

The main points were connected usually with paragraphs. 

The order of development was a time order, showing his 

listeners the background and history and telling what 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 began 

his conclusion by, 11 In conclusion , may I . 11 He u ses 

the conclusion not as a reiteration, summary, or restatement, 

but to make still another emphasis , that being: 



In conclusion, may I emphasize that UNESCO has 
developed a strong foundation upon which univer
sities and other institutions can build conti nuing 
programs of research and education concerned with 
environrn.2nta:t. improvement of the arid zones of the 
world. 
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This h ad been one of the under l ying themes throughout 

the speech and was appropriate as a conclusion of this type. 

The conclusion matched the introduction both in l ength 

and content as UNESCO · and its characteristics were brought 

to bear in both. Both the introduction and conclusion were 

logical i n 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 i r rigation. I t 
has been well documented by archaelogists that 
the giant irriga. tion s.chemes of the past l asted 
for only a century or two; 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, 
mod~rn veterinary medicin e , boreholes for dis
tributing water, and supplementary f eeding of 
livestock . 

As h e developed his speech, especially in ~elation to 

history and background, which las ted nearly half of the 

speech, he used examples to good advantage. One primary 
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example that was used throughout the speech was the example 

of man discovering and developing fire as an ecological 

factor. He referred to this example many times in relation 

to man changing hls vegetational and ungulatational environ--

ment. 

Proof of man's first ecological contacts was given 

by example. Example was also used to draw from history and 

apply to contemporary ecological problems. 

We are now coming into an era when macroman.ipu
lations of the environment are possible on. a · 
scale riot previously imagined. 

As the reader can see, the speaker was speaking to the 

audience at hand with a view toward all mankind 1 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 
th e two dozen. UNESCO reports on arid lands, . .. 
[the speaker then fully documents four books and 
continues], and especially discussions with my 
colleagues in a variety ·of disciplines at the 
Smithsoni~n Institution. 

This is excellent ethical proof of his ability to sp~k 

on the subject.. He definitely had command and knowledge of 

his invention. No personal reaso~s were given for speaking. 
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Pathetical Proof 

Pathetical proof was limited in this speech to the 

subtlety of an appeal for the ultirnv:t:::· pres ervation of ·che 

human race . 

Surmnary 

This was a bri lliant 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 h ad a 

mes sage to deliver . His message was substantiated by logi-

cal and ethical appeal. He was in control of his thoughts 

and the arrangement of them consistently . One of his strong 

points w~s the excellent manner in whi ch he justified Tech 's 

role and ICASALS ' role. 

"Resource Devel O_J2 .. I!}ent i n rr e xas II 

By The Honorable John Connally 

Purpose in Relation to ICASALS 

After Governor Connal ly delivered the typical amenities , 

which were quite a few in number 1 he finally came to the 

point. In one short paragraph h e gave his reason for being 

h ere and the topic of his speech. 

We are talking today about arid and s emi-aria 
l ands. It i s a subject tha t has sudde nly burst 
forth as one of paramount importance and in 
which each of u s ha~ a tremendous interest and 
an abiding concern. 

5Appe ndix D, p. 180 . Subsequ ent refer ences to Governor 
Connally ' s speech will be conta ined in Appendix D. 



Governor Connally praised Texas Tech's purpose and 

scope for assumixig 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 unde rtaken and 
launched the finest program of its kind ·that I 
know in the study of tl ;e arid and semi-arid lands, 
of which we are a part. 

Structure or Organization 

Introduction 
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This speaker bega n 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 h e 

spent thirty-five lines in amenities. This was the longest 

introduction found in th e symposium 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 h e gave a b a ckground 

to his topic. This can also be c a lled his first point. It 

reads as follows: 

Civilizations have flourished or declined as a 
restilt. of impro~er utilization and expl6itation 
of water and land resources. The long history 
of the lands in the eastern Mediterranean demon
strate the d e cline resulting from the lack of 
knowledge. . . 



Fifteen hundred years before the birth of Chri st 
the r e existed one. of th e greatest conservation 
programs and irrigation systems ever k ::!.own i n 
th e h istory of civilize d man . 
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Governor Connally did an excellent j ob of preparing h is 

audienc e for wh a t he h ad to say in terms of giving the 

history an~ background of his topic . rrhen he showed a 

smooth tra.ns i ti on into his s ·econd main point , and in this 

case the one wi th the most emphasis, when h e said: 

I think this dramatizes the situation we [Texas ] 
h ave when we talk about a rid and semi--arid l ands . 
Whi l e we a r e a l ong distance from t hat a rea both 
in t erms of geogr aphy and time , the problem of 
wise utilization and development in our arid and 
s emi-arid l ands is r eal t o us, and is becoming 
increas ingly so. 

Throughout his speech he Sl;lpported his main ideas by 

r easoning , example and ana l ogy (whi ch wil l be dis cus sed in 

the section of l ogica l proof ) . 

Conclusion 

Th e conclusion of this speech was a general summa ry 

of what h e had just said···-not a point-by-point summary , 

but a philosophic surmnary referring to Dr . Murray and the 

need for insti tutions to champion the educational and re-

sea rch goals of _arid lands. 

I l ook forward with great h ope to the inaugu rati o n 
of Dr. M.urray because I know he is going to bring 
d epth and b readth of experience , vitality , daring 
and courage to the direction of this institution 
t ha.t will benefit a ll of t he people of Texas . 

I t i s to suc h e duc a tional institutions as this 
that we are going to h ave t o 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. 
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He enaed his speech by offering himself and the resources 

at his control to help the institutions of Texas solve the 

problems associated with arid lands . 

The conclusion was emotional in nature because he defi-

nitely spoke on the theme of hope that the goals of allevi-

ating the problems of arid l ands could be met. 

Content 

Logical Proof 

Reasoning or proof from sign was apparent 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 how it failed for them. 

They [earlier cultures] did not understand or 
appreciate the tremendous value of water or soil 
conservation. The canals were 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 dramatizes the situation we have 
when we talk about arid and semi-arid lands. 

Other examples to support his use of sign reasoning are: 

"Research relative to specific water resources and related 

l and resources is going to yield many results." 

Consider that these 5,000,000 acres of land re
quire now a withdrawal from the Ogallala Reservoir 



of approximately 5,000 , 000 acre-feet of water per 
year, with · a rech.arge 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. 
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As the reader can perceive he also supported his rea-

s.oning by facts. 

The example of history and reference to what cultures 

had done with their conservation sy~tems was an underlying 

th eme of the speech. 

He also gave examples of what was being done to help 

solve the probl ems of arid lands when he said: 

In August , 1964, I requested the then Texas Water 
Commission to accelerate its state planning work 
and_ develop a statewide plan. 

It can be assumed that his speech was acceptable because 

he was speaking to a homes t ate crowd with visiting dig.nitaries 

who had come for a common purpose. 

Ethical Proof 

Ethica l proof in this speech was established to a de

gree in the introduction . He showed himself to be aware of 

the people he has worked with in Texas government by mention-

.ing them by name . He had especially high pra.ise for those 

from the West Texas area and by doing this helped to cause 

· th e audience to be well disposed toward himself as a speaker. 

He had an air of command of the subject by the use of 

th e pronoun 11 1" throughout the speech. He used reference 
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to himself as being in the position to have caused or to · 

have overseen c ertain developments of water and conservation 

resources in Texas, not that he personally caused action , 

but as a . result of his office .developments did occur. A 

case in point is the documentation just cited . 

Pathetical Proof 

Emotion in this speech, like the othe~s , 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 when he said , 11 No area of 

concern i s greater in my mind than with respect to water 

and soil conservation . 11 

.Summary ·. 

Governor Connall y was in a different position in rela

tion to his audience than t he other speakers. He was speak-

_ing to "his peopl e 11 and was in the hometown of his Lieutenant 

Governor . This wa.s reflected in r epeated· reference to Lieu- . 

tenant Governor Smith and contributions of other West Texas 

lav.nnakers. Governor Connally gave an excellent background of 

his subject and showed his authority on th e topic through his 

knowledge of the subject and his office. 



"Education: The Human Side of 
Economic Development" 

By Honorable John W. Gardner 

Purpo~e in Relation to ICASALS 
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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 hurnan. 116 

One of the purposes of ICASALS was referred to, possibly 
r 

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 was contained in a paragraph 

in the conclusion. 

I can think of no finer way for a university to 
welcome a: new president than to of fer in his 
ho.nor 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 . 

. 6 
Appendix E, p. 187. Subsequent references to Secretary 

Gardner's speech will be contained in Appendix E. 
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Structure· or Organization 

This sp~aker gained attention by relating the problems 

Of ~rid lands as being scientific with the human aspect 

· being closely aligned to the technicality involved. 

The problems of arid and semi-arid lands are 
part technical and part human. And the two parts - 
what to do about the land and what to do about the 
people who live on and work the land--are inseparable. 

By the quotation above he defined the thesis of his 

speech, that being the c.orrelation between the two factors 

mentioned. 

The last two paragraphs of the introduction were defin-

iti~e of his purpose. 

There are also means of intervening in the human 
part of the system, and the principle means is 
education. 

That is what 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 cortcerning his purpose ana central i<l~a. 

Body 

Th'e main points were not listed but were recognizable . 

in the speech. They were very easy to identify with thei_r 

supporting evidence as well. The · exarnpl_es quoted below show 

this quite clearly. The first point was a simple sentence 

followed by a supporting sentence of the next paragraph. 



The relevance of education is now widely recog
nized. 

When someonP 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 conmmnity has. certain shared values. 
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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 then 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 his speech to 

praise Texas Tech for its contribution to its newly found 

role. Also, a congratulatory reference was made to Dr. Murray. 



126 

He closed by giving his best wishes to the entire university . 

Since the conclusion ~as epediectic in natur~, 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 us ed throughout . .Examples were . 

bias ed in that they were drawn from specific material t..hat 

he knew about and they were applied specifically. Th ey 

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 example 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 American bringing technical assistance can 
do something to help create that confidence , if 
he has some knowledge of and respect for the cul
ture in which he is working . 

Examples were used intermittently as proof of his con

tentions. The best documentation of this fact is: 



It would take me far afield to describe these 
[attitudes and v~lue essential to a functioning 
modern society ] in any detail, but I shall give 
you. an example. 

Americans who have gone out to provide technical 
assistance around the world r eport that in many 
areas their greatest obstacle is neither ignorance 
nor poverty nor hostility but a kind of passivi~:y 
and fatalism . 

Ethical Proof 

This speaker specificall y established his authority. 
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Without a doubt the audience felt his competence to speak on 

this topic because he was the Secretary of Health, Educati on , 

and Welfare. His topic related to all three of these of-· 

fices. He justified his abil ·i ty to speak on this subject in 

the second sentence of his speech when 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 a l so included commitment to the 

cause of education. 

Pathetical Proof 

Secretary Gardner used the underlying theme 6£ the hope 

. that . education can bring success in relation to economic 

development. He also expressed hope that understanding will 

·bring confidence in dealing with problems of developing new 

nations when he said~ 

We are now beginning t o understand that we are 
trying to teach people who have for many years 



.been subordinated or excluded or discriminated 
against or in other ways nlade to doubt their 
own value, v1e must first of all repair the 
damage to their ov.m sense of worth. 
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Hardly any other use of pathet~cal proof is used except the 

overall connotation of the nation's responsibility in helping 

people. And this is established by example . . 

Summary 

Thi~ speech had a high listening coefficient. It was 

an example of excellent organization and arrangement of .one's 

points. Hi~ d larity 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 !CASALS 

This writer was not ·able. to :identify any reference . in 

Dr. Pecora's speech to the purpose of !CASALS itself. A 

short reference was made to Tech, using it as an example of 

location in explaining about arid lands of the Western 

·Hemisphere . 

He did note that the occasion, which had as its purpose 

to enlighten . the audience concerning !CASALS, was one in 



which he 11 wished to seize the opportunity to develop a 

thesis. . ,,7 

Other than that, references are absent and the word 

ICASALS does not appear in the speech. 

Structure or Organization 

Introduction 

Th e introduction began by a simple reference to Dr. 

Murray and the fact that h e "·will lead you as President . n 

It rela ted 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 oppor
tunity to develop a . thesis that I h ave nurtured 
f or many year·s. It is not new to the geologists 
in this audience, so I would 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. 
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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 was aware of 

his audience, its beliefs and attitudes. It is apparent that 

. he had done some research and given thought to the audience 

that was to· hear this address. 

7Appendix F, p. 194. Subsequent references t o Dr. 
_Pecora' s speech will be contained in Jl.ppendix F. 
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In the next paragraph and the last one before the body 

.of his speech,· he _ is more det.ailed concerning his thesis. 

A..."'1d as a result the central idea of the -speech is quite 

clear . 

Body 

But it is geoscience that will provide for the 
resources and energy required to keep our civil
ization viable in future years. That is my 
thesis, and I would like to develop it for you. 

This portion of the spee.ch 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 i s very small." 

The organizational structure of this speech follows the 

time order. He reviews the development of life with the 

earliest fig·ure 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 . the following examples . The 

first point just noted is folloi.ved 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. What of the long view 
toward the future? I know no r eason why this 
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earth should stop revolving around our sun for 
another 5,000,000 ·,00 0 years, and I have the great
est confidence that man can continue to exist 
for at least another million years. 

The body of this speech \rJ'aS one co~npact unit set apart 

from the introduction and conclusion and seemed t o stand alone 

for the audience's inspection . 

Conclusion 

The conclusion balanced the introduction in content and 

l ength . 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 was told in the first 

sentence. "In this address I have consciously emphasized 

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 world. 

We [geologists ] know so little about the earth 
and we nee d to know so much more . We shall con
tinue to l earn by the scientific method and 
continue to apply our knowledge along the 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. Geolog-ical Survey 
is committed. 

It appears to this writer Dr. Pecora came with great en-

thusiasm to delive r this speech , d el ivered it, and sat down. 
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Content 

Logical Proof 

Sign reasoning was used to good adv~ntage in this speech, 

but it was not used as frequently as examples were. This may 

· s ee,n odd when one stops to think that science for many years 

has used reasoning from sign to make its predictions. How- · 

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 few oE his 

examples follow: 

During the past 10,000 years the r e 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, 

Another use of the example is: 

For any life species to persist on the planet, 
a successful adjustment must be made between pop-
ulation and collective arrangements. . Many 
species .of life have made their adjustment. I 
have a tree in my back yard that as a species has 
persisted on this earth f or more· than 60,000,000 
years, and another one that has flourished for 
more than 300,000,000 years. 

Reasoning from example was quite evident and consistent. 
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Ethical Proof 

Altho~gh authority had been established in the speech 

by the speaker's reputation and depth of knowledge in his 

conclusion, he left no doubt concerning his authority arid 

competence. Of his ability he spoke : 

I could jus.t 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 personal 

reasons for delivering the speech when it was documented 

that, "In any ever\t, I wish 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 this case was defined in :terms of hope brought by geol-

ogists. One would 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 0as a speech he wanted to deliver. He had. 

apparently harbored. it for many years. The points were easy 

to locate and reasoning from example - was superior. 
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"Man and Climate" 

By Luna B. Leopold 

Purpose in Relation to ICASALS 

A purpose of ICASALS .and its contribution wci.s contained 

'in the speech about halfway through the body. This was the 

only time a relationship of _I CASALS was established in the 

speech. He a l so referred to Dr . Murray. 

With the potential for innovation promised by 
the inauguration of a new president in a . forward
l ooking and growing institution such as Texas 

· Technological College, it would be salutary to 
contemplate the reason for the social problem of 
wa·i:er as it exists in the Southwestern United 
states.8 · · 

The current of thought was in relation to ICASALS . This 

is evidenced by the reason Dr. Leopold was in attendance and 

his speech topic~ 

Structure or Organization 

Introduction 

'l'he introduction of this speech was orily 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 follows: 

The climate of which I am about to speak is not 
the synoptic alteration of storm clouds and sunny 

8Appendix G, p. 201. Subsequent reference to Dr. 
Leopold 1 s speech will be contained in .{1.ppendix G. 



skies. Rather I speak of the atmosphere , or cli
mate of opinion and understanding, without which 
h,uman actions take place and which influences 
t hose actions. 
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Dr. Leopold showed wisdom in his use of this explanatory 

type introduction. Had he not explained his use and i ntent 

of words the audience could conceivably h ave very easil y 

· thought of climate in terms of elemental atmospheric condi-

tions . The central idea was clear as a result of t his ex-· 

planation. 

Body 

The main points· of the body of this speech were not 

listed separately from the narrati ve. The t ype 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 supported by sign reasoning and by examples in 

many cases . No particular emphasis was placed on any one 

idea. An example of his first main point and supporting 

material is as follmvs : 

Water cris is is a way of expressing the fact that 
the re is insufficient water avail able at the 
place it is needed. It is well recognized , how
ever , that water problems of the country a re not 
all related to a crisis caused by local shortage . 
In view of this, other classifications of the 
problem have been developed , one of the most. 

Conclusion 

The conclusion of this speech was a general summary. 

Connectiv es such as so , then, and but were used to help 



136 

sununarize the general th.es is of the speech. The conclusion 

dfd 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 es thet.ic and amenity 
valtie preserved, the cost-benefit ratio will tend 
to retard adjustment of evaluation of procedures 
to keep up with changing public desires. 

This speech had numerous examples. Many times he 

spe.cifically said that he was explaining by example. He 

defined by example as well as supported materi a l. 

For example, a definition of pollution should 
l ogically depend on the relationship between 
actual water quality and that which is desired 
for a particular use. 

As an example of a lack of interdisciplinary re
search, there is available no sophisticated study 
of what might result if there were i nstituted in
centives for population growth in water-rich 
areas rather than in water-poor areas. 

All the examples and othe·r types of reasoning were re-

lated to the thesis of the speech. The arguments were based 

on the audience's level of attitudes and beliefs . . Throughout 
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the speech an unannounced or underlying theme of presentation 

of the human race and its r e l a t ion to water is observed. 

Ethical Proof 

Th e s peaker had a good command of his sub j ect . No 

apparent a ttempt was made to establish himself as an author

ity on the subject. Like the other speakers , he was chos en 

becaus e of his knowledge . This was probably enough personal 

ethical appea l for his audi ence. No personal r easons were 

given for delivering the speech . 

Pathetical Proof 

Like the other s peeches pat hetical p r oof played a minor 

role in t he speech; hope was used as an apparent pat hetical 

tool in this speech--hope that mankind will be able to solve 

his water probl ems. 

Summar y 

This speech was one of the best speeches delivered in 

relation to log ica l proof . Dr. Luna proved his contentions 

by the u se of ex ample many times . Anoth er of his strong 

points was his excellent grasp o f the s ubject matter . Dr . 

Luna did not exhibit apparent ethical proof l ike the other 

spea k ers. 



CHAPTER VII 

CONCLUSJON A.ND RECOMIV.lENDA'rIONS FOR FURTHER STUDY 

Conclusion 

Ecolos'Y and its relationship to· man have commanded 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 this, a cri ti·-

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 igno~ance and in

competence in a part of the field of ecology. On October 31, 

1966, in connection with the inauguration of Dr. Grover E. 

Murray as Texas Tech no logical College's eighth president, 

this link was welded into position. 

Present at that occasion weremen from all over the 

world. .Present also were many brillian-i: men from government, 

138 
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science, art , and other significant fields of human knowl

edge in our .international society. rt · took inen of science 

and other disciplines to draw together this knowledge (in

vention) that would spark the imagination of the world. · 

· Significantly, there was another very important factor 

present. This was the factor of rhetoric . Rhetoric drew· 

these ideas together in the minds of men of science and 

other disciplines and therefore it acted as the 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 thes is in light o.f their inve ntion o r 

subject matter . 

Justification for ICASALS is noted as being apparent 

due to the increased demand society is placing upon itself 

to pre serve--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 . I t is 

significant because the rhetoric that establishea, ICASP.LS 

is the focus of this thesis . 

The purposes and aims of. ICASALS ·are noted because the 

succes'sful development of them will in part depend on the 

rhetoric us ed in their initial and future development . 

The invention or subject matter is defined in a chapter 
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o f this thesis . It is defined .by showing many of its char

acteristics . Chara cteristics such as the syllogism , enthy

meme~ topo·i_, a nd others a.re shown to give the r ea.der a 

bet·::er knowledge of i nvention . Also established for the 

reader ' s b e tter understanding are the different types of 

speeches , the ir chara6teristics and uses. All this is ·ac 

complished through the · use of rhetorical theor y . Classical 

rhetorica l theory is employed as the basis for theory with 

correlations drawn from c:ontemporary thought b e ing added. 

A significant point of this paper is that detail in 

greate r d egree than a r hetorician would expect is established 

in the explanation of many characteristics of rhetorical 

theory . This is justified by the fact that due t o the nature 

of the topic· thi s writer expects this thesis to be explored 

by some individuals that may not be familiar with rhetori-

cal theory . It is ass umed that those connected with ICASALS 

in the futur e may consult this thesis for history , tnowl

edge o f t he concept of ICASALS , and I CASALS ' development as 

well as those interested in public address. For these r ea

sons a ttention is given in detai l t o the establi s hment of 

acceptable rhetorical theory . 

Criteria for evaluation of i nvention contain ed in the 

speech es a r e established as a tool to see what was said in 

ICASALS ' establishment. Th ese criteri a were 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 ari~ 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 a~proach was from a · conservationist 

viewpoint. This viewpoint was well established and is a 

significant contribution to solving arid c;i.nd semi-arid 

. Problems. 

Sr. Portes Gil came to the symposium to tell of some 

of the problems of arid and semi-arid zones in Mexi6o. This 

was done in a speech that was inadequate in terms of some of 

the criteria. It must be noted that he came as a foreigner 

to the symposium. His speech reflect$ that probably as a 
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result of his background and c _ul tlir_al environment, he appar

ently had not been schooled in rhetorica l theory _ as it is 

taught in universities ·of the United States. 

Dr. Ripley's speech dealt with the establishment of . 

societies in arid environments. He did an excellent job of 

justification of the -study from society 's viewpoint. This 

speech was a bril"liant contribution to ICAS.Z:\LS and \·.ras d e ·

livered on a high inte llectual plane. It was very timeiy 

in nature and content because o f 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 sympo.sium. His speech was limited, 

as it should have been,· to arid and s emi-arid. lands in Texas. 

This is signific~nt 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 W. Gardner spoke from an educator's view

point. The appropriateness of t his subject is . reflected in 

. that fact that man is developing knowledge at a tremendous 

rate. This is being accomplished .through education . He 

spoke specifically of educating and developing nations. He 

·did an excellent job of making his points and arguments clear.· 
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His organization was 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 !CASALS. 

Dr. William T. Pecora was 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. !n this investigator's 

opinion he could .have shown directly the relevance of his 

concepts to ! CASALS i n particular and to the immediate au--

dience in general. Without a doubt he is a well-·versed 

i ndividual completely immersed in h.is cause--geology . 

I 

Dr. Luna B. Leopold spoke on· a very important. aspect 

of t he concept of !CASALS, the humanitarian viewpoint . . This 

viewpoint was presented specifically in terms of man ' s 

opinion and actions in relation to a critical element for · 

man's existence--water. His speech is a good example 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. Heltoo, could have identified 

more closely to the at1dience at hand and specifically to 

!CASALS as playing a major role in the totality of arid and 

semi-arid lands. 

Five of the speeches were rel ated to the overall scope 

of mankind and his problems of arid and semi-arid lands. 
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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 combination to begin a center for arid and 

semi-arid lands studies. It was also an excellent oppor-

. turli ty to further knov.rledge 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 l ands, these recommendations will be limited 

to the perspective of . rhetoric and publi.c address. At least 

four approaches that need attention are from the viewpoints 

of the remaining four of the five canons of rhetoric. 

The field of study in relation to speech is wide .open 

for historical, critical, empirical, and experimental 

studies of arid and semi-arid lands. It may be noted that 

rhetoric was born in arid and semi·-arid lands and the rela

tionship to its development as a discipline d efinitely 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 significant 

· part of the field of speech, it appears to this v;ri ter that 

the researcher 1 s imagination may be the only limitation to 

opportun~ties for oti1er studies. 
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"The Arid Lands--Conservation is Always the Key"1 

Honorable Stewart L. Udall 2 
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It. is ·indeed an honor for ~e to be here today . Selec
tion of ~ new leader for a great academic institution and a 
new rriiss ion are events that should be celebrated. I think 
you are doing it with a proper flourish in having a ··symposium 
of this kind. I am delighted to be here and to participate. 
I must make a confession at the outset, however. My contact 
this week 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 who 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 wha.t purpose it serves now, but it did not serve with 
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 comment about another landmark. "rhis hap·-· 
pens to be your Congressman, George Mahon. 'rhere was a T-exan 
who loomed v ery . large in the deliberations of the House of 
Representatives when I was in the House a f ew years ago, and 
whose name, of course, was Sam Rayburn. He is no longer there, 
but there is another Texan who 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 meaning of · 

1This is the first of seven speeches included in the 
appendices which were delivered d11ring the symposium and 
published in the foll owing volume by the Inte rnational Center 
for Arid and Semi-A.rid Land Studies: l'~rid and Semi-Arid 
Lands--A Preview (Lubbock, Texas: The Texas Tech Press, 
1967f, pp. 1-63. 

2At the time Secretary Udall delivered this address h e 
was Secretary of the Interior in the cabine t of Pres ident 
Lyndon B. Johnson. He is a noted author and enthusiastic 
cons ervationist. Who's Who in America takes note that he 
has d·istinguished himself in many fiefds. He was born in 
St. Johns, Arizona on January 31, 1920. He received a 
LLB from the University of Arizona in 1948. These inter
esting. facts are found in: Who's Who i~ America (Chicago: 
The A. N. Marquis Company, 1967), p. 2173. 
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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 fu1ly know and appreciate what 
contribution this part of Texas is making in keepi~g someone 
like George Mahon on the job in the Congress. 

-
A lot ha~ been said in recent months about · two Presi-

. dents who served 1,000 d ays. Well, there are four of us 
left in the Cabinet who have had 2, 00 0 days, ar1d we still 
manage somehow to keep going . It has been a great delight 
to me to '::Jork for both of these great Americans. I don't 
think we have had any President who has more of an aware
ness of the importance of conservation and of water 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 working with him. 

All of us . in my Departrnent--and I think everyone con
cerned with conservation--applaud the choice of Grover 
Murray as the new president of this institution. I don't 
knbw how your Board went about the process 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 nev1 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 would 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 common problems the better, be
cause we literally share resources with them. For example, 
in a very arbitrary and grandiose way, rivers ignore inter~ 

. national boundaries as well as the boundaries 0£ states . 
Living in the Southwest as I have, and sitting 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 geographic
geologic problem--and always has been, of course. 

It was Robert P.rost, the poet, who once wrote, 11What 
makes a nation in the beginning is a good piece of qeoqraphv." 
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I think most :i;>eople who first .came here to the High Plains 
country found it not · v.ery inviting because so much of it 
was arid. I t was said that this wasn't a very good piece 
of geography. It was a harsh country, a country where a 
man had to.scratch and wrestle and work 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 we see now :the beginning· of a great 
civilization in this part of the world. 

I think in terms of the new mission you have chosen 
when I suggest that if there are a few books everyone should 
dtist off and read again, one certainly would be Warner 
Prescott Webb's The Great Plains. Another would be Wallace 
Stegner's Beyondi:he:--nundredth Meridian. Certainly all of 
us should reread John Wesley Powell rs 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 beginning of new insight and 
understanding into the problems of the people who live in 
and work with arid lands. 

If I had my way, I would much prefer that the United 
States and the world itself slow down its rate of population 
growth. I think if we could slow down and level off for a 
few years we might better decide how we ought to grow--and 
we could perhaps "grow right," as someone has put it. 

But I suspect . that growth is going to continue. How
ever , there is no question that if growth continues, and 
we are to have the right pattern of growth·-···then the 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, creating 
what can only be described as human anthills. 

The f ailures of stewardship of resources in this part 
of the world include slaughter of the buffalo, include the 
dust bowl, include the overgrazing--all of which destroyed 
some of the resources in parts of tl:Yis region. But there 
have been brilliant successes , as well , in .our irrigation 
program, our .programs of oil exploration and of land re
form . These are things that we can point to with pride when 
we look at the history of this region. 
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I think when one glances. at the last century and gains 
an understanding of the importance of the arid lands of this 
Nation and of the world, two prophetic figures really stand 
out. Curiously enough, both were men who spent most of 
their live3 in the western region of the United States. One 
was George Perkins .Marsh of Vennont. •rhe second was John 
Wesley Powell, who was from Illinois. They gained their in.:.. 
sight , of courser as gocid scientists always do, by first
hand observation: Marsh , by looking at the rim of the Medi
terranean as an early diplomat for this country; Powell 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 ·way: 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, what had 
happened in Greece, and how civilizations had gone to dust 
on the rim of the Mediterranean . Seeing those things , he 
rea lized that what we no·w call conservation--wise management-
was always the key to the success of man in establishing a 
foothold in arid regions. Despite the lessons of the Medi
terranean , we made some of the same mi stakes ourselves . If 
there was any dramatic failure of land management- -someol).e 
described· it as a failure of people---i t was the Dust Bowl 
itself . But we recovered quickly and we instituted programs 
of r epair and reclamation and now we can hopefully point 
out to other people in other reg ions of the world how they 
c an avoid the pitfalls into which we fell. 

John w·esley Powel l had b een an Army major and lost an 
arm at Shiloh . We rB~ember him , though , not for his military 
accomplishments , but for his scientific attainments . He was 
a man with prophetic vision who enunciated the truths that . 
he grasped. Because he was a man of plain speech , h e was 
l eft with onl y shreds of honor in his own lifetime . His re
port on the ari d regions of the United States , submitted to 
Secretary of the I nterior , Carl Schurz , on April 3 , 1878 , 
was described by the late Bernard De Voto as one of t h e most 
r ero.arkable documents ever written by an Americani a book , 
De Voto said , which of itseJ.f opened a new era in nationa l 
thinking . 

We have learned since that time that conservation suc
ceeds only where there is foresight , where men understand 
and prepare for the needs of the future- - and Powell , if he 
h ad any qual_i ty , h ad foresight . He saw the needs of tomor
row ; he saw 50 year_s ahead--this \·ms his great genius . 
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For 11 years Major Powell studied the ecology of the 
Great Plains and the plateau country. He crisscrossed the 
plains to the Rocky Mountains. He expl ored the Colorado 
River, perhaps the last great adventure on this continent, 
if one perhaps leaves out Alaska. In his voyage dowi1. the 
Colorado River, which was entirely unexplored country and 
forbidding indeed in 1869, Powell studied the cycles of 
rivers and of rainfall. He looked closely at the village 
lif e of the Mormon settlers and the Indians. And when 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 with candor. He · was 
a geologist, but he was also a politician. The big water 
problems, at l east in my view, f aced in so many parts of 
the West are as much political as they are any other kind. 

Water, Powell perceived, was the crucial singual re
source of any arid region, and, therefore, of the West. 
Men needed a whole new approach for colonization and Settle
ment. Water planning keyed to an over-al l conservation 
approach was the answer. Powell saw this and asserted it 
in his report, in his other writings and in his speeches. 
The potential irrigable l ands formed only a small percentage 
of the area and the best opportuni ty for irrigation, he saw , 
was in the development and conservation of the water of 
l arge streams. This would require a new pattern of coopera
tion between man and government. 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 l ong it took us to come to 
recognize the wisdom of Powell's i dea , 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 
spawned. We have given them different names, but it is es~ 
sentialJ.y people getting together to organize a unit to 
manage resources for the common good: soil conservation 
districts, improvement districts and management of undergroun 
petroleum resources. 

Powell grasped at the very beginning the initial truth 
that new institutions were needed to manage resources. He 
believed, also , that a survey should not proceed by the tra
ditional rectangular system only, which he saw did not fit 
arid regions , but accordi ng to watershed and drainage basins. 
In other words , you have to respect Nature ... first find 
out what Nature 's laws are, then develop your plan to work 
with Nature. 
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. It was this simple. So simple that men in wet regions 
didn 't have to make plans to work with Nature--Natureusu
ally saved the day when a mistake ~as made. 

But in the dry area Powell knew so i ntimately, water 
access was absolutely essential, as was the control of water. 
Plots to be developed should be sha ped by the terrain. With-
out water, the land itself was of little value. Thus, new 
water rights and new £arms of cooperation would be needed. 
Reservoir sites should be selected early and reserved so 
there would. be no problem l ater in increasing irrigation 
storage. Unless there was proper planning, Powell foresaw 
that the whole region would come to grief. This vital par t 
of the West would remain arid and semi-arid unless land poli
cies and political and social institutions ·were shaped t6 
fit the demands of Nature. Man simply had to adjust to 
Nature, not Nature to man. 

This VJas his philosophy and this was the great insight 
that he brought to his world. He saw that the grazing or 
pa$ture lands ·which formed t he largest part of the arid 
regions were a special problem. Overgrazing had already 
damaged millions of acres of public rangeland . Powell pro
posed th~t settlers organize into pasturage districts and 
that government surveys carve out livestock ranges covering 
four whole sections in a water right. Ranch residences, he 
said, should be grouped to secure the benefits of l ocal 
social organizations. The range should · be jointly managed 
common pastures. He would h ave applquded such later con
cepts as soil conservation, irrigation districts and the 
range management practices under which we presently safeguard 
th e public l ands of the United States and of some of the indi
vidual states. 

When it came to the timberlands, which constituted 20 
to 25 per cent of the arid region, he viewed them as the 
most valuable of all, because these were the watersheds-
where the snow ;,·wuld be stored and where the springs would 
flow. He noted that the area of standing timber was much 
less than the extent of the timber region because part of 
the forests had been destroyed by fire and therefore had to 
be r estored. The forests had to be managed as the great 
water catchers, he said , and while the timber regions were 
not suitable for farming or pasturage they had to be pro
tected from fire. This was highly essential , he argued . 

Because it was believed that the Indians had set the 
forest fires to drive out game , the way to preserve the 
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the forests was to find more suitable places for the Indians, 
Powell asserted. I wouldn't say that we did a good job in 
that on the whole, but ·we 3.chieved a solution a11d our prob
lem now with our Indian people is to he1p them develop their 
resources-..:. both hmnan and natural--in a way that we haven't. 
We are tryin~:r to do that. 

Powell saw the watersheds as tl1e lungs or sponges of 
life . They were all- important, he insisted. 

Now remember that this was in the late 18'/0's. One must 
fix that date wel l in mind to realize . how fully prophetic 
PO\·\ell was. His reportt naturally, was very controversial 
because it dared speak of the danger of deficiency when 
everyone was believing that our resources were inexhaustible . 

In th~ 1870's, we were still marching across the country 
leveling our forests. We were still in the process of elimi
nating wildlife. It was a call for planning in an area that 
scorned all plans. However, after the great droughts of the 
80's drove Powell's voice home, his report was dusted off a 
decade or so later and in 1888 the Congress called Powell 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 water 
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 months 
before he died in 1902, with Teddy Roosevelt in the saddle 
and with Powell's own friends alongside, legislation was 
passed establishing a na tional reclamation program. 

The essentials of the Powell prograxn began to be adopted . 
In the decades that followed, we have witnessed the harness
ing of major streams of the West with multi--purpose dams and 
the extension of irri gation to the vast areas of the desert 
and semi-desert country. Indeed, the American idea of irri
gation i s one of our quiet exports to many of the nations of 
the world today. 

Of course, no one understood nor could Powell have 
estimated the extent of the underground water resources that 
existed and that were found in this particular High Plains 
r egion and in other parts . of the Southwest. New Mexico and 
Arizona, it turned out, had great underground aquifers. From 
a conservation point of view, we haven 1 t alv1ays managed them 
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. gave a new opportunity for growth and development. 
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Now, ·why in a. sympos ium of this kind should one spend 
so much "t.ime talking about Major John Wesley Pov·rnll? 

In the main, _ I suppose: because his trnths are still 
valid, because his vision is the vision we need today. We 
need the Powell Approach in applying ne~ scientific tech
niques to ~he whole problem of how we develop and manage 
the resources of arid lands. 

Powell knew and said that conservation was the key to 
orderly growth; that if you wanted a 11 boom and bustn cycle-
as we had at times--then you ignored conservation. If you 
wanted steady, orderly, sound growth, then c6nservation 
always was the key. These ideas, of course, are much more 
important now than ever before because we have so many new 
tools and new t e chniques for managing resources. · 

I am sure the one thing that Powell would take most of
fense at today, if he were to look at our Nation, would be 
our mismanagement of the water resources of our country 
through wa ter contamination and water pollution. A,nd I sus
pect he v-10uld be a fiery critic of what we -have done and 
would be l eading the crusade for action. 

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 in
stitution has chosen a ne·w mission of developing new programs 
and new insight into the arid lands. How we stretch our sup
plies of water and all resources, how we l earn to recycle and 
reuse resources, how •de lea rn 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 \·le de
velop the politics and the ·planning that may enable us to move 
water from the wet regions t o the dry--all will determine in . 
th e next two decades whether we fail or succeed. 

These are some of the exciting new problems that con
front us. But the old truths and the old techniques that 
Powell perfe cted are as pertinent today in terms of tackling 
these problems as they were 100 years ago. 

At the Federal level, we are continuing 
scientific solutions to arid .l and problems~ 
partnership arrangement with universities. 
ranaes from weather modification and large 

;J 

to look for 
We need a new 

Our research 
desalination 
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programs to c ontro lling the acid mine drainage problem which 
i s so serious in cert?in areas of the East. We are attempt
ing t o intercept the rivers i n the sky and unplug them over 
our arid land watersheds . We are mak-ing progress a.t bringing 
fresh water from t h e salty sea and undergro~nd brackish r eser
voirs. All these a venues must b e explore·d furth er , a nd the 
very bes t research will be needed. 

The Geo logi.cal Survey has announced a new p rog-ram in 
cooperation with N.t':i.81\. conce rning the use of the satellites 
to study the resources of o ur country. This is going to be 
one of. the mos t exciting things that has h appen e d in a long 
time in terms of conservation--in t erms of understanding . 
resources . Here again . is a wonderful opportunity for aca
demic people and for the Federal agencies i nvol ved to de-· 
velop new t e chniques which may g i ve u s a great burst of ·new 
.insigh t into our resources and their wis~ management. 

I am tremendously encouraged b y a11· the things that are 
happening. The decisi'on of .this institution only confirms 
th~ trend. The very b old Texas State Water Plan that Gov
ernor Conna lly and his people have developed i s one of the 
b es t and most farsighted that any state in the Uni on .has 
prepared~ We welcome the Nation2,l Water Commission tha t 
Pres ide nt Johnson h as proposed to take a broad-gauged l ook 
at the water needs of our Nation during the next 50 years, 
and the poss ible solutions to those problems. Here again 
we have the ·very best type of planning b e ing brought forward. 
But, as we approach these problems , we must us e the mos t 
modern techniques of planning. We must analyze all a lte r na
tives on sound economics , a nd , i f we can, put the politics 
of conservation togeth e r so that we c a n achieve acti on pro
grams once we have a sound p lan . This, I think, is what the 
President has in mind when h e talks of creative f ederalism-
of hav ing people establish new patterns, of governments work
ing togeth e r, of p eopl e working toge ther. 

I could cOffi.Lllent, h owever , on one other aspect of the 
arid lands, because too often we have thought of arid l ands 
as wastelands. And in this prosperous , modern world of ours 
where people h ave more l e i s ure time and where we are so 
mobile that we will soon be able to h ave breakfast in New 
York and brunch in Los Angel es , t he other value s of these 
lands and t heir conservation are becoming equ a lly important, 
and I suppose Powell s aw· much of this , but even he didn't 
fully r eal i ze it. It turns out , of course, that the most 
scenic, t he most b eautiful lands in the world are a rid lands, 
at l east so I believe , and it is no accident that the very 
p arts of the West that Powel l described i n his arid lands 
r eport contain most of our great national parks . 
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It is . no accident , either, that with the new wave · of 
interest in conservation, Congress has been busy sorting out 
these la·nds and d eciding which . additional ones should be set 
aside as nationa_l pa.rks. We have a new Ca1wonlands National 
Park in Utah in t.h e very river bottom th2,t Powell hims«::?lf 
explored -97 yea rs ago. -Congress two weeks ago e s tatlished 
a new national park in \\iest 'I'exas which now gives us two 
superb national park areas in your .own part of the world. 
By a fascinating irony, what we have called in the past 
the "badlands 11 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 came across some of the 
desolate southern Utah country wi th ·which Powell was so 
f amiliar. In those days water was so scarce and the \\7ea ther 
so harsh that the people referred to this arid country as 
"the land God forgot . ., This historian writes that now , 100 
years later, we see that it was indeed the land "God saved 
f or Himself." But this is part of. the change that has taken 
place in terms of our lives and in terms of our ability to 
appreciate the beauties of arid lands as well as their pos~ 
sible productiveness. There is , ·as indicated earlier , · a · 
tremendous new 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 b light 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 man whose achievements, fame and reputation are 
i n the mechanical field. His name is Charles A . Lindbergh, 
and, of course, all of you know of him. I t would interest 
you to learn, too, that his great and consu:ming interest now 
is not in machines but in t.~e conservation of Nature . If you 
read his wife's eloquent article in Life a couple of weeks 
ago, you will know what I mean. I havebeen having a very 
f ascinating correspondence with him. I want to read you part 
of a letter he sent me a few months ago . It seems to me that 
this summarizes the hope and the opportunity as wel l as the 
danger that we face. He said: . 

"It is literally fantastic to realize the amount of 
effort and money we are spending on me chanistic de~· 
velopments of our civilization. At the same time, 
we neglect our irreplaceable inheritance of life 
from past ages. Our scientific accomplishments , 
important as they are , become of trivial value in 



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 we 
live j_n. And by doing so I thin]( we can reduce 
·some of the uncerta.inty and turbulence. In f a ct, 
I believe the long·-term survival of our western 
civilization may depend on the ability of our 
present generation to recognize the fundamental 
importance of the conservatin of Nature." 
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President Johnson in his Special JViessag'e to the Congress . 
last February on preserving our natural heritage proposed-
and this was the first time any President had made such a 
proposal--that we, 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 with rights and the duties to respect 
those rights : 
11 The right to clean water--and the duty not to 
pollute it. 
i;The right to clearn air-- and the .duty not to 
befoul it . 
. "The right to surroundings reasonably free from 
manrnade ugliness--and t.i~e 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. 
11 The right to enjoy plants and _ animals in their 
natural habitat--and the duty not to eliminate 
them from the face of the earth ." 

So the question that we are really confronted with--the 
larger question, of which the arid lands problem is a part-
is: Can we, by science and technology, continue to add to 
our wealth to make life more enjoyable, 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 society? 
Can we do all this without, 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? Our coun
try today is unclean. The air is unclean. The water is un
clean. The countryside is unkempt. The cities are ugly. 
And the question that the New Conservation raises is: Can .. ,.,e 
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now, r eadapting 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 th e beauty and appeal 0£ the environment we inhabit 
each day are not d iminished? This is the larger cha llenge 
that we fac e i n this country and in the worl~ today. rri 
closing, I want, then, to pay particular tribute to President 
Grover E. Murray and to the scientific a nd educational con-~ 
tributions to conservation that have been made in t.1-ie past 
by ':Pexas '11 ech. We are most excited by the prospects we see 
here. I want to congratulate the Board of Directors, the 
faculty and all of those connected with this institution on 
the choice of Dr. Murray as the head of your institution. 
My people know him well . I know him personally. You would 
have had to search long and hard to do b e tter. The nation 
needs in th.e field of academic pursuits and in the field of 
r esource ma nagement the very best l eadership we can get·--
the best scientific talent--and I believe you have it here . 

The poet , T. S. Eliot, wrot e in The Waste Land these 
words: 

Ii • • where the sun beats 
And the dead ·trees give no shelter, the cricket no relief , 
And the dry stone no sounds of water 

. 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 . 
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APPENDIX B 

"Arid and Scmi·-Arid Zones in Mexico 11 

Sr. Lie. Emilio Portes Gil3 

I wish to b egin by expressing my d eep appreciation to 
the Directors of Texas Technological College for the invita
tion to speak on the arid and semi-arid zones of Mexico . I 
wou ld l ike to send a warm arid respectful greeting to Presi
dent Johnson, to Governor Connally, to the distinguished 
p ersonalities present and to the great American peop l e . 

The Republic of Mexico is located b etween 14 and 32 
degrees north, and 86 a nd 117 degrees west latitude. The 
northern d eser t zones of Africa are in a similar northern 
long itude . Pa rt of our territory is situated within t he 
t r opical zone with the Tropic of Cancer more or less r epre
senting the dividing line , but the larger portion lies to 

· the north . I f we add to these conditions of geographica l 
l ocation that of an uneven and very rough topography, we 
see c l earl y the impos~ibility of appl ying a geophysical mean 
on a nationa l scale . I n addition to t he already· mentioned 
geographical conditions , we must consider the rainfall factor . 
On this scale it can be said that some 52.1 per cent (1,0 25 , 
000 square kilometers) of Mexico is comprised of zones of 
dry climate with an annual rainfall of approximately l ess 
than 800 millimeters . 

Furthe r , it shoul d be pointed ou t that nearly 32 ,000 , 000 
h ectares out of a total of almost 200 , 000 , 000 lie within arid 
zones . Approximately 67,000,000 hectares are encompassed 

3sr . . Lie. Emilio Portes Gil i s presented by "Mexico ' s 
Ex- pres ident Leads Foreign Visitors ," The Univers i ty Daily, 
November 1 , 1 966 , p. 2, as b eing a ma j or figure in the first 
ICASALS symposium . Sr . Portes Gil was born a t Cindad 
Victoria , Tamaul ipas , Mexico , in 1 891 . He earned the LI.B. 

·· d egr ee in 1915 from Escuela Libre de Derecho in Mexico City. 
He served as a representative to the Mexican Co ngress as 
early as 1 917, l ater as governor of his native state of 
Tama ul ipas an d Secret a ry of t h e Interior from which h e was 
e l evated to the presidency of the Republic ·of Mexico on 
February 5 , 1930 . His interest in science and education 
has earned him world-wide acclaim as a humanitarian . 
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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 
l eaves only 12 per cent or a bout one -eighth of the total 
land area in cul tivable l and . 

Mexico , as a result of these conditions imposed by 
nature , is therefore essentially an agr~rian country. The 
arid zones of Mexico cover all or part of the states of 
Chihuahua , Coahuila, Nuevo Leon, Durango, Zac~tecas, San 
Luis Potosi and Tamaulipas, of which the latter is less af
feqted. 

Only the cultivation of fibers and candelilla, a t y pe 
of desert plant , is c a rried out in these zones . Cultivation 
is decreasing each day due to the great variety of synthetics 
replacing these products. Among the principal sources of 
i xtle, the Mexican fiber, are various types of plants of the 
palm family, of which the best known is the maguey. 

La Forestal, the organization that groups together the 
more than 700 cooperatives comprising 12,800 a~ricultural 
workers on commm)al lands , is in charge of collecting the 
fiber produced in the semi-arid zones. Available data show 
tha t approximately 14,000 tons a month are harvested. Four 
thousand tons are exported monthly. Considering a waste in 
manufacture of 30 per cent , this leaves a domestic consump
tion of about 5 , 800 tons annuall y . The organization export~, 
through private enterprise, 2,750 tons annually which me ans 
consumption of 3,600 tons with the same utilization coef
ficient . In summary , therefore, the controlling agency has 
an annual surplus of 5 , 200 tons for which there is no market . 
This surplus has a value of 34 , 000,000 pesos, or $2 ,7 20,000. 
Actuall y, 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 in 
the search for othe r u ses for these fibers. Private capital 
is encouraged to invest and those already engaged in this 
field are encouraged to i ncr ease their investments . The 
Conununal Land Credit Bank and the Foreign Trade Bank are 
h elping improve the exploitation of these natura l fibers by 
furnishing chemicals to enhance the growth of these fibrous 
plants while at the same time searching for new markets . 
These two banks acquire the wax produced by the candelill~ 
plant and market it. 

One of the principal obstacles encountered by the Mexi
can government in attempting to solve the variety of problems 
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of the arid zones is the particula~ly wide dispersion of 
these zones. Because · the land yield is so low, the allot
ment for communally worked farms covers wide areas. Some 
communal farms have up to 25 ,0 00 h ectare s of land for as few 
as 40 to 50 ~gricultural workeri. Population centers ~re 
far from one ~nether. Those -who live in these zones and 
whose l abors are dedicated to the gathering and extraction 
of candelilla wax must range far from their homes looking 
for fields so th~ir monthly quotas can be met. Sometimes 
they must leave their homes and find another communal 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 40 to 50 kilos monthly on the ground from 
each agricultural worker. The pay is nine pesos (72¢) per 
kilo. Thus, each agricultural worker receives 360 pesos for 
his product. His purchasing power is increased, however, be
cav.se he can buy essential foodstuffs from a government oper
ated organization which sells them virtually at cost. The 
monthly income of 360 pesos ~s steady and continuous. 

But the governmentr 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 exploi'ta tion 
of various desert plants, the Department of Agriculture and 
Livestock is attempting to use the natural resources avail
able. It is preparing programs for the preservation of wild 
fl ora , for the initiation of programs to find new uses for 
various species of farm animals and for the general promotion 
of agricultural industrialization and mechanization. 

The principal problems confronting the farmer in these 
zones are the uncertain market for candelilla wax, the dif
ficulties of collecting the wax, and its scarcity. The 
critical situation now existing in those states where cande
li11a wax is principally produced has given birth to a pilo"t 
program of inuuediate action based on the following objectives: 

Preservation and proper use of natural resources. 
Creation of other work sources with- the purpose of 

decreasing candelilla wax production. 
Diversification of agriculture and livestock as well 

as exploitation of forest areas. 
To give the rural population ~more active social, 

cultural and economic life. 



To raise the standard of living of ·these cornrnuni ties 
through pract.ical education in the various fields 
that concern them. 

By the mechanization of agriculture. 
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These· pilot programs operating in Durango and Coahuila 
together produce 90 per cent of Mexico 's candelilla wax. 
The program i ncludes 120 communities wi th-apopula.tion of 
1,200 families. Plots of 13 2 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 shel ters 
made from indigenous materials . . Seeds, fertilizers and 
parasiticides have also been provi ded together with i nstruc
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
hic l es and tractor s , and other necessary elements a.lso have 
b een sent . 

. The Department of Agricul ture and Livestock, t hrough 
the office of th e Director-General of Agricul tural Engineer~ 
ing , is doing work iri the fiber and wax producing zones of 
seven states . Special attention is being given to forage 
plants and several species of cactus. 

The National Commission :Eor Fruit Culture has estab
li shed a nursery with imported plants which have demon
strated their productivity on a commercial scale under cli
matic conditions simil ar to those of Mexico . F i ve tho u sand 
fi g 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 a t S~ltillo, Coahuila, will be enl arged in order to 
b e able t o suppl y a ll those types of fruit trees that are 
suitable for cultivation in desert lands. 

The National Institute for Forest Investigation takes 
care of two experimental stations in the arid zones; the 
station at Ramos Arizpe , Coahuila , called La Sauceda, 
1,60 0 hectares in area , and the experimental station called 
El Cedral in the state of San Luis Potosi . Wonderful results 
have been obtained witL vegetation in these areas. 

Th e farmers benefited in t he pilot program of 1 965 by 
r eceiving 1O ,O 00 four-·week·-old chicks delivered at the rate 
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of 2 , 000 per week. This was done so they would have time 
to acquire the elementary necessary training for the proper 
exploitation of raising these fqwl. Nineteen broods of rab
bits were distributed, as were 40 broods of hogs. They were 
sold at the rate of 50 per cent of their true cost . Tha 
farmers also received the necessary training for construction 
of pigsties , chicken yards , rabbit hutches, goat breeding in-
stallations and the like. · 

Of the candelilla fund existing in the Foreign Trade 
Bank, 7 , 500 , 000 pesos were obtained from exportation taxes 
on wax in 19 65. This amount is invested in the c.andelilla 
communal farms for grass sowing programs, for thefostering 
of sheep production , the establishment of dams to retain 
water and for drilling of deep wells . Several municipalities 
in the state of Coahuila also are included in the general 
program because they are producers of various types of wax . 

Certain zones of three northern states are going through 
difficult economic situations because of. water scarity and 
the plague infestation which lowers the yearly cotton pro
duction. To assist farmers , the federal government set ex
emption taxes and began technical assistance in order t o in
crease areas of production and control plagues so that yearly 
production can be raised . 

Demonstration areas have been established at Matamoros 
for the teaching of more efficient working methods , and 
3 , 000 hectares of late cotton have been planted in order to 
investigate better dates of seeding. Twenty·-six dams have 
b een completed in Zacatecas to irrigate 235 hectares; 2,954 
communal agricultural workers have been benefited by this 
work. The construction of water 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 lives tock development, is 
in process in agricultural areas of low rainfall where corn 
produces better yields . The National Institute for Agri
cultural Investigation , in collaboration with the agricul
tural associations of the country, prepares research programs 
for forage improvement and the combating of plagues and to 
obtain improved varieties of cotton, beans , soybeans , sorghum , 
chickpeas , etc . 

The National Institute for Forest Investiga tion has made 
an initial study of the a rid and semi-arid zones of the north
ern part of the country, excepting the states of Sonora and · 
Baja California . The area under study covers nearly 750,000 
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square kilometers, and eve n though data on vegetation was 
obtained , the study is focused toward plants of present 
economj.c interest or thos8 whi ch might be of importance in 
the irnrnedia.te future. At present , studies are being made 
of the candeJ.illa, lechuguiJ.la, the samadoca pc:.l r:1 tree, 
guayule-;-frul t or forage- cactus and the gohernci._~ora. 

As the information obtained is of a preliminary nature , 
the need for continuation of studies and experiments ex i sts , 
and that is why thought has been given to the establishment 
of several experimental stations. Those chosen as the best 
areas for this purpose are i n the states of San Luis Potosi 
and Nuevo Leon, and site s have been selected in those two 
states. Data are bei~g gathered on useful species of animals 
and also on varieties of cactus useful ·for nutritional value 
for human beings as well as a forage crop. 

Investigations have been carried out at La Sauceda ex·
periment station to find out how to increase candeiTITa 
growth, forage cactus and also certain types of pal m trees 
and yucca . Experiments are being made to dei=;ermine the 
best way to increase the growth of pasturage through the 
clearing of shinne ry and also for the development of sorghum 
and corn that wITlwi thstand drought. Proposals have b een 
made f or the use of certain palm and yucca p l ants as a source 
of paper pulp . Experiments are being conducted to discover 
the best methods for the artificial dissemination of cande
lilla, pal m trees, forage and fruit cactus and l echuguill a 
of improved species. Studies t o date o n livestock p r oduc·
t ion in arid and semi-arid zones are limited , because the 
soil in those zones i s , in general, unsuited . for intensive 
agricultural exploitation . It will therefore be necessary 
to determine what are the conditions that will be useful 
for this production. 

The National Institute for Livestock Investi gation , in 
cooperation with the University of Chi huahua , has been carry
ing out investigations on ferti l ity of cattle. 

The communal land livestock question is i rnportant , even 
though it does not seem so at first glance. There is some 
preference for sheep h erds in the communally owned land. 
This type of lives t ock is particularly adapted to lands of 
a semi-arid nature. The i mportance of the livestock and . 
poultry industries is emphasized by the fact that more than 
60 per cent. of the total population of t he country is engaged 
in t hese activities or d e pends directl y on .e1em. As the 
l argest part of the country i s l ocated on h i lls. and dry pla~ 
teaus or plains , they are the industries best suited t o 
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experimentation and exp1oitation . Sheep and goats offer good 
possibilities for the establishment of economic industries 
in semi-desertic and poor agricultural zones. 

Besides the described arid zones; th.ere a!-e two la:cge 
deserts; one in the Chihuahua region and one in t.he Sonora 
region. 'I'l1e first is l ocated between the Sierra :Madre Orien
tale and Mad~e Occidentale, extending from the highlands of 
San Luis Potosi to bevond the United States border. The 
desert in the Sonora °i:-egion comprises almost all the peninsula 
of Baja California and more than half of the western part of 
the state of Sonora, 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 withstand 
thirst for a long time, and .feed themselves on colosales cacti 
which are good sources of water. The gigantic ca:T"aan grows 
in Baja California to a height of 18 meters and a weight of 
10 tons. This is the tallest cactus in the world. Another 
kind, which is called cirio lbria Colurnnaria, 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 which 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 which is dry most of the time, and only 
occasionally is filied with water carried by streams or 
rivers. From 188 4 to 1929, it has been filled only six times 
and on each occasion the short-lived lagoon was full of fish. 
The explanation for this phenomenon is that the fish were 
hatched from fertile eggs laid yeari 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 and rabbit. 

Deserts can become, in, the near future, completely habit
able and u seful . When I visited the Sahara, I saw e normous 
cultivated fields covered mainly by fruit trees. President 
Nasser ' s government has us ed giant machinery to remove sand 
in the areas of least thickness , leaving good black soi l, 
which for a million years , has been covered and which is very 
rich. Egypt is enlarging its cultivable territory in this 
progress.ive manner. 
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"The Challenge of Adapting Huma.n Socie"i.:ies 
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Under the inevitable pressure of human populations , 
scientists find that the deserts o f the wor ld are expanding 
ever more rapidly. Since man himself is basically responsi-· 
ble for thi s increased desiccation of the environment , we 
are faced mor.e than ever before wi t.11 the challenge of adapt
ing human societies to arid environments. I nternational , 
multidisciplinary programs designed to meet this challenge , 
such as President Grover Murray of this College is planning , 
are ·urgently needed. 

The UNESCO a r id-zone program that flouri shed between 
1957 and 1 962 by providing research support at certain in
stitutions in a r id r egions and sponsoring s ymposia is now 
fading away . It was never intend ed that this program should 
continue at that particular l evel of activities , and it i s 
timely for institutions like Texas Technological College t o 
take l eader ship in both pure and applied research and educa
tion concerned with arid lands . 

First , I would like to provide a br i ef perspective in 
historical ecolog-y , and then, on the basis of that back
ground , make some suggestions on research and educational 
approaches in seeking to achieve better rel ationships be
tween man and his arid environments. 

One must approRch the subject of man ' s environmental 
r e lationship through time with caution . Al though our under·
s tanding of this subject is b ecoming c l earer , particul arly 
throu gh i nterdisciplinary e fforts of scholars contributing 

4who ' s Who in 1-'.merica (Chicago:. The A. N. Marquis Com
pany , 1967) , p . 1784 , shows Dr . Rip l ey t o be a distinguished 
author of many books dealing with wildlife and ecology . Dr . 
Ripley was born i n New York City on September 20 , 1913 . He 
received a B.A . from Yale in 1936 and a Ph.D . from Harvard 
in 1943. He was appointed curator of the Smithsonian Insti
tute in 1952 and presently is Secretary of the Smithsonian 
Institution . 





grassland with fire to increase or maintain the carrying 
capacity for livestock or game. 
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It is still ari open question as to whether domestication 
_of plants or animals occurred first; and very Jikely they oc
curred together; at least i n some parts of southwestern Asia. 
Dr. Kent V. Flannery suggests that food production in Meso
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 l ocally availabl e plarits and animals which they had been 
explo~ting 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 vvhich anthropic 
fires fostered the production of wild ungulates and wild 
grasses, among which were the progenitors of domestic live
stock and cereals. 

What little we know of the climate , vegetation, wild 
animal life and man in the Sahara region provides a perspec
tive of t he behavior of man in relation to arid environments 
from the late Pleistocene (about 50,000 years ago) to the 
present. Contrary to what .might be i magined , · the climate of 
the trade-wind desert belts was just as arid, or even drier, 
during the greater part of the Ice Age than it is today. 
Periods of greater moisture were 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 500 0-·2350 B. c.) • Hunters 
and nomadic livestock raisers at that time l eft a record of 
their life in rock pictures, showing that animals, such as 
the elephant, antelope, giraffe, rhinoceros, hippopotamus, 
buffalo and ostrich, now confined to the savannas of tropical 
Africa, inhabited parts of the Sahara. Over the past 4,000 
years the climate has closely resembled that of the present 
with alterations between dry and moist periods of only moder
ate intensity and minor variations of mean temperature. One 
might well question, therefore, the role of man in the pro
gressive historical desiccation of the Sahara, which is well 
documented in Egypt. Expansion of the desert, with which we 
are so much concerned at present, may have been initiated by 
overgrazing with domestic livestock as much as 4,000 years 
ago, at least in some parts of the eastern Sahara. 

Theodore Monod (Director , Laboratoire des Peches outre 
Mer, Museum National d'Histoire Naturel l e, Paris), who prob
ably knows the Sahara better.than any other contemp?rary 
ecologist, has called at~ention to t~e se~f-regulating, ad
justment between vegetation and grazing ungulates (botn 
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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
l<:>gically 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 with surprising rapidity, even with moderate 
rainfall, in the absence of high populations of these animals. 
Degradation of vegetation occurs as livestock and wild un
gulates increase beyond the capacity "of l:he vegetation to 
support them. Monod questions whether this S 1JCCession of 
balance and imbalance implies .a tendency toward irreversible 
deserts, since the Saharan climate has remained unchanged 
for so long. He wonders whee1er the herds of sheep and goats 
have been traversing the arid Sahara grasslands . However, 
the natural system is now being destroyed by supplementary 
feed for livestock and provisi~n of water through artesian 
wells and boreholes which is t antamount to an overdraft on 
the capacity · of the environment to support grazing. animals. 

Th e 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 widespread 
overstocking of arid range lands with 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 
1961. With each drought there is an additional irrevocable 
los~ of carrying capacity for livestock and people, despite 
the spectacular recovery of the vegetation when the rains 
come. Arid ecosysteHS are more delicate and more easily 
damaged than most of the world's ecosystems. On a global 
basis the deserts are expanding mostly as a result of over
grazing. The downward 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, we would 
do well to assess the rates and magnitudes of desert expan
sion on a worldwide basis and to develop a major research 
effort in arid lands during the International Biological Pro
gram (19 67-19 7 2) . A system for monitoring the. tre.nds in. 
arid lands could well be developed, perhaps using satellites 
to obtain at least crude measurements of productivity through 
chlorophyll intensity and measura~ents of geomorphological 
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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 we would be measuring 
the rate of aggrada tion. 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 schemes 
of the past lasted for only a century or two; smaller schemes 
were of much longer duration . Salinization was 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 l~rgely controlled; but 
salinization is not the only problem associated with irri
gation. Changes in plant and animal life o·f 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 known to all of you. Despite the mul
titude of problems involved, it is possible to increase the 
productivity of some arid lands through irrigation. Ho\.~ever, 
few of the world 's arid areas are sel f-contained , and we 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 we 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 Northwest to irrigate the deserts of Southern Cali
fornia and Arizona, we may unintentionally degra de or destroy 
present or future ecosystems in British Columbia, Washington, 
Idaho and Oregon , which some day rriay 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 Southwest bloom. It 
would have seemed fantastic to draw irrigation waters from 
such remote sources a few decades ago . We are now coming 
into a new era when macromanipulations of the environment 
are possibl e .on a scale not previously imagined. If we are 
t o make r ational use of our total national and international 
natural resources, we must understand the potential impact 
of major environmental manipulations on the whole worldwide · 
network of relevant ecosystems likely to be affected, .not 
merely those of inunediate concern. 



176 

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 success--and failure-
through time; the increasing de~iccation of arid zones o~er 
the past four millenia has been largely induced, or at least 
magnified, by man; mode rn technolog-y and burgeoning human 
populations are responsible for an over·-all trend of increas
ingly rapid . degradation of vegetation and soils in the world'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 which the water is 
diverted; and finally that we have both national and inter
national moral obligations in our opportunities for develop
ing all of the world's . areas. 

The museum being planned as part of your developing 
international program in arid and semi-arid land studies 
here at .Texas Technological College provides q 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 well as the potentialities of technology in raising 
the productivity and quality of life in arid areas. The mu
seum can serve bot11 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 who 

· 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 what limited resources we have avail
able through the National Museum Act of 1966 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 problems in 
arid systems should be especially appealing. 

The challenge of adapting human societies to arid areas 
involves a new integration between the physical and the life 
sciences ori the one hand, and the. behavorial sciences on the 
other. This may sound like an all-errbracing and impossible 
goal, but it is exactly what President Murray and .other edu
cators mean when they talk about interdisciplinary or multi
disciplinary programs. Ecological science alone cannot re
verse man-induced desiccation in semi-ari<l 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 compe tence in- several areas of knmvledge, or 
else join \vi th o t her unive rsities in . a consortium tha·t will 
encompass the r e levant fields. It is certainly essential to 
rapid, effective educ a tion of new scientists and technoloaists . . ~ 

to cope w1 th the problems of arid lands. 1rhe 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 new science concerned with syi:;tems of human 
societies and their total environment. Through our ·recently 
established Office of Ecology, we are in . the process of 
developing a new prograrn in ecology at the Smithsonian with 

.emphasis on the total human ecosystem. As we increase our 
capabilities in this field, we will endeavor· to collaborate 
more and more with universities, for we recognize that the 
task of evolving a foundation science to achieve harmonious 
relationships between man and the ecosystems in which he 
live~ is .so great that it requires interinstitutional pro
grams. 

Foremost in the development of any international pro
gram, such as that envisione d for arid and semi-arid lands 
studies, is the future of the foreign students who come to 
the United States -for their education. This includes pro
viding opportunities in their specialties within their own 
country. Unless educational, research and technological 
programs are evolving _witl;lin a given country, there is little 
reason to bring students from that country to the United 
States for specialized education . There is a real need for 
our universities to integrate their efforts with 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 inter.institu
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 what we need now more than 
anything is university leadership in developing effective 
systems which will involve some hard commitments to meet the 
challenging problems in the world's arid ecosystems. 

In conclusion, may I emphasize that UNESCO has developed 
a strong foundation uron which universities and other 
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institutions can build continuing programs of research and 
' education concerned with e nvironmental improvement in the 
arid zones of the world. UNESCO recognizes that the eco
logical problems are basically scientific, rather than tech
nological, and they involve an integration between 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 towards his 
own survival, but also to evolve intellectually and c u l
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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I hope you know what a great personal privilege it is 
for me to be here today, to have an opportunity to partici
pate in th i s. Symposium on Arid and Semi-Arid La·nds being 
sponsored by Texas Technological College. It is a privilege 
t o be here in the home city of such great leaders of Texas. 
I am gratef u l for th0 .opportunity to be in the hometown of 
Lieutenant Governor Preston Smith who has contributed so 
much to the progress that vrn have made in Texas during the 
time h e has been Lieutenant Governor and the time I have 
been privil eged t o serve as Governor . 

I am .also proud to be h ere in the hometown of my dis 
ting u ished 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 hometown of a man who 
rep r esents you in the State Senate , Senator Doc Blanchard, 
and t he hometown of such a distinguished list of r epresenta
tives as you send to Austin. 

I ·am particularly pleas~d that Texas Tech has chosen 
this occasion to bring to your campus such distinguished 
l eaders ih so many disciplines from throughout the United 
States to be a part of this three- day ceremony for the in-
auguration o f your new president, who in my judgment, wil l 
l ead this institution to heights of l earning , of education 
and finall y t o g l ory unprecedented in its l ong past. 

5 I n 1966 John Connal ly was Governor of Texas . He had 
l eft a brilliant career as Secre tary of the Navy to run f or 
Governor of Texas. John B . Connally was ·born at Floresville, 
Texas , on February 27 , · 1917, According to 11 Introducing 
Texas' 37th Governor , 11 Texas Parade , J anuary , 19 63, n.p., he 
h as distinguished himsel f as a reputable lawyer and business
man. Having b een elected as president of the student body 
his senior year at the University of Texas, he l aunched a 
successful career in public service . His ranching background 
taught him how to work . He stil l owns ranches in Wil son 
County , Texas, where he is a frequent visitor. 
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It is always a privilege to be in the area that is rep
resented by one of the senior .mernbers 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. 

We 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 'i-'ihich each of us has a ·tremendous 
interest and an abiding concern. 

Civilizations have flourished or declined as a r~srilt . of 
improper utilization and exploitation of water and land re-

·sources. The long history of the l ands in the eastern Medi
terranean demonstrates the decline resulting. from the lack 
of knowledge and .the lack of foresight in coming to grips 
with specific and broad problems of water resources in arid 
and semi-arid environment. 

Fifteen hundred years before t he birth of Christ there 
existed otie of the greatest conservation programs and irri
gation systems ever known in the history of civilized man. 
During the height of the civilization of Babylon, of Nebu
chadnezzar, there existed in Mesopotamia a system Qf water 
and soil utilization that supplied the valley of the Tigris 
and the Euphrates with foodstuffs sufficient to support 
17,000,000 . But as time progressed, nomads overran this 
great civilization. They did not understand or appreciate 
the tremendous value of water and soil conservation. The 
canals were p ermitted to silt. The land that once supported 
a population of 17,000,000 has never since, in 3,500 years 
of recorded h istory of man, been able to sustain a population 
in excess of 3,000,000. 

I think this dramatizes the situation we have when we 
talk about arid and semi-~rid lands. While we are a long 
distance from that area both in terms of geography and time, 
the problem of wise utilization and ~evelopment in our arid 
and semi-arid lands is real to us, and is becoming increas
ingly so. 

If arid l ands are defined as those having less than 10 
inches of rain annually and semi-arid lan¢ls having between 
10 and 20 inches of rain annually, t hen on a long time basis 
five per cent of Texas ca.n be classified as arid and 60 per 
cent as semi-ari d. 
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One characteristic of the arid and semi·-arid climate is 
illustrated by its variatiori. Texas weather is noted . for its 
change and for its feast or famine distribution. We are 
noted for our floods and we are noted for our droughts . Dur
ing the 1950-56 drought, 14 p e r cent of .the state would have 
been ·designated as arid and 64 per cent as semi-arid. At the 
end of the 1950-56 drought 244 of the 254 counties in ·this 
state .were classified as drought disaster areas. Two-thirds 
of Texas is arid and semi·-arid on a longt ime basis. During 
extended drought periods , three-fourths of the state reflects 
these characteristics. It is a ppropriate, therefore , that 
we address ourselves collectively in a systematic manner to 
the problems of this ma jor 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 these 

· categories we have the various disciplines such as agricul
ture, geology, law and many others. · 

There was 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 t hink it is ~ 
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 l andi?, of which we are 
a part. 

Research relative to specific water resources and related 
land resources is going to yield many results. Not the least 
of these is that the solutions developed as a result of basic 
·and applied research will be avail abl e to the public for di
rect application to Texas problems; and undergraduates and 
graduates participating in such research will receive valuable 
training in one or mor_e of the several phases of water and 
land resources technology. Today, I assure you , there is a 
critical shortage in Texas of those who are ·competent and 
qualified to addr.ess themselves to this very major problem. 

Our state agencies with responsibilities ' in the water and 
land resource fields can provide listings of specific problems 
they feel need investigation relating to this arid and semi
arid area. 

I would illustrate the need by pointing out that West 
Texas with its many land and water problems has in its major 



182 : . 

stream systems infestations 6f salt cedar. Each year , salt 
cedar wastes more than 2,soo ·,000 acre-feet of water, or more 
than ·2,000,000,000 gallons per day. 

The High Plains have numerous shallow depressions re
ferred to as playa lake s. The esti;mated 36,000 playas col
]ect approximately 3,000,000 acre-feet of water annually . 
Unfortunately, most of it is lost .through evaporation. 

Compound t hese two things: .2,500,000; acre-feet of water 
lost each year to salt cedar and 3,000,000 acre-feet de
posited in the playas and ultimately lost through evapora
tion. Combine that with the fact that of the approximately 
7,00 0 ,0 00 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 l and require now a withdrawal from the 
Ogallala Reservoir 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 into focus. 

It is not a matter for the High Plains alone. It is a 
matter fo r all of Texas because the produce that you grow 
here, the agricultural commodities that come from these High 
Plains, have . ver y meaningful significance to . every part of 

· this state and every f.acet 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 l ocal 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 Water Com
misiion to accelerate its state planning work and devel op . a 
statewide water plan. Subsequently , in the spring of 1965, 
the Legislature realigned the functions of the Texas Water 
Commission by having tl).e investigation, p l anning and de-
vel"opment transferred and combined with t he financing func
tions of the Texas Water Development: Board. 

You can thank your own Lieutenant Governor Preston Smith 
and Speaker of the House Ben Barnes for their magnificent 
l eadership in getting at least this much of a great study 
underway. 

Early in the planning work that went into a major re
organization and emphasis on water study in Texas, we 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. f\,nd 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 res .earch to contribute to this statewide 
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 available the services of 
Dr. Herbert Grubb to participate with the Board staff in the 
inves tigation of the economics of water-oriented recreation. 

Such contributions as these depict a continuation of the 
excellent working relationship of our institutions of higher 
learning with 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 th e Legislature in 1963 and 1965, 
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 were committing ourselves 
and, in turn, committing the state to try to do something in 
a very meaningful way about the water and soil problems of 
Texas . 

·Nothing is more critical. But we recognize full well 
that our e fforts alone· are hot going to provide the ultimate 
answers. We r ecognize that your state government must co
operate with your local government, with your High Plains 
District and other districts in this area, with every federal 
agency and with 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 the 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 we 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 the movement of underground 
water to reach the same point with respect to underground 
salt waters. Salt waters in wells in this 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 
~nderground salt waters than to desalinize ocean waters. 

But it this which 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 · forward to it only if we have the courage 
today to face up to the fact that we do have a problem of 
rn.onumental proportions. In order to solve it, we are going 
to have to conunit financial resources in a . magnitude un
heard of before in Texas. 

· I think this is a decision that has already been made so 
far as your leaders of government are concerned, and we only 
hope that we can articulate and translate the need in such 
terms that the people of Texas will understand it. 

We know full well, that on November 8 there is going to 
be one constitutional amendment ·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 w'ater problems and· the soil 
utilization in Texas. 

I can do no more than again pay my respects and my 
thanks to your distinguished r.ieutenant Governor, to the 
Speaker of the House, to your own 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 well that the Texas Water Plan on which 
hearings have been held throughout this state leaves many of 
you in this area somewhat cold. It has been met with some
thing less than ard.ent 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 answers 
to the problems~ We pose the magnitude of problem in relating 
to you the withdrawals from your underground reservoirs. 
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We should leave no door closed in our research and in 
our investigation. We should utilize .every resource available 
to usr whether it is bringing water from the Columbia, from 
the Colorado, from the Missouri, . frorn the Mississippi or 
whether it is trying to transport water within our own state, 
or whether it is d6ing additional research in tl1e desaliniza
tion of ocean waters, whether it is trying to eradicate salt 
cedar and save that 2,500,000 acre-feet, or whether it is to 

·help in the use of water collected in the play as. 

All of these things must be a part of our future activi
ties if we hope to make any meaningful progress, and if we 
hope to arrive at a point where we can with some degree of 
security say that we can face D.11e future of this part of Texas 
and all of Texas with an assurance that there is going to be 
water and there is going to be soil utilization to the ulti
mate and maximum benefit of all the people of this state. 

tf we fail to do this--if we fail to use every .resource 
available, if we fail to impress upon everyone who has a 
hand in the planning, if we 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 i:hsti tu-
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 resoJ.ve this problem·--
then we have· defaulted in one of the great obligations and 
responsibilities we have as free p eople. 

This probl~m is of paramount importance to us. I am 
grateful that you have permitted me to come here today to 
talk about it in this great symposium. I look forward with 
great hope to th e inauguration of Dr. Murray because I know 
he is go.:i,.ng to bring a depth and a breadth of experience, 
vitality, daring and courage to the direction of this insti
tution that will 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 D1e knowledge and insight for 
the solution of these problems. 

The only hope we can offer. is that we have the courage 
to supply the funds for men who do have the capacity to pro
vide th e answers. No area of concern is greater in my mind 
than with respect to water ·and soil conservation. The part 
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of this probl em uppermost in my mind is ·the problem of the. 
High Plains. I say to you as I have said to the people 
of thi·s state , I am totally co!Tlmitted to try to provide 
whatever resources · are needed and can be made available to 
these institutions in order to try to provide an answer. 
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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 la~ds are part tech
nical and part human. And the two parts---what to do about 
the l and and what to do about the people who live on and 
work the land--are inseparable. 

If you pursue the probl em in a variety of cultural set-
tings around the worl d , that fact will be brought home to 
you in many dramatic ways. 

In any particular area, soil, water , weather , plant life, 
animal life and humans f orm a total bio-syst~~. We have 
well-established ways of intervening i n the non-human parts 
of that syst~n. 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 probl ems 
one is likely to encounter working in one or another of the 
d evel oping nations. 

There was a tirne--and very recently--when an agricul
tural expert going to work in one of the developing nations 

6In 1 9 66 Dr. Gardner was Secretary of Heal t.'1 1 Education , 
and Welfare. Who's Who--1966 (New York: St. Martin's Press, 
19 66} , p. 1 121 , says Dr. Gardner was born October 8, 191 2 . 
He received a Ph.D. from University of California in 1938. 
In 1966 he had been president of the Carnegie Corpor~tion of 
New York since 1 955 . Dr. Gardner is distinguished in many 
fields, having served in many special capacities of leader
ship. 
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might imagine that he had to deal only with soil, crops t i ·r
riga tion 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 specific 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 equipmenti or how to operate a modern cannery; or how 
to make proper use of pesticides and fertilizer; or any num
ber of other 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 world is to · 
bring them into a world of communication. 

It is easy for the American 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 whose job. it is. But it is job number 
one. Basic literacy is the ticket of admission to the modern 
world. It is folly to suppose that one can build modern tech-

_ n o logy . without modern men. Modern men are literate. Their 
literacy affects the v;rhole 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 path 
that ends in a modern educational system. I have talked to 
hundreds of technical assistance experts. I have visited 
many, many countries. I have observed this kind of problem 
in every possible context. The story is always the same. To 
build basic literacy on a solid foundation you need good ele
mentary schools. That means you need good teachers. And 
that means good secondary schools and universities. In the 
end, you need a fully developed educational sys,tem. There 
really is n o such thing as a fragment of a good- educational 
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 own country. At many points in the history 
of American education, our schools and our hlniversities h~ve 
each gone their separate ways imagining that they did not 
need ·each other'· only to discover in the long rm1 that they 
needed each other very much. 

But in building toward an eventually well-rounded edti·
cational system, where do you start? That is probably . the 
most widely debated questic;>n concerning education in these 
developing lands. 

The proponents of one point of view say 11Start by giving 
every ·child four years of primary school. In that way you 
create the broadest possible base and do not deny anyone the 
benefit of some educ.ation. 11 

. 
Proponents of another point of view say 11 Nonsense. You 

must start with the university and work e.own. 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 with the students after 
they have completed those grades? You will have created a 
hunger for education and won't be able to satisfy it. 11 

Fortunately, we do not have to solve the problem in any 
abstract sense. We are always c9ping 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 thinking about these matters it is essential to 
see the multiple functions of education in these developing 
lands--or in our own land, although our own system is so 
relatively highly developed that the functions are not as 
clear . 

We have mentioned only two functions so f ar--the achieve
ment of basic literacy and the implanting of us eful skills. 

Another function of education is to insure 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 when the European immigration to 
this country was at flood tide, _it was the public schools 
that turned the second generation into Americans. .It was 
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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 strong b a se of shared 
values though it does not always seem so whe n you read the 
front page of the paper.. But we actually' have a very strong 
basic consensus as to how our society operates and g·ets its 
day-to-day business done . Having this base we 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 afford to for
get it. In many of these relatively new 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 mo ti vat_ed 
young people. In those developing nations where the first 
wave of social change has swept 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 freedom. The community with a well-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 we know anything about to provide a 
constructive outlet for the gnergies of vigorous and ambi-
tious young people. Without 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 the 
fields ti.ere just can't really believe that any effort put out 
by him or any intell·igence appli ed by him is going to change 
anything. He has seen changes, all right. Power changes 
hands in the capital. Money changes pockets from one patron 
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to another. But nothing ever changes for him. He isn't . 
even disappointed because he never expected anything else. 
The ancient woes aren 't curable. What will be, wiil be . " 

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 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 l east occasionally pay off. 

If you are dealing with confident memebers of a middle 
class ·who have never been discriminated against or made 
to feel inadequate, you will not face this problem. But in 
many parts of the world, in mo,ny 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 own upper classes. In fact, 
almost all work in agricultural development must go on with 
such individuals--with formerly colonial peoples who have 
been looked down upon. 

We are now beginning to understand that when we are 
trying to teach people who have for many years been subor
dinated or excluded or discriminated against· or in other 
ways made to doubt their own value, we must first of all 
r epair -the damage to their own sense of worth . This is true 
whether we ·are dealing with former · colonials in Africa or 
field workers in Venezuela or Navahos in our own Soub~west 
or Negroes in Alabama. 

Learning occurs when people have some measure of con
fidence and hope. 

The American bringing technical assistance can do some
thing to help create tha t confidence, if h e has some knowl-
edge of . and respect for the -culture in which he is working . 

It may seem paradoxical, but if you . have some respect 
for people as they are, you c-an be m"ore effective in helping 
them to become better than they are. 

The technician who can com.municate his regard for a 
people and their culture is more likely to be successful in 
communicating his skills. l\nd to do that he must know some
thing about the culture. 
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Now the kind of expert we are talking about is not com
monly found today, al though we have many technical experts 
around the world. 

-Every. year our colleges and universities turn out thou
sands of engineers , agriculturists , economists and so on-
highly trained , highly capable professionals--and many of 
them find t h eir way overseas . . But few have more than a · 
superficial knowledge of the world beyond our shores . And 
lacking that knowledge, they are considerably handicapped 
in their work. · 

The chronic shortage of people trained to i::1ork abroad 
has long been a source of concern both to governraent and 
the universities . From the very beginning, government has 
leaned heavily on th e 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 r eally been staffed and manag~d and planned · 
and run by the universities . 

I do not have to t ell 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 wh ich 
they have had to staff themselves up h astily for government 
contracts , and in the end some of the universities have been 
the losers . For others t hese. experiences , on campus and 
abroad , have been enriching . 

But the lesson we have a ll learned from these years of 
experience is that any institution getting into this work-
any institution at all concerned with the rest of the world 
and how one works with it , and how one l ends America ' s 
skills and know-how to make a better world--must think in 
terms of long-range goals . Th e institution must examine its 
own resources, its motives for participation, and make the 
n ecessary i nstitutional commitments that will permit it to 
do the long-term job. 

Considering th e need to get below the surface of a given 
culture, an institution ought really to choose one or more 
parts of the world to specialize in so Uiat it develops some 
expertness in depth .. This means · more than a scattering of 
professors abroad , each in a different part of the world. It 
means more than a t emporary gathering of strength for one or 
two contracts or crash programs . · It. calls for an extensive 
long-- term commitment on the part of the uni.vers i ty to put its 
interests and its resources toward the development of certain 
aspects of its own curriculum, "library , and the like . 
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In short , the universities are challenged to provide 
their own students with the kind of educat1on that will en
able them to meet their responsibilities as leaders, teachers, 
citizens and expert s in a rapidly .changing world. In do do
ing, they will be helping to me et our larger national commit
ment to ·make real the hopes fo:rr pea ce and prosperity amorig 
all the peoples of this troubled earth . 

In closing , let me say that this institution is no 
stranger to these objectives , no stranger to these values. 
Your · concern for the world we 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 n ew president than to offer in his honqr the renewed com
mitment ·of its scholars . to the 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 

11Geologic Science and the Future of Man" 

· 11 · . 7 Wi iam T. Pecora 

I am very happy that a good friend and a distinguished 
geologist, Grover Murray, will lead you as President. He is 
in 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 Croneis, 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 1 Edward 
Orton, T. C. Chamberlin, Isaiah Bowman, 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 wish to seize upon this opportunity to 
develop a thesis that I have nurtured for many years. It is 
not n ew to th e geologists in this audience, so I would like 
to present it 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 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 p rimaril y food; mathe
matics and physics l ed to engineering and philosophy, chemis
try l ed 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. 

7A noted geologist, Dr. Pecora,in 1966 was serving as 
Director, United States Geological Survey. He is listed in 
Who's Who in America, p. 1650, as having been born on F eb
ruary 1, 1913 at Bellville, New· York. In 1933 he received 
a B.S. from Princeton and a Ph.D. from Harvard in 1940. 
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The first po.J,nt I would make in this developtaent is that 
in the long view of the earth's history, man is very small . 
Of all peopl e , _ geologists have perhaps the greates t perspec
tive of history.· Our view ;Ls necessarily the long one that 
goes back b eyond the time when man first appeared on this 
earth about 2,000,000 years ago , byond ti1e time when flower
ing plants first appeared about 100,000,000 years ago, be
yond the time when dinosaurs roamed the continents 2QO,OOO,OOO 
years ago, beyond the time 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 when the first $piny 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 l,000,000,000 years ago. In our laboratory a few 

. years ago we measured the radioactive age of granite from 
Minnesota that proved to be more than 3,000,000,000 years old. 
Meteorit"es have fallen whose ages have been measured at more 
than 4,000,000,000 years. And our planet we think has been 
revolving around ti1e sun for more than 5,000,000,000 years. 
'I'he astronomers tell us that our sun is but one of billions 
in our galaxy, the Milky Way, 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 creature s to recognize 

· this, to learn about the past and to worry about the future. 

For any life species to persist on this planet, a suc-
cessful adjustment must be macte between 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 60,000,000 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 h ere we are. 

In contrast, however, to the long view, in the short 
view of history man casts a big shadow. 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 n er
vous system or the deve lopment 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 made 
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him the most rational a nd self-conscious of creatures, and 
hence nature 's foremo s t creature on earth. With respect to 
other creatures, h e certa inly stands first . 

·Man has succeeded b e cause he possess e s thre e faculties 
to the highest d egree . These t call the three C's: first, 
the ability to commu n icate, hence language; then the ability 
to calculate, henc e the concep t of tJ.me; and third the abil
ity to construct, .hence the concept of form . . Utilizing these 
three basic talents, man has grown from the lonely existe nce 
of a primitive food gath erer to a developer of major civili
zations.. A few thousand years ago, man founded sepa rate 
civilizations in different parts of the world, completely 
isolated one from the other, and yet each followed a similar 
pattern. Today, diffeient 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 mi.;tch for the past. What of the long view toward the 
future? I know of no -reason why this earth should stop re
volving around our sun for another S,000,000,000 years, and 
I have the greatest confidence that man can continue to exist 
for at least anoB1er million years . Having exceeded his 
critical mass in population and his critical distribution in 
all geographic · zones on earth, he can now protect hims elf, ·. 
build for himself, provide for himself as no other creature 
heretofore. To many, this indicates special creation. 
Geologic history shows us only that the evolution of life on 
earth has been in the form of a spiral growth in which each 
cycle represents a higher stage. From this concept of history 
we can project from the past through the present into L~e 
future. 

Human civilization, as life in any form, requires two 
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 ambitions of 
Alexander the Great. During the successive movements 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 brought 
about by the s pectacular growth of science and techi:ology 
which provided the resources and energy needed to lift man 
from his primitive state to his rilodern existence. The w.ater 



and food, for example, needed in massive quantities, ancient 
rulers provided by government support of engineering work.$, 
but the energy was largely provided by slaves. Ev'en in 
ancient Athens, the first seat of a free society, half were 
enslaved. During the centuries, especially t he l ast two, 

·man's ingenuity has brought about g:i:eat strides in separating 
man from manpower. But if, as others predict 1 t he world 1 s · 
population will double in 40 years to 6,000,000,000, civiliza
tion as we know it now is imperiled unless the other half of 
the e_nergy·-resources coupling is reinforced. We have no need 
perhaps to worry about the next decade or two. 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 h as 
opened wide to invite inquiry and search into the crust of 
the earth for those r aw materials needed to maintain and 
sustain a burgeoning population. 

The complications of our modern world and the problems 
of living in this technological age have tended to obscure 
the simple fact that the crust of the earth ha~ been the im-
mediate or the ultimate source of all man 's material needs. 
Shelter 1 wa~er supplies, fuel, metals, ~oils--all have their 
source in the crust beneath our very feet. And the study of 
this crust is the spe.cial _province of the geologist . 

. As a formal science, geology is l ess tl1an 200 years old. 
One may therefore ask the question whether it h as in fact 
made any substantial contribution to the development of our 
present civilization. From the material point of view, the 
world progressed reasonably well without it for many .centuries. 
It did not require fonnal 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 
priliciples of irrigation in arid and semi-arid lands were 
practiced with consummate skill. Throughout these centuries, 
however , the need for a formal science of geology increased. 
There is little doubt that the scientific method employed by 
other scientists and scholars led to the development of a 
formal science. There is even record in the Book of Joshua 
of a geological survey of sorts , and perhaps the . first, where 
it is written "Ye shall describe the land and bring the de-· 
scription hither to me. 11 
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Just about the very same task was given to Lewis and 
Clark by Thomas Jefferson, another .geologist and college 
presidc=nt, in 1803 when our face turne d· from western Europe 
to the western reg·ions of our own continent. In 1879, 
Clarence King, the first Director of the U.S. Geological 
Survey, was similarly instructed to classify the puiJlic 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 245 feet of library 
shelves. The number of separate maps describing the surface 
of the land, hydrology or geology is about 35,000. More 
than 10,000 papers have been published in scientific and 
technical journals identifying and discussing proplems 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 . f ew years total more them 
$100,000,000,000. Each was found by sophisticated research 
and technology. With the same sophistication we can discover 
the water resources we need to make possible conununities and 
industry where none could exist before, and provide the data 
on the land and the rocks beneath without which many of our 
greatest enginee ring 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 and 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 economic ex
change~ Similar lands throughout the globe offer such hope. 

At this stage in history, tremendous sources of energy 
are ava ilable to us. The midget steam engines that preceded 
the Industrial Revolution have grown into the giant power 
generators of today: and over the next several decades there 
is no limitation in sight for crustal materials that can be 
transformed into energy. 
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What of the other of our coupling .parameters--what of 
our raw resources? Here 1 the future is not so clear. In 
the past 50 years man has consumed more mineral resources . 
than in all his previous history 1 and supplies of many are 
now critical. This is the point in time at which the geo
logic science becomes truly necessary--when man truly needs 
it. I bel:i.eve that with its aid future prospects . for n ew 
raw 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 wealth below the surface which lies wait
ing to be discovered and explo ited 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 Resourc.es Observation 
Satellite). By rise of remote sensors· at different eleva
tions above the ground via aircraft and manned or unmanned 
satellites, new data may be obta ined which, hopefully, · 
geologists ca·n interpret in t erms of properties of the 
earth's crust and thus discover additional resources. With 
the continued support of our sister sciences of physics, 
ch emistry and biology and with th e aid of engineering, geol
ogists can now hope to decipher the three-dimensional jigsaw 
puzzle which is the crus t of the eartJ1, to unde r stand the 
very processes deep within ,_the earth by which minerals and . 
rocks have formed and which have shaped and reshaped the 
crust du.ring the 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 drawn more closely together in a 
community effort to identify and tackle th e problems of 
civilization. This increas e d rapport offers many opportuni
ties and certainly new approaches. For the . solution of many 
problems we must study the earth, if not as a whole, th e n 
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. Where the common 
good of many is concerned 1 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 emphasized the mate
rial aspect of our civilization. Whether we deplore it or 
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·not, this is what we.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 sc,ience--on terrestrial dynamics of 
mountain building, volcanism, eartl1quakes or crustal migra
tion, on recent contributions to our knowledge of paleomag
netism, paleolimnology or paleoglasciation, or on new con
cepts of phas~ changes in silicate mineral structure or a 
dozen other, ·to me , exciting prohlems in the area of geo
science. But I would like to believe that the two postures 
are not U:nrelated--that pure science always has led and will 
continue to l ead to material benefits for our society . · His
tory has well demonstrated that in times of material plenty 
the bundle of politics , literature , art , philosophy and 
ethics , so necessary to the h uman 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 th e geologic . science 
are simply overwhelmed by the vast task confronting us . We 
know so little.about tl1e earth and we need to know so much 
more. We shal l continue to l earn by the scientific method 
and continue to · apply our kno,¥ledge along the way for the 
benefit of mankind. This i s, after all , the obligation of 
all l earned professions . This is the task to which the U.S . 
Geological Survey is committed. 
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"Man and Climate " 

8 Luna B . Leopold 
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The climate of which I am about to speak is not the 
synoptic alternatio~ of storm clouds and sunny skies . Rather 
I speak of the atmosphere , or climate of opinion and under
s t anding , within which human actions take p l ace and which 
i nfluences those ·actions . · This atmosphere may be thought of 
as the micro-environment of viewpoi nt. 

Our actions in the field of water devel opment a n d man
agement are characteri stically biased by the local c l imate 
of opinion . This cl i mate of · opinion is changing, but our ap
p roaches to water planning r devel opment and management are 
r emaining quite static . The need for ad justment of the plan
ning and engineering approaches to new needs and new view
points i n itsel f .a major problem in the water field . 

Water crisis is a way of expressing the fact that there 
i s insufficient water available at the place it is .needed . 
It is well . recognized·, however, that water problems of the 
country are not all rel ated to a crisis caused by local short
age . In view of this , other classifications of the problem 
have been developed, one of the most e xplanatory of which de·
l i neates the following types of water problems. Major prob·
l ems can be c l assifi ed as those due to unequal distribution 
of water availabi l ity , those due to shortage of local supply , 
t hose due to chemical and sedimentary content of water , those 
due to pol lution , those due to f l oods and flood damage , and , 
fina l ly , those due to the i nherent variability of water in 
time . 

This sixfold classification may at first glance appear 

8nr . Leopold is tf!e Senior Research Hydrologist of the 
United States Geological Survey . The Unive rsity Daily , 
Novembe r 1 , 1966 , p . 3 , says he is a " recognized authority 
on rivers and their relationship to man . " He is the author 
of a book concerning flood control and is a l eader i n the 
f ield of hydrolic engineering which is his chosen profession. 
Dr . Leopold was born in Albuqu~rque , New Mexico , on Octo-
b er 8 , 1915. He receive d a B . S. from the University of 
Wisconsin in 1936 and a Ph . D. from Harvard in 1950 . 
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to be related to physical features alone , but actually each 
_of these problems , which apparently are physically derived, 
has hidden aspects which have their origin in atti~udes, 
habits and outlooks. For 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 polltited, a judgment is being 
rendered, however hidden , that for som~ 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 damage , then, is caused be
cause man gets in the way of the river at the time it n eeds 
to use the flood plain for the passage of an exceptional flow. 

Considering, tnen, that any useful classification of 
water problems i nherently involves the climate or the atmo
sphere wi·thin which we view water 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 ~xpressed through attitudes , procedures for eco
nomic evaluation, legislation, standards and custom. There 
is reason to believe that these, in their· interaction, may 
be more important tha n any other water problem that we face. 

There is increasing recognition that the water resource 
must be viewed in its totality. · Even our view of this to
tality is gradually expanding. · There was a time, and it was 
impressed deeply in the laws of the land, when it was 
thought that surface T{.1ater was in its very nature different 

_from ground water. Now it is quite well understood, as it 
was always among hydrologists, that surface water and ground 
water are merely names for the Sfu~e thing, differing only in 
temporary location. Ground and surface water are integrally 
connected and must be· viewed in terms of the hydrologic en
vironi"11ent of the locality in whi~h they occur . 

Also, the hydrologic environment was once considered to 
be important only in terms of a particular river or sub-basin . 
More recently it has b een viewed as the whole drainage from 
headwaters to the ocean. But even this was found to b~ a 
limited view for some purpo~es , and ~asin consideration gave 
way to regional aspects , including more than one major river 
drainage. Still more recently, organization of the Inter
national Hydrological De cade is recognition that there - is 
even a larger environment in which t11e whole water cycle of 
the earth operates , and for some practical purposes it is 
desirable to recognize the hydrologic proce ss on the whole 
planet. From such a view, the water resources of the respec
tive contine nts 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 b etween 
physical, biological and social aspects of water , including 
water quali ty and its relation to esth etics and amenities in 

· that microcosm. 

The shift of emphasis from basin environment led us to 
see the necessity of interdi sciplinary studies of water, and 
we now hear much talk about needed emphasis on research, com·· 
bining legal , economic and biological as well as physical 
aspects of the water resource. This interdisciplinary ap
proach is perhaps too n ew to expect any immediate important 
forward strides i n 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 with slight changes in the scale Of · development. 

That incremental analysis, especially the applicat ion 
of . techniques such as linear programming, should constitute 
one of the principal fruits of the increasing sophistication 
of water economics, and should not be attributed merely to 
the avaiiability 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 Technolog ical College, it 
would be salutary to contemplate the reason for the social 
problem of water as it exists in the Southwestern United 
States . The social problem of water h ere is as prominent as 
thos e problems resulting from supply, mal-distribution and 
variab ility, f or , as I have implied earl ier , these physical 
problems arise in par_t f rom the current relation of society 
to the resource. 

Interdisciplinary efforts in the water 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. 

We continue to assume that· the monetary cost-benefit 
ratio will r emain th·e same as in the past decades, the princi-
pal criterion for measuring social value of a water develop
ment scheme. . Even at the l evel of r eserach, there is but 
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slight consideration of the _possibility that other measures 
of social. value might be more realistic in the present: soci
ety. · ·p.,s long as costs · are considered to include only direct 
monetary qosts, · and benefits excluCie the non-mcmetary, 
especially the esthetic and amenity values preserved, the 
cost-:--benefit ratio will tend to retard ad-justment of evalua
tion of pxocedures to keep up with changing public desires. 

By the same token , the l _ack 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 co~ts of water develop
ment can with sufficient accuracy be estimated. The diffi
culty is in the proper assessment of benefits, because the 
value to be attached to any social benefit is so influenced 
by the local c·lirnate of opinion or our viewpol.nt 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 a&ninistrative or politi~ 
cal~ using the word political in the context of statecraft. 
The latter is often conveniently forgotten and the cost
benefi t 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 how the climate of opinion is 
influenced, what factors l ead to varying views about value, 
and what are the attitudes of people toward water and the 
enviroru~ent. Attitudes concerning the value of amenities 
are l .argely unexp1ored; nor is there any accepted technique 
for stating quantitatively the comparative 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, much 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 municipal 
levels continue to keep frozen the possibility of increased 
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water u~e efficiency by readjusting demand into a realistic 
relation with water availability . The habits and .custor,1s 

· derived from earlier conditions have tended also to be en
acted into federa l law r which further tends to harden the 
evaluation system against change. 

For example, the great floods of the 1920 1 s and 1930's 
demonstrated that there is a federal responsibility for 
assisting regional groups in protection against the catastro-

. phe, the economic effects of which are too broad to be sus
tained by local municipalities. Thus the initial federal 
flood-control legislation was designed to ameliorate the 
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 1dea have made it increasingly 
difficult to utilize non-engineering measures, s·uch as re
strictions on the use of flood plains, which 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 l egis 
lature or Congress £or a vote . The advantages of developing 
for public inspection real alternatives before a particular 
water-development plan is chosen have b een recently explored 
in a report of a committee of the National Academy of 
Sciences.* 

Innovation in planning analysis and evaluation proce
dures seems t ·o me to be l agging behind the changing social 
climate within which water development takes place. That 
the social climate is changing is witnessed by the natural 
beauty message of the President. Th.is message recognizes 
that Americans have in recent years placed increasingly 
high er values on the esthetic aspects of the environment. 

*National Academy of Sciences-National Research Council, 
Committee on Water, Alernatives in Water Management, 1966. 



206 

The public interest in pollution abatement is another indica
tion of this trend . . These are indic.a tors of a change of value 
of water to society, but these Changing values are not re
flected in the planning rules or the evaluation standards 
presently being used. · 

The agencies of government, feaeral and state, can by 
their attitudes and actions, influence materially the public 
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 water 
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 growth 
where water is, nor any restraint on grmvth where water or 
other . needed resources are scarce. A different assumption 
could lead to incentive·s for growth 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 were 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 growth 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 well 
be turning their attention to the social problem of water. 
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 
themselves 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 pres'ervation 
of amenities in the environment. It is necessary to experi
ment with different local and administrative techniques for 
carrying out the people 1 s wish~ recognizing, of course, that 
the desires of people i'n 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 l and planning , can both· 
formulate in concrete terms the community. desire and g i ve it 
new direction as well . 

So also the eluc i dation of r eal alternatives of water 
d evel opment will take on meaning only when carried out in. · 
practice through new types of planning reports. The social 
problem of. water , thenr implies emphasis on actual demon
stration, even on areas as small as portions of a county or 
in a single small cowmunity . 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 env·ironment . 

The needed research in the water field shou ld not be 
considered to lie primaril y i n the realm of high-speed com
puters and sophisticated laboratories , but it must becom~ 
involved with actual landscape , liquid water and wi t h peopl~. 
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APPENDIX H 

INTERVIEWS .WITH DR. GROVER E. MURRAY 

I ntroduction 

'l'wo interviews were held by this writer with 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) Document facts, 3) Provide a clearer understanding 
of ICASALS' function, role, and scope. 

The . interviews were conducted oil May 29, 1970 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 I ntroductory Data are: 1) What 
conditions first drew you to Texas Tech University? 2) When 
did you first conceive the ICASALS' concept? 3) What was 
the reaction of the Board of Directors to ICASALS when you 
first presented it to them? 4) To what audience was your 
first speech about ICASALS delivered? 

Questions asked about ICASALS' development . are: 1) Was 
there a timetable of development established? 2) Has the 
development kept pace with the plan or intention of ICASALS? 
3) Do you envision the ICAS~.LS complex growing even larger 
than it is now? 

Some examples of ques tions concerning . the first ICASALS ' 
Symposium are: 1) What were the purposes of the symposium? · 
2) Who selected the speakers? · 3) Why were these speakers 
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selected? 4) Did the speakers know of the concept of 
ICASALS before they spoke? ~) Are the speeches p~blished 
verbatim or was there editing done on the manuscript after 
the speech was delivered and b efore publication? 

Questions re~resentative of the Thesis divis ion are: 
1) What wouldyou like me to accomplish with this thesis? 
2) Is there anything else you would like to add to this 
th·esis? 

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 following portion of this appendix will be a summary 
and/or paraphrasing of Dr. Murray's conunents 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 ar1d 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, 1966, 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. Th e 
evolvement of the concept was further spurred by the chal
l enge 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 was presented . in June, 1966, to the 
Board of Directors, the reaction was positive and unanimous. 

It is not recalled what audience heard his first ·speech 
about ICASALS. It could have been one delivered at Plain
view to the Plainview Women's Club on September 6, 1966. 
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Development 

A group of advisors from the faculty and Mr. Lothar 
Witteborg suggested schedules of development. For many un
controllable reasons these schedules have not particularly 
been followed. 

ICASALS will grow corrunensurably with the university 
itself. · Much previous research at Texas Tech has been done 
in related areas of study to arid cmd semi-arid lands. The 
new medical school will have substantial interest in medical 
problems of the arid and. semi-arid lands. 

The Symposium 

The purposes of the symposium were 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 was desig-ned to stimulate and create interest 
in. the concept. 

Most of the speakers were selected by Dr. Murray, with 
extensive collaboration with 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. were familiar with the concept of ICASALS before 
they spoke. A manuscript of each speech was provided by 
the speaker for publication. Some minor editing was probably 
done. 

The Th-es is · 

It is hoped this thesis will 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 Unive.rsi ty. 

Recommendations for Future Study of 
ICASALS in the Field of Spe~ch 

Speech may help to show the development of additional 
knowledge of the natural environment of arid and semi-arid 
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lands and hmv we best can conserve them. The n eed 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 i n the dry l ands of the world . · 

It seems that individuals from arid and semi-arid l ands 
may have been stimulated by the rigors of the climate . Why? 

i have read the preceding material and c ertify to its 
authenticity. 

July 28 , 1 970 
Date 

-- ~- . - ---

Grover E . Murray V 
President , Texas Tech University 
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