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Rangeland Environments and Maw 
GERALD W. THOMAS 

President, New Mexico State University, 
Las Cmces, New Mexico 

Range managers, as a profes- 
sional group, are not assuming an 
active leadership role in the mod- 
ern political, social and economic 
scene. On the one hand, we are 
relegating our responsibilities for 
food and fiber production to politi- 
cal expediency. On the other hand, 
we, who have lived and worked with 
land, vegetation, and water re- 
sources and their interactions with 
all forms of animal life (which is, 
after all, the field of ecology), have 
not assumed a leadership role in 
the new developments and interest, 
in the environment and pollution 
control. 

Range men have not been as 
outspoken-or emotional-as the 
ultraprotectionist types, or the 
health fadists, or even the man on 
the street. We have allowed the 
term “ecology” to be misinterpreted 
and misrepresented to mean only a 
very restricted view of a small part 
of the environmental complex. 
When the headlines read “New 
Solution to the Ecology Problem,” 
we find the details of the story to 
refer only to a new technique to 
collect garbage, or to grind up glass 
or cans. 

Or, even more seriously, when we 
make the headlines as range man- 
agers, or foresters, or ranchers, we 
are caught in a defensive, rather 
than an offensive position. We are 
the culprits who use pesticides, who 
provide access roads to remote areas, 
who allow the hunter to kill or 
livestock to graze. We are often 
classed as the “Polluters” and not 
the “Protectors” of range and forest 
lands. 

Please don’t misunderstand me 
on this point. I’m convinced that 
we need some pressure from the ex- 
tremists. The United States, as a 

1 Keynote address presented to the 24th 
Annual Meeting of the Society for 
Range Management, Reno, Nevada, 
February 16, 1971. 

nation, waited far too long to wake 
up to the consequences on the en- 
vironment of an exploding popula- 
tion coupled with rapid techno- 
logical development. We needed 
the environmental teachins and the 
concern on and off campus in pollu- 
tion. As a matter of fact, many 
members of the Society for Range 
Management were trying to alert us 
to these same problems many years 
ago. 

And, while a new technique for 
garbage disposal is important, those 
of us who work with, and study, the 
interactions between man, other 
animals, plants, and the environ- 
ment, must realize that there is a 
larger and more significant picture- 
a broader concept of ecology-which 
involves energy and nutrient 
cycling in the ecosystem, vegetation 
change through time (succession 
and regression patterns), land use 
and land requirements for food 
and fiber production, water and 
the hydrologic cycle, and air and 
the C02/02 ratio. 

Consequently, the first challenge 
to you and me, as ecologists by 
training and practice, is to make 
ourselves heard, and to move out in 
an offensive posture rather than to 
wait for a court hearing or a public 
confrontation which invariably 
places us on the defensive. 

The second majo’r challenge to 
members of this Society is to lend 
expertise to other professions and 
to other problems of society such 
as urban environmental analysis 
and planning, analysis of cultivated 
land ecosystems, recreation and 
land-use planning for cities and 
communities, and international de- 
velopment. 

Range men have more knowl- 
edge and ability than most profes- 
sions to help with environmental 
problems. They can bring a dif- 
ferent perspective to the scene- 
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that of “management” orientation. 
The Federal Government and many 
states are organizing environmental 
“protection” agencies. “Pro tec- 
tion” could mean “hands-off,” to 
“shield” or to “let nature take its 
course.” I much prefer the terms 
environmental “improvement” or 
“management.” Nearly everything 
that man does-nearly all of man’s 
activities-either directly or in- 
directly, has some undesirable ef- 
fects on the environment. There- 
fore an environmental “protection” 
organization could be staffed with 
“protectionist” oriented people, 
and could lead to curtailment of 
many of man’s activities, including 
industrial development, food and 
fiber production, recreation and 
tourism development, and munici- 
pal expansion. 

On the other hand, environ- 
mental “improvement” and/or 
“management” implies research, ed- 
ucation, understanding, analysis, 
and planning. “Improvement” 
could lead to correction of the ex- 
isting problems of environmental 
deterioration as well as “planned” 
growth and development with man 
as the focal point. And, since we 
can’t pass a retroactive birth con- 
trol law, we have no choice but to 
be concerned about man’s needs for 
consumer goods and well-being. 

Ecological understanding and 
management orientation are essen- 
tial. For many centuries man has 
been “influencing” the environ- 
ment in which he lives and works. 
Part of his efforts have been toward 
“intentional” management to im- 
prove crop and livestock produc- 
tion, to create better homes and 
more consumer goods, to make hu- 
mid areas more arid, and to make 
arid regions productive and livable 
by irrigation and temperature con- 
trol. By modifying his environ- 
ment, man has added millions of 
acres to the production potential 
and created desirable living situa- 
tions in hazardous climates for both 
rural and metropolitan living. In 
areas where the environment has 
been difficult to modify, he has 
adapted to the environment him- 



self and modified the biological 
organisms using the area. He has 
developed drought-resistance plants, 
bred up animals to withstand cli- 
matic extremes, and learned to co- 
operate with the climate. These all 
add up to man’s credit-based upon 
goals established early in our his- 
tory. 

While man has thus been busy 
modifying the environment to serve 
his special needs, he has, for the 
most part, unintentionally, created 
problems of pollution and contam- 
ination. He has had too little con- 
cern and too little understanding 
of the quality of the “total envi- 
ronmen t.” We now have the tools 
and techniques to make a better 
analysis of the environment-to pin- 
point problem areas and problem 
activities. We can now re-orient 
our development goals with a view 
toward environmental enhance- 
ment. At the present time, how- 
ever, we are being influenced by 
emotionalism, protectionism, and 
over-reaction. I am not implying 
that we do not have problems, be- 
cause we do-and some are very 
serious. But, our problems must 
be analyzed in the context of broad 
ecological principles. 

If we, as range men, are to lend 
our expertise to the many environ- 
mental issues, we are going to have 
to convince a large sector of our 
society that we have this knowl- 
edge and ability. Many members 
of scientific and professional orga- 
nizations, as well as most of the gen- 
eral public, have a poor concept of 
“Rangeland” and an even poorer 
definition of “Range Managers” or 
“Range Scientists.” 

I was pleased to receive a copy 
of Francis Colbert’s response to the 
Bureau of Labor Statistics draft of 
material for the new “Occupational 
Outlook Handbook.” Francis called 
attention to a statement made in 
the manuscript as follows: 

“The scientific and technical duties 
once performed by range managers in- 
creasingly will be performed by natural 
scientists.” 
Our able secretary’s response was: 
“In regard to this, it is logical to ask 
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what in heaven’s name is a range man- 
ager if he is not a natural scientist?” 

Unfortunately, such misunderstand- 
ings are common. 

7) What kind of vegetation pattern 
is best for livestock productivity, 
water yield, recreation and aes- 
thetic values and/or oxygen pro- 
duction? 

The third challenge to members 
of the Range Society is one of self- 
analysis and research. Since the 
theme for this conference is “Range- 
land Environments and Man” I am 
assuming that we are concerned 
about the future as well as the prob- 
lems of today. Therefore we need 
to ask ourselves some very difficult 
questions-looking toward the year 
2000 and beyond. 

With the world’s po,pulation ex- 
pected to exceed 6 billion people 
by the turn of the century, what 
kinds of pressures will be placed 
on the Range Resource? I’m con- 
vinced that we have not had suffi- 
cient knowledge until recently to, 
even ask the right questions. The 
IBP grassland, desert and forest 
biome studies-probably the most 
significant ecological research now 
underway-will help provide the 
tools to reformulate our questions 
and hopefully look for the big an- 
swers. 

Based upon some new ecological 
concepts, we must examine the in- 
dividual consumer in olur society in 
relation to the basic resources re- 
quired to sustain this individual. In 
other words, we need to ask, and to 
answer, the following question: 

Time will not permit an ade- 
quate examination of these ques- 
tions, but my preliminary analysis 
indicates that they have serious 
implications for our Range Re- 
sources. My studies of the “Ecology 
of Food Production” clearly indi- 
cate that we cannot sustain and 
probably should not promote, on 
a world-wide basis, the U. S. ap- 
proach to mechanized agriculture 
on cultivated lands. I say this be- 
cause, in studying cultivated land 
ecosystems in the United States, it 
appears that we are “spending” in 
the neighborhood of 10,000 calories 
of fossil fuel per person per day to 
produce 3,000 calories of food en- 
ergy from the sun-this energy cap- 
tured in crop production through 
the process of photosynthesis. The 
average U. S. citizen today is using 
over 2 1,000 calories of outside en- 
ergy per day for all purposes-and 
yet our food needs are only about 
3,000 calories. Obviously this drain 
on depletable resources-and the 
accompanying problems of pollu- 
tion-cannot be continued. Since 
1900 we have replaced 22 million 
work horses and mules on U. S. 
farms with 5 million tractors and 
many other forms of mechanized 
power. In doing so, we have re- 
leased 72 million acres of land that 
would have been required to feed 
these animals, for direct food pro- 
duction for humans. But, in so do- 
ing, we have significantly changed 
the energy cycling patterns with 
serious implications to the environ- 
ment. 

1) 

2) 

3) 

4) 

5) 

6) 

How much land is required to 
sustain an individual-regardless 
of whether he lives in the city or 
in the country? What are our 
basic requirements for cultivated 
cropland and for range? 
How much water is required for 
food production and for man’s 
other needs? 
How much energy 
from what source? 

is required and 

How much air is required 
person and what quality? 

Per 

How much elbow room, or open 
space, is needed to maintain 
health and mental attitudes? 

our 

What are the requirements of 
each individual for depletable re- 
sources and what are the inter- 
actions between these “non- 
renewable” and our important 
“renewable” resources? 

It is significant to note that the 
fossil fuel input for livestock pro- 
duction on range lands or for food 
production through wildlife, is very 
small compared with cultivated 
lands. I hope that the IBP Biome 
studies will soon be expanded to 
cultivated lands and that the con- 
cepts of energy input from fossil 
fuels can be incorporated in the 
analysis. I hope, also, that we will 
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look more closely at the question of 
where man should bleed the energy 
cycle for most efficient food pro- 
duction with a minimum of dis- 
turbance to natural ecosystems. 

I am equally concerned about 
man and his water resource require- 
ments. As our level of living in- 
creases so does our demand for 
water. For example, one study 
showed that the residents of Bev- 
erly Hills, California used 313 gal- 
lons of water per person per day 
while residents of Compton, with 
less than half the average per capita 
income used only 89 gallons per 
day. The average citizen in the U. 
S. now requires about 180 gallons 
per person per day for home use. 
Our total withdrawals amount to 
approximately 360 billion gallons 
of water per day for various pur- 
poses. Although agriculture uses 
41 percent of the total, industry and 
municipalities are placing increas- 
ing pressure on this resource. Ac- 
cording to the U. S. Water Re- 
sources Council, before the year 
2020 industrial, municipal, do’mes- 
tic, and power requirements for 
fresh water in this country are ex- 
pected to reach over 1,000 billioln 
gallons per day-three times the 
total withdrawn for all purposes 
today. This means that the agri- 
cultural sector will have to develop 
new arguments to justify contin- 
ued use. Pressure will continue for 
more “water harvesting” and other 
techniques to increase run-off with- 
out adequate data of the effects on 
total ecosystems. 

Many attempts have been made 
to calculate minimum water re- 
quirements for our major needs. 
To grow a pound of wheat in the 
field will require about 1,500 
pounds of water. If we follow this 
wheat on through the milling proc- 
esses, with average losses, and to the 
completed bread, we find that over 
one ton of water is used to produce 

one pound of bread. To produce 
one pound of rice may require as 
much as 2 toIns of water. 

As we introduce animal protein 
or o)ther essentials for balanced diet, 
the water requirements are in- 
creased correspondingly. For ex- 
ample, on some brush infested 
rangelands in the Southwest, over 
100 tons of water are involved in 
the process of producing 1 pound 
of beef-measured at the supermar- 
ket level. In terms of water “ex- 
penditures” for beef production, it 
appears that efficiency can be in- 
creased at least 10 times by produc- 
ing animal feeds on irrigated lands 
and confining the animals to a dry- 
lot during the production period. 
But, keep in mind that much of the 
water falling on range lands is dis- 
sipated by undesirable weeds and 
brush or evaporates from the un- 
protected soil surface. Also, most 
of the water necessary to the process 
of photosynthesis in productive 
crops is transpired through the 
plant and returned to the atmos- 
phere. 

It is significant to note that water 
used for crop and livestock produc- 
tion in both cultivated and un- 
cultivated land ecosystems can only 
be recycled in the long run as it 
passes through the complicated hy- 
drologic cycle. On the other hand, 
most of the water used by industry 
and municipalities can be recycled 
and cleared of pollution on a short 
term basis with only an economic 
and techno’logical input. 

It seems obvious that before the 
year 2000 the range resofurce must 
be examined more carefully in 
terms of the total environment as 
we seek to supply man’s needs. 
Most range ecologists believe that 
it will be possible to double our 
livestock productivity on these areas 
with proper management. And 
while we are working on this o#bjec- 
tive we are also very well aware 

that these lands have value to the 
individual and to society for more 
than one purpose. Though the 
primary income may be from live- 
stock and forest products, these 
lands are also important from the 
standpoint of wildlife, recreation 
and water yield. And, we must now 
add another dimension to our 
“mu1 tiple-use” approach to un- 
cultivated lands-that is, we must 
now consider carefully their value 
to environmental enhancement- 
particularly air and water quality, 
energy and nutrient cycling. 

In summary, I have tried to pre- 
sent three challenges to members of 
the Society as we discuss rangeland 
environments and man. The first 
is that the range profession has a 
long and distinguished history deal- 
ing with ecological problems-but, 
we have not made ourselves heard 
in other than a defensive posture. 

Secondly, we have the expertise 
and the responsibility to work with 
other professions and to help with 
a vast array of environmental prob- 
lems of concern to society-to pre- 
sent our concepts of ecosystem 
management-to help base decisions 
on the larger picture rather than 
on bits and pieces of information. 

Thirdly, and probably of most 
importance-we must look inter- 
nally. Have we been asking our- 
selves the right questions as we face 
the very real probability of provid- 
ing consumer goods and a desirable 
living environment for an expected 
6.2 billion people by the year ZOOO? 
This last challenge should influence 
today’s decisions relating to re- 
search, education, and action pro- 
grams. 

CLYDE ROBIN 
NATIVE SEEDS 

Castro Valley, California 94546 


