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To unlock the complicated inter-
relationships of the range, scientific
and managerial talents of the highest
order are needed. This paper suggests
goals for range management education
and proposes one strategy for achiev-
ing these goals in the universities. The
appropriate faculty can provide strong
training for range professionals and
meet the general education needs of
the university community and other
professionals as well.

Range management, along with
many other professions, is entering
a new and exciting era. That era
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may well be characterized by the
name “Quality of the Environ-
ment.” The 1970’s are already char-
acterized as the “Environmental
Decade,” ushered in by President
Nixon in his State of the Union
message on January 22, 1970. There
are three overriding precepts which
set the stage for us in considering
the new and exciting era:

1. There is the increasing public
concern about man’s global en-
vironment. Every turn of the
radio or TV dial, nearly every
printed page reveals that man’s
concern about his environment
is really the question “Can man
exist for long on earth?”

2. Of particular concern to us is
the fact that the conservation
movement is broadening from

preoccupation with minerals,
wildlife, and wilderness to an
awareness of the whole balance
of nature and the total environ-
ment of man.

3. Despite our awareness and con-
cern and even some beginnings
of action, our environment
continues to deteriorate. Pol-
lution, degradation, and de-
struction of natural ecosystems
and natural beauty are pro-
ceeding faster than corrective
counter-measures. Man’s tech-
nology, his capacity for modify-
ing the environment, has been
and is increasing faster than
his knowledge of its impacts
on the environment.

The Forest Service is now sharp-
ening its concepts, studying new ap-
proaches, and employing new tech-
niques to look at the problems of
management and protection of our
rangelands. And the key to satis-
factory solutions to these problems
is analysis of the total ecosystem—
including trade-offs between en-
vironmental concerns and produc-
tivity concerns.
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As we approach our job of study-
ing, managing, and protecting the
range, we find the analysis of eco-
systems involves many familiar and
traditional features. We have long
recognized the multiple values of
range resources and the complexity
of their interacting factors. There
are, however, facets of the job that
are new or now have greater impor-
tance.

In the past, we studied and
worked with the rangelands with a
central emphasis on maximizing
livestock production. Our treat-
ments never strayed too far from
the optimum for livestock produc-
tion. We're still going to work with
livestock. But rather than isolating
grazing as a part of the total eco-
system, we’ll extend the boundaries
of our research to find what inter-
dependencies are important. We're
going to measure the responses to
grazing management in terms of
livestock production. But we're
also going to measure those re-
sponses in terms of other goods and
services—water, timber, fish, wild-
life, etc. In essence, we’ll study the
entire complex system.

How or why, you might wonder,
did we come to adopt this ap-
proach? Research has brought us
here in part. We have learned to
think increasingly of cause-and-ef-
fect phenomena, not in terms of
two simple variables but, in sys-
tems. Computers and technology of
sufficient sophistication to handle
problems of our complex ecosys-
tems have become available.

I would like to pause here to re-
late the complexity of our prob-
lems of managing range ecosystem
with the complexity of the prob-
lems which placed a man on the
moon. Computers were able to
monitor completely all the plans,
all the crises, and all the alternative
actions, and to have solutions ready
to use in a micro-second’s time. I
doubt if the computer exists that
could store such information about
plans, operations, and alternatives
for the world’s ecosystems. It can
certainly handle major parts of it,
but not the entire problem. And,

of course, not the entire solution.
Furthermore, basic understanding
of the long- and short-range changes
going on in the soil, plant, air in-
teraction—the effects of pollution;
possible effects of weather modifi-
cation; effects of intensive manage-
ment over time—just isn’t avail-
able.

To unlock the complicated inter-
relationships of the range—includ-
ing plants, animals, environment,
and people—we need scientific and
managerial talent of the highest
order. The demands on and oppor-
tunities for educational programs
are unprecedented.

At the outset, I emphasize that
we do not expect our scientists and
managers to become systems ana-
lysts. Although the techniques of
systems analysis are implicit in our
approach to research, we would
prefer to hire analysts to render
support services to our scientists.

The analysis of our major ecosys-
tems will require an interdiscipli-
nary team of expert researchers hav-
ing a variety of knowledge and
skills. The team is needed because
of the complexity of our systems
and the unique manner in which
different disciplines view the same
ecosystem. Members of this research
team must have a thorough and
modern knowledge of one or more
of the basic sciences, broad working
knowledge of each other’s field, and
an awareness of the capabilities of
the powerful economic and statisti-
cal tools that are available. And I
hasten to add—the proper balance
of the liberal arts and humanities.

The undergraduate education of
a range manager must continue to
be flexible. The baccalaureate may
be followed by graduate study for
careers in science or education or
immediate employment in resource
management or livestock produc-
tion on privately owned ranches.
The individual student chooses
among these alternative careers in
the latter part of or often after his
undergraduate education. And he
may switch to another alternative
after a few years of employment.
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Regardless of his choice of careers,
the range manager must be given
a broader education. He cannot
practice his chosen profession ade-
quately unless he understands the
relationship of the range to the
total environment and the interre-
lated, often conflicting, desires of
the range users. His background
should include survey courses in
wildlife, watershed, forest, and rec-
reation management. Or existing
range courses may be modified to
include these uses—emphasizing
the unity of the range resource
rather than the diversity of range
uses. To increase this interdiscipli-
nary orientation of students, tradi-
tional organization lines within the
universities must give way.

Greater breadth of education
should not be achieved at the ex-
pense of liberal arts and the basic
sciences. These, too, need strength-
ening. But, we should reexamine
range curricula that still require
such courses as poultry and dairy
husbandry, horticulture, and field
crops. Such courses are too dis-
tantly related to the native ranges
and their multiple products.

Greater emphasis must be placed
on principles and concepts of the
basic sciences and less on the tech-
nology of range management. If
well versed in the basic sciences,
the student can readily assimilate
and use the technology of range
management. He can grow with
new technology and ensure his pro-
fessional stature.

Let’s stop right here! I am fall-
ing into the trap of outsiders trying
to tell the professional educators
how to do the very thing the edu-
cators alone know best. May we
back off now, and identify some
goals for range management educa-
tion, list some of the problems
which universities face in achieving
these goals, and suggest one strategy
for achieving them.

Until recently, I was directly in-
volved in developing educational
programs at the University of Mich-
igan for the rapidly changing fields
of natural resources management.
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I have also had the opportunity to
be a member of the FAO Interna-
tional Committee on Forestry Edu-
cation and to serve as consultant to
a number of universities on Natu-
ral Resources Programs. Conse-
quently, I appreciate the magni-
tude of this task and more critically,
the question, “Is there a place for
Range Management in today’s and
tomorrow’s university?”’

I would like to suggest four goals
for range management education,
and I would hasten to add that
these goals are not unique to the
field of range management. They
certainly apply to other natural re-
source areas and probably to every
professional field taught in univer-
sities. First, a university education
should provide a sense of relevance
—in our case the relevance of range
management to man’s continued
existence on this earth.

By sense of relevance, we also
create a sense of the importance of
range management to mankind, and
its importance for the production
of beef and for the creation and
maintenance of a quality environ-
ment.

The second goal is a sense of ur-
gency. Range management is, has
always been, a long-time proposi-
tion. We have had time to take five,
ten, even twenty years to work out
new grazing systems, new forms of
management. But in this decade of
environmental quality, if we do not
produce in universities those who
can consult and advise on policy
and those who can relate range man-
agement to the rest of man’s activi-
ties, the range manager will become
a high level technician under those
who have either achieved the
broader role or who have assumed
it by default.

The third goal is that of inter-
disciplinary communication. Range
managers must interact, day by day,
with all other resource managers.
This communication has been tra-
ditional. But today’s world also re-
quires communications among nat-
ural scientists, social scientists, and
engineers. If such communications
and interactions do not start in the
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universities, they will never be sat-
isfactory for the real world prob-
lems.

The fourth and last goal I would
like to identify is the capacity and
motivation to learn. In the past,
those of us in education have been
more concerned with what should
be in the curriculum rather than
with creating the ability to con-
tinue to learn after graduation. It
is physically and mentally impos-
sible to provide course work which
covers everything that a range man-
ager should know. The argument
about a 4-year curriculum versus a
5-year curriculum is spurious—
neither one is sufficient. In effect,
we suggest a lifelong curriculum
in which a man learns how to learn
in a university and has enough pro-
fessional background in his chosen
discipline to allow him to earn his
pay on the first job he gets. This
goal not only suggests an increasing
capability and motivation to learn
on the part of the individual, it also
requires continuing educational
programs in the universities.

It is important that we recognize
the problems which universities
face as they create the institution,
the organization, the educational
system if you will, to achieve these
goals. There are certain character-
istics intrinsic to the university as
an institution which must be recog-
nized. For example, there are weak
incentives for interdisciplinary
teaching as well as interdisciplinary
research. Recognition in terms of
promotion and salary is largely
based on publication in professional
journals and on creative graduate
instruction leading to successful
Ph.D’s. The discipline-oriented de-
partment or professionally oriented
department is the traditional uni-
versity structure provided for the
group of discipline or professionally
oriented educators. Departments
are not structured for interdiscipli-
nary communication. Social scien-
tists and engineers are rarely made
at home or even made to feel at
home in a natural resource depart-
ment. These departments have no
peer group at hand to evaluate their

professional and teaching progress.
The student has a broader chal-
lenge than the faculty! This entire
problem area is complicated fur-
ther by the vigor with which free-
dom of research interest is regarded
by the academic community—and
rightly so. It is only recently that
universities have sensed the nature
of this problem and are working to
create new institutions to meet it
head on.

In terms of range management,
I believe part of the answer lies in
a wide variety of curricula and of
organization in universities to meet
the need for range managers.

I don’t propose to know the an-
swer or even to know the one best
approach. I would like to suggest
one strategy which may be profit-
able for several universities to fol-
low. This strategy also eliminates
the question which every university
president faces—can he afford
a given program or professional
school or professional department.
In this day of rising costs, universi-
ties are looking with a critical eye
at the costs involved in small pro-
fessional curricula. In terms of
range management, the question
often is, Can this university really
use some of its scarce resources to
teach professional range manage-
ment? I suggest we turn the ques-
tion around to read like this—Can
a university—or can this university
really afford not to have the edu-
cational and research resources re-
quired to educate outstanding pro-
fessionals in the field of range
management?

The tactics required go some-
thing like this: For a university to
meet the general educational re-
quirements and specialized profes-
sional requirements in all fields
critically concerned with the qual-
ity of the environment, there must
be available on the campus profes-
sors with knowledge of systems ecol-
ogy, soils, hydrology, resource eco-
nomics, and other disciplines
directly contributing to range man-
agement. Since cellular biologists
have largely captured the teaching
and research in botany and zoology



in universities, the natural resource
field now provides the best home
for those rather basic scientists con-
cerned with the growth, develop-
ment, and maintenance of animals,
plants, and man in ecosystems. The
professional staff of the range-en-
vironment unit provides service
courses on the natural environment
to the general university commu-
nity. Other highly specialized
courses are given for other profes-

sions such as law, engineering, pub-
lic health, and medicine.

If this faculty is selected with
care, it can meet the needs I have
described for the general education
of the university community and
other professions. It will also have
that combination of individual pro-
fessional strengths which provides
the strongest posmble professwnal
training in the light of the four
goals already identified. Some of
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you may feel that this suggestion
deemphasizes the profession of
range management. I would argue,
on the contrary, that this kind of
an educational strategy will guar-
antee not only the continuation of
professional range management
education, but it will allow it to
develop and enlarge its position of
leadershlp SO cr1t1ca11y needed in
over one-half of the area of the
United States.



