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 Frasier’s
Philosophy

 By Gary Frasier

2 Rangelands

It is generally acknowledged that the early settlers took from the land with their farming 
and ranching practices. Is this occurring today? Have we changed our range management 
philosophy? Are we “giving to the land” today or are we still “taking from the land”? 

Every day when you open the paper or hear the news there are various stories about man-
aging the resources on our rangelands. The stories might be about increasing a ski area on 
public land, or drilling for oil and gas next to an exburban area, or controlling prairie dogs. 
There is frequently an adverse impact on the people living on or next to the affected areas. In 
most instances the stories could be rated as “taking from the land.”

Today as you travel across the West and talk to the people who make their living from the 
land, you fi nd that most know that they must manage the land for long-term sustainability. 
Otherwise, they will soon be out of business. Ranchers are embracing the idea of rest rotation, 
controlling access to riparian areas, controlling noxious weeds, and other resource manage-
ment tools. Would they have done it without being forced by “outsiders”? In some instances 
the answer is no. In other instances the answer is yes. Many of the managers of working 
ranches and rangelands have at least one college degree in some aspect of range or natural 
resource management. The pioneering members of the Society for Range Management did a 
good job of showing that proper range management was the way to go. The new managers of 
the land are truly devoted to “giving to the land.”

Are we done? The answer is no. There is an increasing number of people who do not 
know that they are taking from the land or do not care. They are the owners of “ranchettes” 
or extended acreages next to our urban centers. These people for the most part derive their 
livelihood from jobs away from the land. They use the land for their recreation and “solitude.” 
We frequently see 2–6 large animals, usually horses, on land that cannot support one animal. 
These people buy feed and grain to keep their animals alive so they can use them a few times 
a year. The soil surface often ends up either bare or covered with unpalatable weeds. These 
people are abusing the land in a manner that can be rated as the worst that has ever been 
done. Do we hear about it in the local newspaper? In most instances the answer is no. Why 
not? Most of the time when you point out the problem, the response is, “It is my land and you 
have no right to impose upon what I should do.” Yet at the same time our working ranches are 
facing an onslaught of criticism for abusing the land. 

The theme of this issue is “giving to the land.” We have the tools for proper management. 
We need to pass this knowledge on to our neighbors who either don’t know how to take care of 
the land or don’t care. Let us give credit to the land managers who are taking care of the land, 
“giving to the land,” and let us work with the people who are still “taking from the land.” u
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Looking into the eyes of a starving child was a rare 
gift I did not expect. His dull stare expanded my 
concept of sustainability. I thought anew about 
how land is used in different cultures, different 

economic systems, different population densities. I had to 
reexamine the connection between people and land.

Some 40 years ago I was the range person on a United 
Nations Development Program team to Somalia. Our in-
structions were to evaluate livestock production on the Horn 
of Africa following a major drought—a straightforward ag-
ricultural mission.

I looked forward to the assignment. I had watched the 
drought of the 1950s destroy my family’s livelihood. I suf-
fered from the devastating effects of 7 years of inadequate 
rainfall. One of America’s most severe modern droughts 
turned me from an aspiring rancher into a schoolteacher.

I had appropriate academic degrees. I worked with some 
of the best range people in America. I studied and conduct-
ed research on the effects—biological and economic—of 
drought on plants, wildlife, and domestic animals. I thought 
I was ready for Africa.

I expected the dry, barren landscape, the blowing dust. I 
was shocked by dead cattle around drying water holes, their 
mummifi ed carcasses scattered like alien sculptures on a 
Martian landscape. I was totally unprepared for the children 
at the fi rst nomad camp we visited.

I’d seen pictures of children who looked like little skeletons 
covered by parched rawhide—bellies enlarged, eyes sunken. 
I didn’t expect real children, looking as if they stepped from 
those pictures, to be waiting in the shade of an acacia tree.

I approached a little boy of about 6, the age of my well-fed 
son waiting back in Texas. I knew no language the boy could 
understand. Maybe he would understand my smile as an of-
fer to help. He stood stoic, almost in a stupor.

Our eyes met. I knew then that my job in Africa was not 
about livestock. It was not about grass and cows. It was about 
land and people who depend on it. My role was to apply car-
rying-capacity concepts to balance people and the land. It 
was to keep the human habitat sustainable.

Soon after we arrived in Somalia, the rains came. The 
landscape turned green. Seeds sprouted. Herbaceous carpets 
covered the land. New leaves appeared on shrubs. Milk fl ow 
increased in lactating camels. Surviving goats and sheep shed 
dry hair. I had seen livestock regain life after hard winters in 
Texas. I had never seen that occur in humans.

I watched the greening landscape renew vigor of people 
whose language and culture were foreign to me. Human nu-
trition improved, beginning with camel’s milk, then supple-
mented by plants and animals. People’s skin shed drought 
scales and became shiny. Adults regained a spring in their 
step. Children laughed once again. I witnessed a land–people 
connection in one of its most basic forms. People lived off 
their animals which in turn lived off the land.

We were sent to evaluate livestock. The real problem was 
to determine what human populations could be sustained in 

The eyes of a starving child.

By Thad Box

Sustainability: Giving and 
Receiving
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a simple, largely climatically controlled, system. Alternative-
ly we could suggest more complex systems with social and 
economic modifi cations that might sustain increased human 
densities. Either way, it was a people carrying-capacity prob-
lem, not a range livestock exercise.

I grew up in a simple system. I never went hungry as a 
child. But some of my Great Depression generation, espe-
cially those living in cities, did not have enough to eat. We 
lived close to the land. But our system was more complex ec-
onomically, politically, and socially than that of the Somalis.

We raised corn, beans, fruit, and fresh vegetables. We kept 
chickens, hogs, sheep, goats, and cattle. We ate much of what 
we raised, sold our surplus, and raised a cash crop for money 
to buy those things we could not get directly from the land. 
As the Depression progressed, prices dropped, markets fal-
tered. Industry could not provide jobs. Banks failed.

The drought of the 1930s exacerbated economic condi-
tions. Many people went hungry. Most of us on the land had 
enough to eat. We were money poor. Our system could not 
respond once the rains came.

Economic and political action brought the complex web 
of humans back into harmony with the land. People were re-
moved from the land with make-work programs. They built 
roads, dams, and infrastructure to usher in a wage-based sur-
vival system. In the process, human population density was 
reduced in rural areas and increased in towns and cities.

Now, just a half century later, we have a new world order 
where rapid movement of goods and people allow a global 
market. We no longer depend on land immediately around 
us for sustenance. I eat apples from trees in my backyard. I 
also eat apples with little stickers that tell me they are from 
Washington State, New Zealand, Chile, or China.

Children in industrialized nations may have access to nu-
tritious food that provides healthy bodies, but those children 
often develop social or psychological disorders. Richard Louv, 
in his book, The Last Child Left in the Woods, talks about a “na-
ture defi cit disorder.” Studies show many childhood diseas-
es—obesity, diabetes, psychological problems, behavioral dis-
orders—may be caused from lack of contact with the land.

Each year a smaller percentage of the human population 
actually works the land. In the United States less than 2% of 
the people produce food for the rest of us. A declining number 
of people worldwide see or feel any relationship with the land.

This issue of Rangelands examines “Gifts from the land/
gifts to the land.” In a global economy, we take land for 
granted. We accept its gifts, often attributing them to the 
free market or our own entrepreneurial skill. We seldom rec-
ognize land’s gift of renewal.

Traditionally, our gift to the land has been improving 
management practices on ranches or other discreet land ar-
eas. Goods were produced while land was protected. In re-
turn, the land provided good things we called gifts that made 
our life more enjoyable, more productive.

In the global economy, there are few opportunities to 
practice that role of our profession. We must look for new 

ways to give to the land. And we must learn to recognize gifts 
from the land that may not be identifi ed with land in our own 
backyard. Our main goal may be to instill a land ethic in the 
billions of people whose urban lifestyles deny them contact 
with the land.

Land Ethic, Our Gift to the Land
Our real and lasting gift may be in our living a land ethic 
that insures healthy and sustainable communities, including 
transferring our values to the next generation. Such other 
gifts of stewardship—proper management, control of harm-
ful infl uences—are but subheadings of developing an ethic 
for sustainability.

My working defi nition of a land ethic is that land does not 
belong to us; we belong to the land. No one can deny that the 
Somali boy under the acacia tree was a product, or victim, of 
the land. He did not control the system, it controlled him. 
In such a system reverence, even worship, of the controlling 
agent is a way of appeasing a controller god. Some aboriginal 
societies talk of “earth being a mother who feeds us.” Others 
make offerings to gods of the earth.

My family did not own land in our slightly more complex 
system. We were tenant farmers. Land fed us. It, though le-
gally owned by someone else, controlled us. We didn’t wor-
ship land or an earth goddess. Our god was a superior power 
who made heaven and earth. He made us in his image, to 
have control over things. He made land, like horses, to be 
worked for our survival. But land controlled us whereas legal, 
economic, and political issues muddled our simple system.

Ralph Waldo Emerson spoke beautifully to the land ethic 
in his earth-song within his poem “Hamatreya:” 

“They called me theirs 
Who so controlled me: 

Where the spirit heals.
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Yet every one
Wished to stay, and is gone,
How am I theirs,
if they cannot hold me,
but I hold them.”

Aldo Leopold gave an expanded version of the land ethic 
in Sand County Almanac. Most conservationists accept it: 

“All ethics so far evolved rest upon a single premise that the 
individual is a member of a community of interdependent parts. 
His instincts prompt him to compete for a place in that commu-
nity, but his ethics prompt him to also co-operate (perhaps in order 
that there may be a place to compete for).... The land ethic simply 
enlarges the boundaries of the community to include soils, waters, 
plants, and animals, or collectively: the land.”

Leopold’s ethic makes us as part of the land. The main 
point is this: 

“In short, a land ethic changes the role of Homo sapiens from 
conqueror of the land-community to plain member and citizen of 
it. It implies respect for his fellow members, and also respect for the 
community as such.”

Conservationists of my generation built their careers and 
their lives around this concept that demoted humans from 
god-appointed controllers of land to citizens of it. We did 
not worship land (though some people made gods of its 
“gifts”: white-faced cows, fi ve-point bull elks, 1000-bar-
rel-a-day oil wells, white-water rapids, wilderness sunsets, 
feisty trout.)

We paid lip service to being part of a biological system. 

But we were the thinking members who had a corner on 
intelligence (or so we thought). We had command of tech-
nology. As such, we sought to redirect land toward a more 
comfortable and enjoyable life for our species.

From our elevated opinion of our role as a special “plain 
member and citizen” we developed practices of multiple 
use, sacrifi ce areas, reclaiming land, supplementing fertility, 
transporting water—the list goes on. We couched our land 

policies on a land ethic but did not implement it fully because 
our new “member” status took a back seat to our perceived 
god-appointed role.

Instead of managing land for a fi nite carrying capacity, we 
justifi ed our actions to increase human populations by claim-
ing we were superior beings favored by god. He would ap-
prove of our making the community carry a larger number of 
our kind. And we did it knowing, full well, that in an interre-
lated system one species expands beyond its natural biologi-
cal carrying capacity only at the expense of other species.

It is easy to see land is an interrelated community of which 
we are a part if the system is as simple as the Somali examples 
The interrelationships are visible in a farm or even a ranch. It 
works fairly well with political subdivisions that are created 
with simple, direct goals—such as soil and water conserva-
tion districts. In those we can see that interactions and con-
nections lead to a more stable and prosperous group. But in 
larger political groupings, even those as small as counties, the 
concept of our being citizens of the land may be obscured by 
the complexity of economic and political forces.

In the global economy it is near impossible to show that 
one healthy ranch or one conservation district, functioning 
as an interconnected community, can have a positive effect 
on global populations. Instead, we demonstrate that collec-
tive actions of millions of people worldwide have an adverse 
effect on us. Negative examples divide us.

We collect hard scientifi c data that the world climate is 
warming, that carbon dioxide is rapidly increasing, and that 
human activity increases the amount of carbon dioxide. Yet 
some people ignore the science and argue that it is not hu-
man action but nature that causes global warming.

When doubts are expressed about such actions that have 
clear scientifi c proof, presenting a land ethic as science-based 
falls on deaf ears. In a skeptical global economy a land eth-
ic becomes a moral issue. We have faith that the collective 
actions of people with a concern for land health makes the 
world better, better being defi ned as more likely to support 
sustainable lifestyles.

Our gift to the land is not just a list of things we have 
done to increase yield of various products. It is a pledge to 
apply our ethics to leave our world better than we found it. 

Where the big bucks hide.

Coming off the summer range.
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Our land ethic will survive only when our values, our genes, 
and our memes are passed to a new generation.

Sustainability, Gift from the Land
We accept food, fi ber, fuel, relaxation, spiritual renewal as gifts 
from the land. But those gifts may be ephemeral. The real gift 
from the land is a promise of sustainability—the promise for 
a self-renewing system where our children and our children’s 
children will have opportunities to develop their potential.

Sustainable systems have fairness and justice in the current 
generation. Those values are passed to the next generation 
through transgenerational mechanisms. Emphasis is on long-
term stability over short-term gain. Each generation lives or 
dies on resources available to it. Mandates, debts, defi ciencies, 
and burdens are not heaped upon future generations. Each 
generation arrives at conditions necessary for success. These 
simple characteristics of sustainable systems apply to an in-
sect colony, a deer herd, a ranch, a country, a planet.

We learn rules for sustainability from our heroes, parents, 
and mentors. Earlier I wrote about Larry Stoddart taking my 
family up Logan Canyon. He took us to picnic places. We 
walked on trails where our son could toddle along after but-
terfl ies. He showed me fi shing holes where I could teach my 
children to fi sh. He was not showing us a place. He gave us 
a gift of his spirit.

That spirit passed on to my children during outings in 
Logan Canyon. Now adults, those children regularly escape 
their urban jobs to fl oat the San Juan River, camp on the 
Cache National Forest, or picnic in the dry stream bed of 
Australia’s Todd River. I don’t remember talking to my chil-
dren about a land ethic. But they are teaching a land ethic to 
my grandchildren on a riverbank as I write.

Our heroes teach values as they work. We learn about sus-
tainability through their spiritual tie to the land, their dedi-
cation to using science to make human conditions better, to 
make life more humane. Through them we learn renewal, 

resurrection from the land.
It is through our demonstrating values and ethics that sus-

tainability is passed to the next generation—not just to our 
children, but to all who observe our work, all who hear us 
talk, all who read our writings. We reach people who have lit-
tle contact with the land by living our values, our land ethic.

Each time we approach a land use problem, we have a chance 
to teach, to demonstrate our ethic. We have many opportuni-
ties to correct land abuse. Noxious weeds invade rangeland. 
ATV trails form gullies. Farmland becomes housing develop-
ments. Pesticides poison hummingbirds. We live extravagantly. 
Land absorbs our insults. We humans are more fragile.

Earlier I wrote that unwarranted destruction of a land com-
munity is the moral equivalent of war. The spiritual connection 
between people and the land is lost. A shock and awe attack 
on a country or a sod-busting ATV cutting a new trail across 
rangeland makes conquering, not sustaining, the goal. Con-
quering of community, destroying its connectedness, dimin-
ishes the spirit of victor as well as victim. Whatever we do to the 
land community, we must not leave people suffering from 
posttraumatic stress syndrome.

Sustainability is about constant renewal. As a generation 
dies, the system is reborn, community is sustained by endur-
ing principles and values. Our quest for sustainability is a 
moral journey. Our heroes blazed the path for us; we teach it 
to the next generation by the way we work, act, think.

The giants who trained me were fi rmly rooted in eco-
nomic survival. They came of age in the Great Depression. 
A job and a meal were their goals. Aesthetics were a luxury. 
Riding a horse, making a sagebrush fi re, cooking in a frying 
pan was their work, not their recreation. They spent their ca-
reers fi nding ways to make land produce more—more goods, 
more things, more income. They developed a land ethic as 
they worked the soil. A land ethic is our gift to the land. The 
promise of a good life for our grandkids— sustainability —is 
land’s gift to us. u

Three generations inspect little gifts from the land. Sharing gifts from the land.
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During the last 30 years a revolution has been in 
progress in the scientifi c discipline that pro-
vides tools to manage and assess rangelands. 
Rangeland research has undergone considerable 

change and continues to evolve, exploring new and exciting 
approaches to how rangelands function and how they might 
be managed. Just what are rangelands? They are often de-
fi ned as any lands that are not farmed or considered forest, 
capable of supporting life from the vegetation present. These 
complex landscapes are infl uenced by geology, climate, and 
past and present vegetation, as well as current and historic 
management. About 43% of the United States landscape can 
be considered rangelands. Worldwide, more than two-thirds 
of the total land area is rangeland. For years rangelands were 
a neglected resource considered mainly for uses such as live-
stock production, timber harvest, and mining. Consequently, 
most rangelands have suffered from a period of abuse before 
their fuller value was recognized, and unfortunately, even to-
day, past degradation is still evident. In North America, live-
stock production was thought to be the only long-term viable 
economic use of these lands and was sanctioned by society 
from the time of settlement through the 1970s. The revolu-
tion mentioned earlier centers on how rangeland scientists 
and managers view rangelands and approach management. 
Where once the primary mission was to support ecologi-
cally sound management for livestock grazing, there is now a 
much more diverse vision for these lands.

Today, rangelands are valued for their intrinsic beauty, as 
well as the commodities they may produce. Emerging fi elds 
include those that consider society’s involvement in the 
management of rangelands, with particular focuses on pol-
icy making and the purely human dimensions of rangeland 
management.

Every decade the Society for Range Management Science 
and Ecology Division convenes a symposium to review re-
search progress and outline new directions in research for the 
future. This paper summarizes the symposium presented in 
2005 at the 58th Annual Meeting of the SRM. Table 1 lists 
topics and speakers at the symposium. Each of the speakers 
also contributed to this article.

Rangelands Today
Early in the 20th century scientists studied and described 
the changes in plant community structure that occur through 
time on a given landscape. This change from simple to com-
plex communities, termed succession, was described as a 
linear, reversible and deterministic process with 1 endpoint. 
It was thought that disturbance (fi re, overgrazing) caused 
dramatic change but that the change was reversible once the 
disturbance was removed. Recently, research and evaluation 
of ecosystem processes have revealed much more complexity 
than previously believed. 

Human disturbances such as excessive grazing, logging, 
and plowing of rangeland landscapes have altered or totally 
changed plant communities. Only recently have the dramatic 
effects of other management practices such as fi re suppres-
sion been acknowledged. Also, rangeland scientists now 
know that most ecosystems depend on disturbance and view 
disturbance as a natural part of the system, required for sus-
tainability. In some cases, periodic fi re is a requirement to 
maintain certain plant communities. Importantly, the value 
of a mosaic of plant communities occupying landscapes is 
now recognized.

Rangeland managers once strived to maintain plant com-
munities at some level near one perceived endpoint of a 
perceived succession. These notions created the expectation 

Rangeland Research: Strategies 
for Providing Sustainability and 
Stewardship to the Rangelands 
of the World
By Marty Vavra and Joel Brown
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that plant communities should be stable or moving toward 
later stages of succession. It is now understood that stability 
within a narrow range of properties is not possible and that 
management should integrate periodic natural disturbance 
or a surrogate to maintain function. This new perspective 
is much different than the previous concept of stability as a 
management goal. In short, scientists have begun to discover 
the extremely complex nature of rangeland ecosystems and 
are using this new knowledge to better understand what has 
happened, what current conditions are, and what approaches 
might be taken to restore or rehabilitate degraded rangelands 
including those occupied by invasive plant species.

Improved knowledge of the dynamics of rangeland eco-
systems forms the basis for understanding how these sys-
tems function and the services they provide. The dynamic 
nature of rangelands, whereby natural disturbances are part 
of the landscape and various stages of plant succession are 
present across a given landscape at a given time, provides a 
diversity of plant communities that may be very different in 
structure and composition. This diversity of plants and plant 
communities provides a wide range of habitats. Collectively, 
this great variety of life across time and space is referred to 
as biodiversity. Scientists have just begun to appreciate the 
complexity involved in biodiversity and to incorporate the 
concept into management decisions and actions.

Much of the world’s rangelands provide a common and 
very essential function, that of capturing, storing, and releas-
ing water. Proper management of rangelands will ensure that 
a consistent supply of clean water fl ows in the streams and 

rivers that have their origins on rangelands. Humans depend 
on water not only for drinking but also to support livestock 
and crops; humans also utilize lakes and rivers for recreation. 
Ensuring the effi cient capture, storage, release, and use of wa-
ter requires management on a scale that considers the entire 
basin where fl ow originates, and may encompass many land 
ownerships and possibly involve legal issues regarding use. 

Unfortunately, the world’s rangelands have suffered, and in 
some cases, continue to suffer, abuse from human activities. 
In North America, many past mistakes have been recognized 
and analyzed, and new avenues of restoration and rehabilita-
tion are being aggressively explored. The task is daunting as 
severe invasion of exotic plants, alteration of natural fi re cy-
cles, and the descent to degraded stable states have, to some 
extent, occurred on all rangelands. 

Livestock grazing is a continuing use of rangelands 
around the world. When managed correctly, many range-
lands can provide a sustainable source of forage for livestock 
that in turn provides food and fi ber to humans with a mini-
mal amount of inputs of other limited resources such as fos-
sil fuels. Livestock production on rangelands continues to 
be a major source of income to rural communities in North 
America. Great strides have been made in the development 
and application of livestock grazing systems that protect such 
components of rangelands as biodiversity and watershed 
function. There is, however, much more work that needs to 
be done to ensure truly sustainable rangeland ecosystems.

Rangelands are also used extensively by humans for vari-
ous forms of recreation. To manage these multiple uses of 

Table 1. Symposium topics and authors at the Research Needs Symposium held at the 58th Annual 
Meeting of the Society for Range Management

Topic Speaker

Increasing the relevancy of rangeland research and development: The big picture Fee Busby

Disturbance: The primary driver of vegetation dynamics Richard Miller

Making vegetation dynamics a basis for vegetation management Joel Brown and Brandon Bestelmeyer

Rangeland water research: a complex agenda for a changing society Ginger Paige and Thomas L. Thurow

Needs for future biodiversity research Neil E. West

Livestock, rangelands and relevancy Fred Provenza

Fighting weeds: ammunition for the future Roger Sheley

Challenges and progress in restoration research Bruce A. Roundy and Nancy Shaw

Computer-based tools for rangeland management D. Phillip Guertin and Barron J. Orr

Expanding the human dimension for rangeland research Mark Brunson

Rangeland policy and economics research: Integrating science and people
John Tanaka, Neil Rimby, and Allen 
Torrell

Holistic approaches to rangeland research and research needs assessments Linda Joyce and John Mitchell

Summary and conclusions: new directions for rangeland research Fee Busby



9December 2006

rangelands, scientists and managers are incorporating such 
modern advances as computer technology and satellite and 
aerial imaging to create visualizations of whole landscapes. 
The continuing development of these new tools, and the 
incorporation of that information into predictive models to 
assist in the development of management options, is an excit-
ing and emerging aspect of rangeland management.

For much of the modern history of rangeland manage-
ment, scientists and managers were concerned exclusively 
with measuring the ecological health of rangelands, not re-
alizing the connection with the social sciences. The decade 
of the 1990s brought an enhanced understanding of human 
involvement in what rangelands should look like and the 
priorities for which they should be managed. Assessments 
must also be scalable upward to include the impacts on coun-
ties, states, and regions. In today’s world, when policies are 
changed, it is essential to examine and fully understand the 
ecological, economic, and social interactions that will occur.

Today, rangeland-related research spans a broad range of 
disciplines and scales, encompassing both basic and applied 
studies of ecosystems and, in more recent years, social and 
economic systems. These systems are complex and multifac-
eted, requiring a range of research approaches from plot-level 
experimentation to bioregional modeling. Frameworks are 
being developed for organizing research into predictive tools 
that facilitate dealing with complexity in a holistic manner 
across spatial and temporal scales, and include ecosystem ser-
vices, amenities, and commodities.

It is no longer questioned that rangelands around the globe 
are important ecosystems providing a variety of cultural and 
economic services. It is also recognized that appreciation of 
rangelands has been somewhat late in coming and that deg-
radation has occurred. In order to face the many challenges of 
managing rangelands, there is an ongoing need for support-
ing rangeland research and development. This report does 
not list specifi c problems facing rangeland management to-
day, nor speculate on future problems such as global warming 
or urbanization. Rather, it describes areas of emphasis that 
will address current problems and those yet unidentifi ed.

Research Goals for the Management of 21st 
Century Rangelands
Plant communities are dynamic in time and space. Deserts, 
grasslands, and woodlands expand and contract, and the 
composition and abundance of woody plants and grasses 
continually changes. Acting on these communities to create 
further changes are disturbances, relatively discrete events 
that disrupt ecosystem, community, or population structure, 
and change resources, substrate availability, or the physical 
environment. Climate change, fi re, herbivory, and a variety of 
human-caused events are primary disturbances. These distur-
bance agents interact in a complex dynamic fashion to shape 
rangeland landscapes. Past disturbance regimes were spatially 
and temporally complex and will never be accurately known, 
nor will the array of resulting “pristine” plant communities. 

Additionally, extinctions, new disturbances, and invasive 
species have interacted with existing disturbances against 
a backdrop of continuing climate change, resulting in new 
disturbance regimes that have never before existed. Some of 
these new plant communities resulting from new disturbance 
changes cannot continue to deliver the ecosystem services we 
have grown to expect from rangelands. Public concern about 
the effects of these changes must be addressed through poli-
cies that lead to development and use of programs and prac-
tices that move toward sustainability. 

Following are topics of research needed for the success-
ful stewardship of rangelands. Listed under each topic are 
potential directions for research. This document does not list 
specifi c current problems (such as climate change) but rather 
identifi es topics of emphasis to address both existing prob-
lems and others yet unidentifi ed.

Disturbance Ecology
Through experiments and observations, much has been 
learned about the impacts of improper grazing, the interac-
tions of fi re with plant community resilience, the expansion of 
woodlands, and the invasion of exotic species. Disturbances 
that exceed historical limits have been identifi ed as the causes 
of catastrophic changes in plant communities. These are usu-
ally interacting disturbances where an event such as fi re in-
teracts with an invasive plant species (eg cheatgrass) to create 
a more frequent fi re return interval that devastates natural 
soils and vegetation and dramatically alters entire landscapes. 
For scientists, studying past disturbance regimes helps put 
today’s landscapes into context and increases predictive pow-
er of models of disturbance processes and their role in plant 
community dynamics. Disturbance is now a focal point of 
the rangeland profession. To improve the understanding of 
the role of disturbance in rangelands, the following research 
directions should be considered. 
• Defi ne the risk of catastrophic change to landscapes.

On many of today’s rangelands, disturbance is not the 
natural event it once was. For example, the presence of in-
vasive species and the results of years of fi re suppression 
have interacted to create landscape mosaics that will react 
in unpredictable ways to disturbance and result in different 
outcomes outside of historical references. The conversion of 
sagebrush–bunchgrass communities to cheatgrass mono-
cultures through cheatgrass invasion and increased wildfi re 
provides a very real example. Development of methodology 
for both qualitative and quantitative risk assessment of land-
scapes addressing conversion to undesirable states will assist 
managers in identifying high-risk situations and prioritizing 
restoration or rehabilitation.
• Develop management scenarios that reduce the level of 

risk of catastrophic change and create disturbance-resil-
ient landscapes.
Scientists working in disturbance ecology should be inter-

active with those in restoration and rehabilitation in order to 
develop management scenarios that provide for the reestab-
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lishment of disturbance-resilient landscapes. In some cases 
there is a need to develop surrogates for natural disturbances, 
e.g., mechanical fuels reduction instead of natural fi re.
• Develop tools to provide predictions of disturbance–

management interactions. 
Predicting landscape-level responses usually involves 

the interactions of community scale disturbances and con-
nectedness. This connectedness is an estimate of how dis-
turbance will move across a landscape, governed by climate, 
type of disturbance, and site factors. Predictive models that 
can organize these complex relationships into spatially ex-
plicit probability functions will help managers defi ne where 
and when to take action. Likewise, restoration and rehabili-
tation management involves the same interactions and con-
nectedness.

Vegetation Dynamics
During the last 20 years, the development of nonequilibrium 
theory, which defi nes plant community change over time as a 
series of multiple states that change (transition) in response to 
disturbance once a threshold has been crossed, provided in-
sight into the drivers, patterns, extent, and limits of observed 
change over the past 50 to 100 years. This understanding will 
in turn lead to the development of more effective tools for 
restoration and rehabilitation efforts. Advances in the theory 
and application of vegetation dynamics to rangeland man-
agement require progress in the following areas.
• Improve understanding of nonequilibrium dynamics.

Although generic descriptions of nonequilibrium theory 
are invaluable in interpreting observed changes and provid-
ing an improved understanding that can be used to develop 
management tools, the on-the-ground application of non-
equilibrium principles is lacking. Realistic predictions of 
plant community change are needed, and must be based on 
improved inventory and monitoring methods, and at scales 
more relevant to management. There is a need to be able to 
identify transition thresholds so degradation to an undesir-
able steady state can be prevented or restoration efforts can 
be better designed to reverse the transition. Research em-
phasis should, therefore, focus on a systematic quantifi cation 
of driving forces, threshold events, feedback processes, and 
trajectories of change within plant communities.
• Develop qualitative and quantitative estimates of plant 

community resistance and resilience. 
Plant communities, much like their component individu-

als and populations, as well as the landscapes and regions they 
inhabit, vary tremendously in rates and magnitudes of degra-
dation and recovery. Also important are disturbances interact-
ing at a variety of scales that may either dampen or exacerbate 
degradation or recovery. Estimates of resistance and resilience 
must be developed and applied at multiple scales, both spatially 
and temporally, to provide a context for land management deci-
sions. A systematic, scale-specifi c, repeatable approach to clas-
sifying processes of degradation and management responses is 
at the heart of developing strategies for halting degradation.

• Expand research efforts to include the dynamic nature of 
soil–plant relationships.
Soil–plant relationships are still not well understood, in-

hibiting the ability to substantially improve the success rate 
of restoration strategies. Many sites in arid and semiarid ar-
eas will not recover in management timeframes. In particular, 
the role of soil biota, including microbes and fungi, are very 
poorly elucidated. Effective land management requires prin-
ciples to identify situations in which soil processes remain 
intact in order to set appropriate priorities. Overcoming cli-
matic, edaphic, and ecological constraints will require a much 
more extensive and diverse set of tools. To date, addressing 
restoration challenges has not involved interdisciplinary ap-
proaches to the extent required.

Water and Rangelands
The human population of many rangelands of the world, in-
cluding those of western North America, is predicted to dou-
ble by 2050. The demands that this growth will place upon 
the already limited water supply of these regions will have 
substantial implications for rangeland ecosystems. There is a 
dual desire to protect environmental values and support future 
economic growth, which greatly complicates water manage-
ment, and hence, rangeland management. The inherent feed-
back between rangeland condition and available water links 
water management to research in all the other disciplines that 
encompass rangeland science. To develop a better understand-
ing of the relationship between water and rangelands pursuit 
of the following research directions should occur.
• Develop a better understanding of hydrologic processes 

interacting across greater temporal and spatial scales, and 
a wider variety of rangeland conditions.
Current research in water-related issues on rangelands is 

heavily weighted toward short-term goals and small scales. 
There is a lack of long-term data at a range of scales. Hydro-
logic research should be expanded in time and space to cap-
ture interactions of highly variable land units at large scales 
and to determine temporal variability in processes governing 
water movement. A related ongoing need is that of better 
defi ning the relationship between hydrologic function and 
ecological condition of rangelands. Inclusion of the concepts 
of rangeland health at larger scales would improve man-
agement decisions. Improved data sets will provide a solid 
base for the development of watershed assessment tools and 
models. 
• Design research on a watershed scale that is interdisci-

plinary.
This rather generic need is nonetheless a critical and nec-

essary step in water-related research on rangelands. Water re-
search is currently fragmented among and within university 
and agency entities. The development of predictive tools and 
models must be linked with rangeland monitoring, hydrol-
ogy, soils, ecology, and land use. Future research should be 
designed to facilitate the application of results to meet long-
term planning needs.
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Rangeland Biodiversity
Biodiversity can be simply defi ned as the variety of life pres-
ent. The term can be scale-dependent, referring to within-
species genetic differences, communities, landscapes, regions, 
a continent, or the entire planet, including humans. Gener-
ally, 3 types of biodiversity are recognized: species diversity, 
genetic diversity, and habitat diversity. Usually, the manage-
ment of rangelands directly affects habitat diversity, which in 
turn can affect the other 2. Biodiversity of a given rangeland 
can be drastically changed when there are disturbances out-
side the historic range of the array of natural plant communi-
ties. Weed invasions, increased or decreased fi re cycles, and 
improper grazing are examples of impacts to rangelands that 
can affect biodiversity. Certainly, understanding the role veg-
etation dynamics and disturbance ecology play in landscape 
patchiness is critical to understanding the nature of biodiver-
sity on rangelands. To improve scientifi c basis for the man-
agement of rangeland biodiversity research should focus on 
the following points. 
• Develop landscape-scale indicators of functional biodi-

versity.
Biodiversity is diffi cult to measure or monitor across land-
scapes. The defi nition of biodiversity as the variety of life 
present really does not begin to capture how diverse and 
complex the variety of life present is and how diffi cult it is 
to monitor changes and respond with appropriate manage-
ment. Indicators of landscape-level functional biodiversity 
are therefore needed to assess current conditions resulting 
from or requiring management change. 
• Develop risk analysis concepts and tools.

Disturbances to rangeland landscapes such as weed inva-
sion and altered fi re cycles can lead to the extirpation of some 
kinds of life. Disturbances may act individually or cumula-
tively at various scales and lead to habitat degradation and 
fragmentation. Research needs to be designed to provide data 
for predictive models that relate disturbance-caused changes 
in structure and composition (movement across thresholds) 
of rangeland plant communities to the total variety of life 
present before and after crossing a threshold, as well as the 
risk of extirpation of species should a threshold be crossed.

Livestock and Rangelands
Livestock grazing has been part of the world’s rangelands 

for thousands of years. Unfortunately, through ignorance of 
proper management or a mind-set of exploitation, most of 
the world’s rangelands have been altered, to some extent, by 
livestock grazing. In what can be considered a phenomenal 
achievement, rangeland research has provided principles and 
practices to achieve sustainable grazing for virtually every 
rangeland ecosystem in the world. Rangelands will continue 
to be important sources of forage in many parts of the world, 
and even in developed countries with less absolute need, the 
potential exists to produce animal protein and fi ber with low 
inputs of nonrenewable resources (fossil fuels). There is still a 
need to learn more about the interface between animals and 

their environment and how animals can be better managed 
within their environment. This knowledge can be the basis 
for developing grazing systems compatible with environmen-
tal sustainability. Better models for predicting the impacts 
herbivores have on other species that occupy rangelands are 
needed by managers for long-range planning. To pursue these 
needs the following research directions are suggested.
• Develop grazing systems that utilize livestock as an 

ongoing management process. 
Historically, the singular goal of livestock grazing on range-

lands has been the removal of livestock product—meat and/
or fi ber—on a sustainable basis. Livestock grazing should also 
be viewed as a management tool that can be manipulated to 
enhance other rangeland values such as soil, water, and vege-
tation. Additionally, limited research indicates there is poten-
tial to enhance weed management, manipulate biodiversity 
and fi re regimes, and improve specifi c habitat attributes.
• Identify factors related to niche breadth in habitat and 

diet selection of livestock.
Understanding the ability of animals to make behavioral 

adaptations to their environment is a key element in develop-
ing manipulative grazing systems that give managers options 
for control of animal distribution and diet selectivity, and thus, 
how animals infl uence their environment. It also provides the 
opportunity to select and develop animals adapted to specifi c 
local conditions of forage availability, climate, and topography.
• Develop a systems approach to livestock operations to 

achieve sustainable rangeland use.
Rangeland management with livestock grazing should be 

structured to achieve the objective of providing a sustainable 
income to the producer within a sustainable environment. 
Developing forage options for livestock managers to ma-
nipulate timing of range use would allow fl exibility in when 
and how rangelands are used. This fl exibility in timing of 
use could be done to provide important habitat components 
for indigenous species. For example, on sage-grouse nest-
ing habitat, grazing could be deferred if alternative forages 
for livestock were identifi ed, providing tall ungrazed grasses 
for cover around nests. On rangelands grazed year round, 
a systems approach could identify critical habitat variables 
important to livestock or other species that would then be 
incorporated into pasture and/or rotation design.
• Explore multispecies grazing systems. 

Multiple species of livestock expands the niche breadth 
of species that can be affected by grazing. The inclusion of 
sheep on cattle range may provide for invasive species man-
agement because of the different food preferences of sheep. 
Mixed species grazing, both within and among years, may 
prevent overuse of any one class of the forage component; 
eg, cattle prefer grasses and to prevent overuse in key areas in 
alternate years, sheep could be grazed.

Invasive Species
Invasive species are a ubiquitous problem on rangelands 
throughout the world. Unfortunately, the spread of many ex-
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otic and undesirable native species went unrecognized or was 
not deemed important for an extended period of time. This 
allowed a degree of invasiveness to develop that is now hard 
to overcome. The main thrust of invasive species control has 
been eradication through chemical means, with some limited 
success through biological control. Until recently, little con-
sideration has been given to weed ecology. The magnitude 
and complexity of nonindigenous weed problems requires 
the rapid development and implementation of innovative 
principles, concepts, and technologies for fi ghting these seri-
ous invaders, and research should be directed in the following 
ways.
• Initiate the use of ecologically based experimental ap-

proaches to identify causes of invasion and dominance, 
and options for mitigation management.
In the past there was a lack of understanding as to why 

invasive weeds were so successful in dominating native plant 
communities. Emphasis was on control with little effort to 
determine why the invasion occurred. Established weeds con-
tinue to expand their range and new exotic species are invad-
ing, so it behooves scientists to understand the mechanisms 
involved in establishment and spread of invasive plants in 
order to pursue avenues of interception. The use of ecological 
principles must be initiated on an ecosystem or regional basis 
to include environmental and managerial variables that may 
be contributing factors. Ultimately, this knowledge would 
be used to prevent invasion by developing resistant, resilient 
plant communities.
• Develop an understanding of the mechanisms and pro-

cesses that drive plant community dynamics, and utilize 
that knowledge to further the trajectory of change.
Methodologies should be developed to practice augmen-

tative restoration, restoring weed-infested rangelands by se-
lectively repairing or replacing damaged or absent processes 
to restore ecological function.
• Develop management objectives for weed-infested 

rangelands.
At the present time, specifi c management scenarios to 

deal with weed-infested rangelands are nonexistent. It is not 
economically or ecologically feasible to consider extensive 
cultural treatments (farming) on weed-infested rangelands. 
Management guidelines need to be developed that prevent 
and detect new patches of invasive weeds, and contain and 
reduce invasive species where feasible.

Restoration Ecology
Humans have actively managed rangelands for thousands of 
years. Unfortunately, during most of that time humans man-
aged for short-term objectives, usually food and fi ber, and 
really did not comprehend long-term ramifi cations. In some 
cases, such as fi re suppression in western North America, in-
tentions were honorable and were intended to save a natu-
ral system from disaster. Worldwide, most rangelands suffer 
from such maladies as invasive species spread and domi-
nance, poor spatial distribution of fuel and fi re potential, and 

reduced biotic and abiotic function (biodiversity, hydrologic 
function, and soils). Today, with an increasing knowledge of 
rangeland ecology there is a search for management tactics 
and practices that will restore ecological processes and func-
tionality. Improving the practice of restoration ecology will 
draw heavily on principles of disturbance ecology, vegetation 
dynamics, and invasive species spread, and research should be 
directed in the following ways.
• Understand the ecology of disturbed lands.

Before restoration efforts can be initiated, it is necessary 
to understand and interdict the mechanisms that led to the 
degradation. For a rangeland to lapse into a degraded condi-
tion, abnormal disturbances may have occurred, seed sources 
for invasive species had to be present, and/or biotic and abi-
otic thresholds were probably crossed. A better understand-
ing of these factors and their interactions in the degradation 
process is needed.
• Develop methodologies for improving success of reintro-

duced native species.
In the past, after a disturbance like wildfi re, range-

lands were often reseeded to exotic species such as crested 
wheatgrass or orchardgrass. These species and several oth-
ers were easy to seed or broadcast and the success rate was 
very high. The result, although preserving such attributes as 
soil integrity and hydrologic function, was an exotic species 
community that was often a monoculture. Because those 
seedings were so successful almost no work was done rela-
tive to seeding native species. Additionally, the restoration 
process may take several stages which may require repeated 
seedings. Research is needed on new efforts for developing 
transitional seedings that move communities toward desired 
objectives.
• Develop landscape-level restoration efforts.

Although degradation processes usually begin at small 
scales and cascade through the system, disturbances that dis-
rupt ecological integrity commonly occur at the landscape 
level. Restoration activities at the landscape level are more 
complex to plan and implement because of the inherent het-
erogeneity (soils, plant communities, elevation) and the vari-
ability of the recovery process. Landscape-level restoration 
should be focused on restorative processes and stabilizing 
positive feedbacks among sites varying in potential.

Technology Application
Computer-based technologies have provided rangeland re-
searchers and managers with a whole new suite of tools that 
allow integration and illustration of large, complex data sets 
and large amounts of information. Larger-scale applications 
that integrate various physical and biological aspects of land-
scapes are now feasible, relatively easy to implement, and rap-
id. In addition to saving time and money, they are accurate, 
integrative, and capable of functioning on multiple scales. 
These enhanced spatial tools facilitate model-based decision 
support applications. Although facets of rangeland research 
and management currently utilize these emerging tools, these 
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technologies are often considered to be more outreach than re-
search and development. However, research and development 
are required to optimize existing large complex information 
sets. Additionally, research on the potential of the Internet 
for uses other than as a delivery system is a high priority. Re-
search focusing on the following topics would enhance the 
use of technology as a rangeland management tool. 
• Develop improved standards for data availability and 

quality control. 
New computer-based technologies have worked almost 

too well. Tremendous amounts of data are available, but there 
has been little attempt to develop user-friendly access sys-
tems or assure data quality.
• Design tools for technology integration and application.

To be most effective, computer-based technologies must 
be interactive. Applications are required to provide data 
movement among technologies and associated software.
• Develop Internet tools that allow users to create derived 

information and execute models.
For natural resource managers, the next phase of Internet 

development should take the Internet beyond data delivery 
to fuller use as an interactive tool.

Human Dimensions
Although the human interactions with rangeland functions 
have been widely acknowledged little was done to actively ex-
plore that relationship. Over about the last 10 years scientists 
have begun to explore, in increasing depth, the knowledge 
level and attitude of the public and how those factors infl u-
ence their perception of rangelands and rangeland manage-
ment. Understanding has been improved about how citizens 
feel relative to weed invasions, fi re and fuels management, 
vegetation treatments, recreational uses, livestock, and col-
laborative planning on rangelands. At the same time, scien-
tists are showing continued interest in learning more about 
pastoral societies around the world. Understanding why users 
choose that lifestyle, whether and how they adopt manage-
ment practices, and their general perceptions about the range 
resource and its changing uses requires continued research, 
which should focus on the following areas. 
• Identify the impacts of recreation on the range resource 

and the impacts of other uses on range recreation.
Unrestricted recreation can have serious impacts on both 

the physical and biological components of rangelands and 
has the potential to create confl ict among recreation users. 
Increased erosion and disruption of wildlife home ranges are 
2 examples. Also, the presence of more traditional range uses 
such as cattle grazing, mining, or logging may have delete-
rious effects on the experiences of rangeland recreationists. 
Likewise, noise from motorcycles or off-road vehicles may 
ruin the rangeland experience for those searching for soli-
tude.
• Conduct noneconomic policy analyses.

Emphasis in this area has focused on managers’ and citi-
zens’ attitudes and decision processes. There have been no 

assessments on how rangeland policies have affected range-
lands and rural communities. Likewise, little is known about 
how rural communities affect rangelands. Livestock ranching 
has long been a part of rangelands throughout the world. In 
North America, research should identify motivations behind 
ranching, ranchers' perceptions of rangelands, and attitudes 
toward management alternatives.
• Expand sociological research to a global basis.

Exploring the sociological aspects of rangelands outside 
North America remains rare. In North America, ranching is 
approached as a commercial enterprise and/or a recreational 
pursuit. In many regions of the world, livestock grazing is 
a part of a subsistence culture. How do these differing ap-
proaches alter perceptions of management approaches?
• Identify societal attitudes across a variety of social types.

In the United States, there is a strong bias in research to-
ward the Intermountain West and Texas where most range-
land/social scientists are located. Research should be broad-
ened to encompass a wider range of society in the United 
States. Development of a model of research that measures a 
broad array of society could be used globally.

Rangeland Policy and Economics
Rangeland economics was at one time focused exclusively on 
production economics; the issue of profi tability. As noneco-
nomic attributes of rangelands have been recognized and giv-
en higher priority, economic analysis and policy development 
have become much more complex. The result is an increas-
ing degree of diffi culty in weighing alternatives with basic 
models of economic inputs and outputs. Outputs are usually 
represented in dollars generated; but how do you put a dollar 
value on improvement of rangeland biodiversity? Both public 
and private rangelands exist and the decision making for each 
is governed by entirely different criteria, and the outcomes 
are often not clear. A cost to a private landowner may result 
in the accrual of benefi ts to the public and vice versa. Range-
land economics is developing a whole new suite of tools to 
address the noncommodity, less-tangible goods and services 
emerging as important outputs from rangelands. Researchers 
should consider the following areas of study.
• Defi ne how decision-makers’ motives affect actual deci-

sion making.
People make decisions relating to rangelands based on 

highly variable and inconsistent criteria. Private decision 
makers may be primarily profi t oriented; however, ranch-
ers clearly run the gamut along lifestyle and profi t-making 
gradients. Decisions regarding rangeland management may 
have no consideration for profi t but be more directed to en-
hancing public benefi ts, but it is often unclear which benefi ts 
are paramount.
• Defi ne ecological, biological, social, political, and eco-

nomic relationships.
Rangeland improvements usually require some form of 

quantifi able action that has a cost. However, at larger scales, 
outputs may be much harder to quantify and they may not 
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accrue entirely to the investor. Important ecological, biologi-
cal, and physical environmental variables are often hard to 
quantify and the relationships between economic and envi-
ronmental variables is unclear at best. Exploratory research 
that examines the links among a variety of driving variables 
and human inputs is badly needed.
• Develop models that are meaningful across human and 

geographical scales.
Models that illustrate and integrate the impacts of range-

land management from the individual business to the indus-
try level, and the geographic issues from local areas to re-
gions to nations, are currently poorly developed. Ideally, from 
a policy perspective, information should aggregate to higher 
levels, but measurements at one scale are often nonlinear and 
meaningless or misleading at other scales.

Holistic Approaches to Rangeland Research
The importance of public policy in land management de-
cisions means, increasingly, that scientists are challenged to 
understand and predict the dynamics of rangeland systems 
at large scales. Included in this effort will be the challenge 
of conceptualizing and communicating multiscale models of 
change to policy makers and land managers. A whole-systems 
approach is essential for research at larger spatial scales where 
multiple kinds of data collection, process studies, analytics, 
and assessment activities have to be integrated. A systems 
approach to rangeland research allows interactions between 
ecosystems and human (economic and social) systems to be 
explored in regard to both commodity production and non-
consumptive ecosystem services, including those that regu-
late drought and other forms of land degradation, processes 
supporting soil formation and nutrient cycling, and cultural 
services, both recreational and spiritual. Success will depend 
upon the ability of research institutions to implement a sys-
tems approach within a framework of limited, compartmen-
talized and short-term research funds and public attention.

New Directions for Rangeland Research
Past rangeland research has proven effective in identifying 
the various components of rangeland ecosystems and their 
functionality. Most research has been conducted over short 
time frames and at rather small scales. In essence, we have 
done a good job at understanding what the pieces are and 
where they fi t. What is necessary to make rangeland research 
meet society’s needs is a research approach that integrates 
those ecosystem components into whole-system, landscape-
scale investigations spanning appropriate time scales. 

Clearly, human infl uence on rangeland ecosystems is best 
described in terms of disturbance ecology. The distribu-
tion in space and time of direct and indirect human infl u-
ence on soil, plant, and animal resources, and the way those 
resources respond has a solid scientifi c basis to serve as an 
organizing principle in our study of rangelands. The now 
well-documented lack of linearity in those responses means 
that developing a predictive science will require multiscale 
and multidisciplinary research that combines traditional and 
emerging science focused on solving complex problems. Al-
though small-scale, short-term research will always remain a 
critical part of fi nding solutions, new research has to involve 
ecological, social, and economic variables that can only be 
incorporated by working in real-world situations. Unfortu-
nately, research institutions and granting agencies are cur-
rently not structured to conduct long-term, interdisciplinary 
research efforts at the landscape scale. Additionally, it is dif-
fi cult to fi nd landscapes on which to conduct those efforts. 
Rangeland scientists must transcend traditional research in 
order to strengthen the integration of science into policies 
and programs that guide land management. Regardless of 
the extent or precision of knowledge, without clear links to 
decision making, it is irrelevant.

Just as North America has changed from a rural to a pre-
dominantly urban society, as economic and social conditions 
improve, the rest of the world can be expected to follow suit. 
As a result, values and needs of global societies will change 
markedly. Instead of valuing rangelands as places where im-
portant life-sustaining commodities such as meat, wool, and 
lumber are produced, people will view rangelands for other 
goods and values that we loosely call amenities. Commodi-
ties will still be produced, but as benefi ts of sustainable man-
agement that also provides amenities and ecosystem services 
such as healthy watersheds. As a result of these changes, 
rangeland management and the science that directs it have 
changed, and will change even more so in the future. Range-
land research, its supporting institutions, and its funding 
sources all need to adapt to serve this new, evolving vision 
of rangelands. 
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There’s no question that sport is big business in 
North America and now cattle growers have a 
chance to get into the game by supplying animals 
for the competitive roping and rodeo events that 

have been rapidly increasing in popularity in recent years.1 
The United States Team Roping Championships, Inc., which 
sponsors team roping events, has more than 100,000 mem-
bers and estimates that nearly 1.5 million individuals par-
ticipated in team roping in the United States in 2004.2 The 
Professional Rodeo Cowboys Association (PRCA) sanctions 
750–800 annual rodeos attended by nearly 20 million spec-
tators and watched by millions more on ESPN and TNN. 
The National Finals Rodeo (NFR) is attended by 170,000 
spectators every December in Las Vegas. The National High 
School Rodeo Association is one of the fastest growing youth 
organizations in the nation, with an annual membership of 
more than 10,500 students from 40 states, 5 Canadian prov-
inces, and Australia. It sanctions more than 1,100 rodeos 
each year. Overall, rodeo attracted 24 million spectators in 
2004, placing it seventh overall in total spectators at any one 
sport.3 Not all people who compete and use sport cattle will 
belong to these large, organized associations. In addition, 
there are many smaller, local groups that contribute to the 
market for sport cattle. These participants and spectators are 
hooked on sports that in 2004 required an estimated 35,000 
head of cattle. 

Cattle as Sporting Goods
Considering cattle as “recreational goods” raises their price 
on a per unit basis. In the world of economics, recreational 
goods have what economists call an “inelastic demand func-
tion.”4 That essentially means that even when the price goes 
up, people keep buying. When it comes to sporting events 
that rely on cattle, participants and spectators alike consider 
related expenses as “necessary” and not an “extra.” Even when 
their disposable incomes go down, these items are not elimi-
nated from their budgets. The good news is that disposable 
incomes in the United States have risen substantially in the 
past several decades. According to the US Bureau of Eco-
nomic Analysis, in 1970, the disposable income of the aver-
age American was $3,600. In 2003, it had risen to $27, 275.5 
Adjusted for infl ation, this is a 6.3% annual rate of increase.

Feeding demand on the participant side is the prize 
money. The NFR alone offers more than $2 million in prize 
money. The PRCA offers $22 million in prize money annu-
ally. The US Team Roping Championships presented more 
than $16 million in prize money in 2003.6 Team roping and 
rodeo competitors maintain the idea that they will win mon-
ey while being involved in these recreation events, just like 
gamblers who always expect to win. 

Beefi ng up the Bottom Line?
The major sport cattle sellers say that Corriente is the breed 
of choice for roping and steer wrestling. They are preferred by 
ropers and wrestlers because of their longevity, size, and dura-
bility. Corriente cattle can be traced to 1493 when the Span-

Sport cattle may help cattle growers round up their profi ts.

By Jerry M. Hawkes, Jay M. Lillywhite, and James D. Libbin
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ish brought them to North America. Sometimes called scrub 
cattle, cracker cattle, or swamp cattle, they are well known for 
their horns, slower growth rates, durability, and recreational 
value.1 The horns that these cattle exhibit are favorites of 
the sport enthusiasts because they grow rapidly and have the 
confi guration to sustain the pressures put on them. Because 
they do not gain weight as readily as most beef animals do, 
Corrientes have a longer career in the arena. Team ropers and 
steer wrestlers prefer cattle that are lighter and will continue 
to run straight down the arena after leaving the chute.

Although Corrientes are the choice of sport enthusiasts, 
they are not well suited for beef production because they do 
not gain weight as readily as Angus, Hereford, and the other 
beef breeds grown primarily for slaughter. However, prices 
for beef calves from 1967 through 2003 have shown little 
change in real terms, whereas prices for sport cattle rose ev-
ery year from 1990 through 2003 (Fig. 1). Based on prices, 
ranchers may be wondering if turning to the leaner Corriente 
cattle is a good way to beef up their bottom line.

To provide a science-based answer to an agricultural pro-
duction question, we addressed whether sport cattle produc-

tion was a feasible alternative for cattle growers. To do so, we 
considered 3 alternatives exhibited in Table 1. The fi rst is an 
extra-large yearling operation in New Mexico. This produc-
tion unit has 350 purchased steer calves on it which are sold 
at an average weight of 750 pounds. The second is a 350-
head New Mexico Corriente operation with the purpose of 
raising cattle to 375 pounds for use in sporting events. The 

Table 1. Production costs and returns for stocker cattle and sport cattle raised in the United States and sport 
cattle raised in Mexico, 1994–2003.

US beef cattle US sport cattle Mexican sport cattle

Quantity Value/unit Quantity Value/unit Quantity Value/unit

Purchased steers 350 $301.55 350 $257.73 350 $216.49

Death loss 3% $0.00 3% $0.00 3% $0.00

Animals sold 340 $0.00 340 $0.00 340 $0.00

Salt and minerals 7 $4.74 3 $1.63 4 $2.18

Protein supplementa-
tion

34 $26.24 12 8.10 12 $7.95

Vet and medicine Per head $13.00 $13.00 $8.50

Livestock hauling Per head $4.50 $4.50 $3.00

Hired labor Per head $35.35 $29.46 $22.09

Equipment operating 
costs

Per head $13.25 $11.78 $2.95

Vehicle operating 
coasts

Per head $22.09 $17.67 $14.73

Ranch maintenance Per head $8.84 $8.84 $5.89

Beef check-off Per head $1.00 $1.00 $0.00

Import fees Per head $0.00 $0.00 $11.25

Interest paid Per head $16.15 $13.26 $0.00

Gross return Per head $543.00 $464.32 $464.32

Total variable costs Per head $470.20 $388.16 $309.14

Total fi xed costs Per head $29.32 $27.06 $24.31

Net income Per head $67.73 $70.96 $145.66

Figure 1. US sport cattle prices 1980–2005.
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fi nal scenario is a Corriente production unit in Mexico that 
crosses its sport cattle into the United States. Total costs, and 
returns on a per unit basis were estimated for each scenario 
for 1994–2003.7 We found that yearling steers raised in the 
United States for beef production were the least profi table 
at just over $50 per unit in profi t. The low profi t margin is 
because of the fact that these producers have the highest pro-
duction costs per unit. Cattle produced in the United States 
for sporting events returned just over $51 per unit. These pro-
ducers incurred less-variable costs in labor, operating, main-
tenance, and interest than those of the US beef producer. The 
most profi table of the 3 operations was the Corriente ranch 
in Mexico, where returns above total costs exceeded $116 per 
animal. Costs in Mexico are signifi cantly lower in regard to 
purchasing cattle, veterinary care, labor, and feed. 

Leasing Options
Although producers of large rodeos and roping events usually 
own the cattle used in these events, those who host smaller 
events often lease the animals. A typical lease fee for a roping 
steer is $25 per head per month. The person who is leasing 
the animal is responsible for its care and health. A standard 
leasing period is 6 months. This may turn out to be the more 
logical alternative for some timed-event enthusiasts. 

Conclusions
Sport cattle may be a feasible economic option for some pro-
ducers in the United States. The sports that use these animals 

have shown increasing participation over the past few years. 
The producers in Mexico have a fi nancial advantage when 
competing with domestic producers of sport cattle.

Authors are Assistant Professor, New Mexico State University 
Range Impovement Task Force (Hawkes), Assistant Professor 
(Lillywhite), and Professor (Libbin), Department of Agricultural 
Economics and Agricultural Business, New Mexico State Univer-
sity, Las Cruces, NM 88003, jhawkes@murphie.nmsu.edu.
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Jim and Lora O’Rourke have a long history as advocates 
for rangeland management and education. Jim is a for-
mer professor of range management at both Utah State 
University and Chadron State College in Nebraska. Lora 
is a rangeland management specialist with the Nebraska 

National Forest. Both of them have worked with rangelands 
on the international level, and they are active members of 
the Society for Range Management, each having served as 
president of the Nebraska Section, and Jim having served as 
international president in 2001. He is currently serving as 
President of the International Rangeland Congress.

Given their commitment to educating others about 
rangelands and their enjoyment of people, the O’Rourkes 
have created a unique nature experience on their RuJoDen 
Ranch near Chadron, Nebraska. They’ve set up Sheepwagon 
Hideouts—a secluded, serene getaway in rustic, but comfort-
able, sheepwagons.

“It’s not a bed and breakfast,” says Jim. “We want this to 
be a quiet, private place for people to relax and get away.” 
The restored sheepwagons, situated in peaceful, ponderosa 
pine canyons on their ranch, are designed to give visitors an 
experience similar to the old-time sheepherder and provide 
the opportunity to learn about the rangeland, forest, wildlife, 
and natural setting that surrounds them.

Reliving the Simple Life
The fi rst sheepwagons originated in Wyoming in the mid-
1880s as a home on wheels that sheepherders (and often their 

families) could live in while they and their dogs tended to 
large bands of sheep grazing the open rangelands. When the 
sheep were moved to fresh grazing areas, horses pulled the 
sheepwagon to the new location.

They were so effi cient and practical some people dubbed 
them the fi rst “American mobile home.” The historic sheep-

Sentinels of the Range
SRM past president Jim O’Rourke and his wife, Lora, have devoted their careers to edu-
cating others about rangelands. Now, they’ve found a unique way to share the Nebras-
ka range through historic sheepwagons. 

By Kindra Gordon

Jim O’Rourke with one of the restored sheepwagons on his Chadron, Ne-
braska, ranch. Sheepwagon Hideouts are set in private, scenic spots on 
the property and adjacent to National Forest land.
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wagons all featured a bed, wood-burning stove, table, benches, 
cabinet, Dutch door, and a window in the back over the bed. 

Today, the O’Rourkes’ sheepwagon stays are reminis-
cent of those days gone by. For visitors, there are no phones, 
electricity, or plumbing—it’s porta-potties, sunshowers, and 
cooking your own meals. To enhance privacy, the wagons are 
situated half a mile to a mile off the country road and guests 
must walk in and pack their own food, water, and necessi-
ties. (The O’Rourkes will pack in the items upon request.) 
Linens, towels, lanterns, cookware, and utensils are provided 
at the wagon, as well as camp chairs, a camp table, and a 10-
gallon cooler for cold storage. 

Currently, the O’Rourkes have 2 restored sheepwagons 
available for the getaway stays on their ranch—each in its 
own canyon. Jim says this helps ensure total privacy. “They 
are arranged so guests don’t see another person while they are 
here,” he says. 

Although the accommodations are rustic, the O’Rourkes 
hope that the opportunity for solitude and being surrounded 
by nature will be fulfi lling to their visitors. They request that 
guests stay for a minimum of 2 nights, “So visitors can truly 
relax,” says Jim.

Recreation Opportunity
Jim began considering the idea for the sheepwagon stays in 
the mid-1980s. As a professor of range management at Utah 
State University at the time, he tells that he always envi-
sioned doing something for alternative income on the scenic 
property that his family owned in northwest Nebraska. Jim’s 
grandparents, Frank and Jerene O’Rourke, purchased the 
land in 1950 from the family that originally homesteaded the 
place in the 1880s. Jim and his father, Joe, an SRM founding 
member, past president of the Wyoming section of SRM, 
and Wyoming Section Rangeman of the Year in 1972, pur-
chased the ranch in 1972.

“It’s small, so I always thought that recreation would fi t for 
alternative income, but I didn’t know what or how,” Jim says.

Then, while helping with a cattle drive on a ranch in 
southern Utah operated by one of his student’s families, Jim 
saw a sheepwagon that was in disrepair and was no longer 
being used. Jim, who had grown up around sheepwagons and 
the Basque culture at Buffalo, Wyoming, mentioned to the 
rancher that he’d like to buy a sheepwagon one day—and the 
rancher ended up giving it to him. The O’Rourkes’ collec-
tion of sheepwagons and the idea for their recreation business 
percolated from there.

The couple moved back to Nebraska in 1988, and while 
working full time—Jim at Chadron State and Lora with the 
Nebraska National Forest—they set about restoring their 
small ranch to permanent grass, forbs, trees, and shrubs; ex-
panding and enhancing the riparian areas and wildlife habi-
tat; and collecting and restoring sheepwagons. 

The process included returning all previously cultivated 
fi elds to perennial grass cover. Two of these fi elds were plant-
ed to Russian wildrye and Newhy, from which certifi ed seed 
is harvested for sale as a biological weed-control method. Ri-
parian areas continue to be enhanced, while grazed, with the 
planting of over 80 species of shrubs and trees for wildlife 
nesting, wildlife cover, and future hardwood lumber harvest. 
Additionally, Jim and Lora have hand planted nearly 7,000 
shrubs and trees to add to the 1.5 miles of windbreaks previ-
ously planted by Jim’s father and grandfather.

Today, they have an intensive-rotation grazing system 
with 13 pastures, which are leased for a 90–100-day sum-
mer grazing period. The cross-fencing was done with light 
weight poly-wire cable and grey fi berglass post to keep the 
area aesthetically appealing and looking like open range. 

About 60 pairs of cattle are brought on in early June and 
then are moved through the pastures every 5 to 20 days—de-

Inside the wagon, a wood-burning stove, small table and bed provide the 
basic essentials.

Lora and Jim O’Rourke.
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pending on the size of the pasture, time of year, and pre-
cipitation received. Each pasture is grazed only 1 time and 
allowed to rest and regrow the remainder of the year. Jim says 
that with the use of deferred rotation, early grazed pastures 
have up to 16 months of nonuse before being grazed again 
the following year.

An additional 6 pastures are grazed by horses and mules in 
a year-round deferred rotation pattern. The O’Rourkes raise 
Missouri fox-trotter mares that are bred to a Mammoth Jack to 
produce gaited mules born in the spring and sold as weanlings. 

With all of their range management activities, the ranch 
is also the site of numerous tours, including the Nebraska 
Range Management short course.

Meanwhile, their collection of sheepwagons has grown to 
19—or as, Jim likes to say, “18 and a half ” because one is in 
really tough shape. But some that they have acquired have 
required very little restoration. The wagons have come from 
Utah, Montana, Wyoming, Nebraska, South Dakota, and 
even as far away as Spokane, Washington. The O’Rourkes 

have found them through auctions and friends, or simply by 
driving down the highway and being on the lookout.

However, Jim reports the historic wagons—at a reasonable 
price—are getting harder to fi nd because some are still being 
used and many are being kept as family heirlooms. New or 
refurbished wagons can cost upwards of $15,000–$30,000.

Now retired from teaching, Jim does much of the work 
to restore the wagons with the aim of trying to keep them as 
authentic as possible. Local carpenters are called in to help 
with some portions of the project. “We don’t want to make 
it a Cadillac, just get it clean, comfortable, and nice, while 
keeping it original,” Jim says.

Weatherproofi ng is also a big part of the restoration pro-
cess. They often install oak fl oors and have found a metal sid-
ing that has the texture of canvas for the roof. “It sheds water 
but from 20 yards away it looks like canvas, which helps keep 
the sheepwagon looking original,” says Jim.

The O’Rourkes have done extensive research through 
books and museums about the original sheepwagons to help 
keep their restoration efforts authentic. Through that process 
they have discovered that one of the wagons they’ve restored 
is a Schulte Hardware Company wagon that dates back to 
the early 1900s. They were able to discern this from a border 
design on the box and a marking that says “Made by J.E. 
Schulte & Sons, Casper, Wyo. No. 61, 1909.” Because of the 
collector’s-item status of this one, Jim says he’ll keep it in the 
shed and use it in parades and for display.

He is optimistic that some of the other wagons they’ve 
acquired may also be Schulte’s because a few have the deco-
rative borders. But he says it is diffi cult to confi rm because 
as people changed from wooden wheels to rubber wheels on 
the wagons, many of the boxes were altered and a lot of early 
markings were obscured.

Still, the mystery and the history is what he delights in. 
“Every one of them is interesting and that’s what is fun about 
this,” Jim says of the sheepwagons. He adds that with each 
wagon they purchase they try to learn as much history about 
it as possible, so that can be documented and included with 
the wagon. 

It wasn’t until about 1995 that the O’Rourkes had their 
fi rst sheepwagon restored and ready to rent. They placed it 
in a picturesque canyon on their property surround by timber 
and offered it as a place to stay for their friends and col-
leagues (many from SRM). They added the second wagon 
in another canyon and for 7 years simply had friends stay 
and provide feedback and ideas for their future “sheepwagon 
stays” business.

Jim says they didn’t start commercially because they fi rst 
wanted to test the waters and see what the response was. In 
2002, they decided to move forward and open to the public. 
They now have a website (www.sheepwagonhideouts.com) 
and are members of a rural Chamber of Commerce for their 
region, called Northwest Nebraska High Country (www.
nebraskahighcountry.com), which helps with marketing and 
promotion efforts.

History of the Sheepwagon

James Candlish, a blacksmith from Rawlins, WY, gets 
credit for building the fi rst sheepwagon in 1884. How-
ever, there is some debate that it was a rancher who had 
the original idea and asked Candlish to build it. In 1890, 
a second outfi t, the Florence Hardware Co. at Douglas, 
WY, also began to build the wagons.

But it is the Schulte Hardware Co. in Casper, WY, where 
blacksmith Marshall Buxton is said to have standardized 
the sheepwagon by about 1900. The standard design 
is 11-1/2 feet long and 6-1/2 feet wide, enclosed by a 
canvas top, with a stove for heating and cooking placed 
on the left side because the break handle was on the 
right-hand side.

The compact wagons were designed to be practical with 
beds situated over storage space and tables that  push 
under the bed when not in use. They proved to be so 
effi cient that the same basic plan served as a model for 
many early-day campers.

Wyoming native Nancy Weidel has documented the 
history of the sheepwagon and the early days of the 
Western sheep industry in her book Sheepwagon: Home 
on the Range published by High Plains Press. The book 
features many historic photos and shares stories about 
sheep herders, their superstitions, customs and pastimes; 
women who designed and lived in sheepwagons; the 
Basque infl uence; and even modern-day herders and 
sheepwagons. It sells for $19.95 and is available at www.
highplainspress.com.

Jim and Lora O’Rourke include a copy of the book in each 
of their sheepwagons so guests can learn more about the 
sheepwagon’s role in history.
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Learning While Relaxing
Looking to the future, the O’Rourkes hope more people will 
seek out the solitude and the opportunity to be close to na-
ture that their Sheepwagon Hideouts offer. Jim believes it’s 
the perfect retreat away from the big city—or for anyone just 
wanting quiet time. Located adjacent to the Nebraska Na-
tional Forest, the site offers ample hiking, bird and wildlife 
watching, and photography opportunities.

The O’Rourkes’ property also offers catch-and-release 
fl y-fi shing in a trout pond, which regularly yields 20-inch, 5-
pound catches, and limited hunting for deer and turkey with 
one black-powder or archery hunter per season.

Because of the O’Rourkes’ career experience and passion 
for rangelands, Jim and Lora also hope that guests will learn 
about the rangeland resource that surrounds them as part of 
their sheepwagon stay experience.

If guests request it, Jim and Lora will provide guided na-
ture walks and native plant identifi cation along with informa-
tion about medicinal plant uses, historical land use, grazing 
management, and history of the sheepwagons. Books and lit-
erature about these subjects are also included in each wagon. 

“It is rewarding for us if people go away from here hav-
ing learned about rangeland use and the ecosystem. We hope 
people go away with the facts,” says Jim, who credits this 
desire to his career in teaching and role as an educator.

But, he emphasizes that visitors can also come to simply 
relax and enjoy the quite solitude with no set agenda. “People 
won’t enjoy their stay if they are trying to race in and race 
out of here,” Jim says. Instead, the sheepwagon retreat should 
be viewed as a destination to come and enjoy seclusion for a 
few days.

Continuing to Collect
The O’Rourkes plan to continue restoring sheepwagons and 
making more of them available for rent. Two more are close 
to being completed.

Because the wagons only offer a double bed, the stay is real-
ly designed for 1 or 2 people. To accommodate families in the 
future, the O’Rourkes plan to position 2 wagons next to each 
other and position them closer to the road for easier access.

They also want to add more wagons on their property so 
they can rotate the use of them. Jim says, “Just like with graz-
ing management, the areas that get used around the wagon 
get trampled, so we want to be able to rotate to a new wagon 
and use fresh areas for our guests.”

Jim admits that the greatest challenge with their new 
business has simply been getting the word out to the right 

audience. He says, “Many people don’t know what a sheep-
wagon is, so they aren’t searching to stay in one.” 

He adds, “If we were just a bed and breakfast we’d be 
full all the time.” But that is not the experience the 
O’Rourkes are looking to offer their guests. Rather, they 
want their visitors to enjoy nature, the outdoors, and a slower 
pace of life.

Asked how many more sheepwagons he’ll collect, Jim says 
“There’s no limit.” However, he admits that his wife says he’s 
past the limit. But it’s likely this collector will continue to 
pursue his hobby that has grown into a unique business. Of 
the historic sheepwagons, he says, “People aren’t making old 
ones anymore.”

Sheepwagon Hideouts is located 5 miles south of Chadron on 
Hwy 385. The fee for overnight stays is $80/night with a 2- night 
minimum. Overnight stays are not required for fi shing, which is 
$20/hour or $30/hour with a guide. For more information visit 
www.sheepwagonhideouts.com.

Author is a freelance writer from Sturgis, South Dakota, and has 
been a member of the Society for Range Management since 1992, 
offi ce@gordonresources.com.

Jim O’Rourke says he enjoys collecting sheepwagons because “they 
aren’t making old ones anymore.”
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Clean and Simple, but Stupid
Early on a Sunday morning in August I drove south of Sac-
ramento with my 2 sons. As we passed through the agricul-
tural fi elds and rangelands of California’s Central Valley I 
informed them that today’s lesson was that you are never too 
old to do incredibly stupid things. Actually, they are both 
now fi ne young adults and well beyond being under any in-
fl uence of my life’s lessons, if they ever were. I was really try-
ing to diffuse my growing anxiety as we neared the starting 
line of the triathlon I had entered. I was honestly thinking 
it had been an incredibly stupid decision 6 months earlier to 
enter an event requiring swimming 1,500 m, cycling 40 km, 
and running 10 km in sequence, especially in a body that 
earlier in the year couldn’t swim or run very well at all. But 
my siblings and I had been challenged by a niece to use this 
event as a newer type of family activity in lieu of the typically 
structured reunion. So, 9 of us embarked on various amateur 
efforts to shed pounds and years, and one of us just tried to 
learn to fl oat.

Unfortunately, training hadn’t addressed certain basic in-
formation. With about 4 minutes before the race started for 
my wave my niece, following in the next wave, looked at me 
as I moved down to the water’s edge, laughed politely, and in-
formed me my newly purchased wet suit was on backwards. I 
just assumed that a zipper always goes in front. An unknown 
and unidentifi ed number of people helped me strip out of 
my suit and get it back on correctly. With 30 seconds to go 
I managed to get into the water with my wave, ready to go, 
but with a bit higher adrenalin level than I had hoped for 10 
minutes before. 

I was in the 4th wave of swimmers—men 40+ years old 
all wearing red swim caps. I was passed by the 5th wave of 
swimmers (women 24 and under, including my niece, all in 

pink swim caps) after about 15 minutes. I looked to my right 
and this pink wave just passed by in what seemed like a blur. 
I tried to catch their wake like an agile dolphin, but had nei-
ther the agility nor the dolphin. Yet, with a steady resolve I 
completed this opening leg, and I think my sons were re-
lieved just to see me emerge from the lake, breathing.

It was then on to the transition area to change into cy-
cle gear and out onto the bike course. The route on paved 
roads ran through classic California annual grasslands. For-
tunately, I’ve road cycled long distances for many years and 
my comfort level gave me time to think of witty things to 
say to other family members as I encountered them on the 
course. I was prepared as I fi nished the 40-km cycle stage. 
Back into the transition I switched into jogging shoes and 
headed for the 10-km run course. I knew at the onset of the 
run that this endeavor, if not incredibly stupid, was symbolic 
of the Catholic upbringing of my siblings and I—enduring 
self-infl icted pain and suffering for obscure reasons. By 2 km 
into the course the pain and suffering were acute and I had 
slowed to nearly a walk. However, my niece was up ahead 
and I was prepared with my witty comments. Since she had 
suggested this triathlon idea she deserved my attention. As 
I approached her we neared the 2 very large cooling towers, 
side by side, of the nuclear power plant built at Rancho Seco 
decades ago but since inactive for many years. As I came up 
to her I “pretended” to be disoriented, pointed to the towers, 
and said “Gandolf, we are nearing the 2 towers of Isengard.” 
She turned and informed me that she was the only one in 
our family who was not a fan of Tolkien’s “The Lord of the 
Rings.” Obviously, she was in no mood to be trifl ed with. I 
considered resorting to another tactic. I thought about ask-
ing her if my eating 45 packages of energy (carbohydrate) gel 
before the race may have been too many. For one of the few 

Essays of a Peripheral Mind
By K. M. Havstad
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times in my life I used good judgment and kept this query 
to myself. At that time my younger brother caught us, said 
he thought he could fi nish the run at a 5 minute per km 
pace, and raced ahead. Obviously, I was the one born with 
the piano tied to my posterior, not he. I trudged on to the 
fi nish line.

Beyond the decommissioned cooling towers of Isengard, 
to suggest that I was aware of my rangeland surroundings 
in any fashion during this race would be an outright lie. I 
was focused on the ground right in front of me. It was a few 
months later before I “Google Earthed” this area to actually 
see where we had competed. Once I had coordinates and lo-
cation names I easily searched for available technical informa-
tion. The internet array of soils, site, and biotic information 
was impressive. However, it was one particular piece of in-
formation that caught my attention. This was a web site (see: 
http://www.calcattlemen.org/Rangeland%20Resolution%20
Home.htm) that described a resolution about the importance 
of California’s privately owned rangelands. This resolution of 
the California Cattlemen’s Association (CCA), signed on to 
by numerous government and nongovernment organizations 
of many different, often competing, perspectives and agendas 
(including a section of the Society for Range Management) 
outlined the importance of these Central Valley rangelands 
to biodiversity. The resolution emphatically stated the val-
ues of ranching to the stewardship of these lands. In fact, 
this resolution nicely articulated many of the objectives and 
some of the past resolutions of the SRM. The breadth of sup-
port expressed for this Central Valley stewardship resolution 
would be appreciated by anyone interested in building sup-
port for positive actions for land stewardship.

Yet, as a member of the general public competing in this 
triathlon through a portion of the Central Valley, my inter-
ests in this landscape were fairly simple. I wanted clean wa-
ter to swim in, clean air to breathe, and a little open space 
for cycling and running. Nothing else really mattered at the 
time, despite my working knowledge of these ecological sites. 
I have tremendous empathy for the goals of the CCA resolu-
tion, and have participated in similar resolutions elsewhere. 
The truth is, though, that beyond the special segments of 
our society directly or indirectly interested in biodiversity 
and ranching, the bulk of the general public, like those of us 
traversing this triathlon course, just want “clean and simple.” 

And we will pay for it. In using these few acres of rangeland, 
I and the other 400 or so competitors for this half-day event 
brought about $100,000 worth of sports equipment with us, 
and probably spent about $40,000 in entrance fees and con-
sumable goods during the event. I spent more on these few 
hours than my annual SRM membership fee. This is a pow-
erful economic driver behind this use of these rangelands, 
and this triathlon was just one small example of that driver. 
What is really important is that these rangelands were pro-
viding what we wanted. While they were being grazed by 
livestock and serving the other interests of the groups signed 
on to this CCA resolution, these landscapes were deliver-
ing what the broader public was willing to pay for. And, it 
didn’t take a lot of data to verify this. We knew the water 
was clean, we felt refreshed in the open air, and we had the 
space to race. 

These landscapes have been part of the most productive 
agricultural areas in the world, but have transitioned into 
supporting highly diverse uses with home sites, recreational 
areas, and power plants among the areas still grazed by live-
stock. The Central Valley is home to nearly 6 million people. 
These rangelands still provide regulating, supporting, and 
provisional services, but the goods in demand by American 
families today are increasingly cultural, and these landscapes 
are providing these services. Maybe the groups that should 
really be signing onto our resolutions about land manage-
ment should include those more characteristic of the general 
public, such as homeowner organizations, civic groups, and, 
appropriate for this Sunday in August, the USA Triathlon 
organization (60,000+ members). With half of the US land 
area as rangeland, we should work more broadly to connect 
to the over 100+ million people that live in and around these 
lands. It should be easy. 

As I fi nished the race the pain in my hamstrings reminded 
me that I still did incredibly stupid things at 53 years old. I 
don’t think my sons were surprised later that Sunday after-
noon when I said I had every intention to demonstrate this 
lesson again next year. 

Author is Supervisory Scientist, US Department of Agriculture, 
Agricultural Research Service, Jornada Experimental Range, 
MSC 3JER, NMSU, PO Box 30003, Las Cruces, NM 88003, 
khavstad@nmsu.edu.
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W hen asked about Nevada, some people think 
about gambling and prostitution. Others 
think about cowboys and Indians, Lake 
Tahoe, and Las Vegas. That’s the Nevada 

most people know about, but we have so much more to of-
fer. Nevada’s link to the past is always present, such as in 
our dinosaur fossils and living prehistoric fi sh, the cui-ui; 
our ghosts and ghost towns; and our wild horses that some 
people call living legends.

Long before mankind inhabited Nevada, Ichthyosaurs, 
prehistoric marine reptiles, swam in the ocean that covered 
the land. Ichy’s lived at about the same time as the dinosaurs, 
and their fossils are found on all continents except Antarcti-
ca. Of all the Ichthyosaurs discovered, the fossils at Nevada’s 
Berlin-Ichthyosaur State Park are among the largest speci-
mens known, reaching 50 feet in length.

The cui-ui, a prehistoric fi sh, is found only in Pyramid 
Lake north of Reno. The cui-ui once fl ourished in Pyra-
mid Lake, where it was one of the main foods of the Paiute 
people.

Maybe ghosts are more to your liking than ancient fi sh. 
We can’t promise you’ll see a ghost, but we can tell you where 
to look. Visit Virginia City, for starters. Just a short 30 min-
utes south of Reno, Virginia City was one of the greatest 
mining camps in the world. The site of the Comstock Lode 
discovery in 1859, Virginia City was home to over 20,000 
people in the mid-1870s. Today, Virginia City is a living 
“ghost town” with its historic downtown largely untouched 
by modern infl uences. A visit to St. Mary’s Art Center, the 
former hospital and orphanage, will make the hair stand up 
on the back of your neck.

Many of the buildings in Carson City, the state and territo-
rial capital, are haunted. Carson City has a large historic dis-

trict that has become legendary. You can see the home where 
Mark Twain was “born”—literally. Samuel Clemens worked 
for his brother at the state legislature while writing for the 
Territorial Enterprise newspaper in Virginia City, and he took 
the pen name of Mark Twain to keep his identity secret.

If you’re not into ghosts, wild horses are a part of Ne-
vada’s culture and a longtime source of argument. Whether 
you agree with their protection or not, there’s nothing like 
seeing animals roaming free. Nevada has one of the largest 
populations of wild horses, and if you’re lucky, you can see 
some within a short drive from Reno. If you’re not feeling 
lucky, join the tour to the Bureau of Land Management’s 
Wild Horse Facility in Palomino Valley.

And no article on Nevada culture would be complete 
without mentioning our visitors from outer space. Area 51 in 
southern Nevada has long been a favorite spot for alien visits, 
and the Little Ale’in in Alamo has pictures to prove it.

There’s much more of Nevada’s culture that I don’t have 
room to cover here. One of the “tours” offered during the 
SRM meeting is Basque dining at one of Reno’s oldest and 
authentic Basque restaurants. Or you can always visit the 
Nevada Railroad Museum or the new Native American Mu-
seum when you’re in Carson City.

You’ll fi nd a lot more about Nevada’s culture on the State 
of Nevada’s offi cial Web site under the Department of Cul-
tural Affairs (http://dmla.clan.lib.nv.us/).

We hope you’ll take some extra time when you’re at the 
conference to explore Nevada or come back later and stay 
longer. You’re sure to enjoy all that Nevada has to offer.

Author is Public Affairs Specialist, Natural Resources Conserva-
tion Service, Reno, NV 89502, liz.warner@nv.usda.gov.

The Past Is Linked to the Present 
in Nevada
By Liz Warner
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In May and June 2006, a survey (see sidebar table) was 
sent to the Society for Range Management readers of 
Rangelands to gain an assessment of how Rangelands 
was being perceived. The survey was conducted by the 

Rangelands publishing service, Alliance Communications 
Group, Allen Press Inc. Over 3,000 surveys were sent via 
e-mail and 500 copies via Member Resource News. A total of 
847 responses were returned through the online version of the 
survey and 24 paper copies for an overall 26% response rate.

Demography by Profession
The demography by profession or work setting as reported 
by the respondents was compared to the SRM membership 
by profession reported in the article by Sam Albrecht in the 
June 2003 issue of Rangelands. 
 Survey Membership 
 Respondents (2002)
 (%) (%)
Federal agency 36 33
State/provincial/tribal 7 6
Rancher 5 11
Retired 6 16
University researcher/professor 21 16
University student 6 5
Consultant/private 14 9
Other 5 4

This comparison shows the respondents were a reasonably 
good cross section of the SRM membership with only the 

rancher and retired members a possible lower representation 
in the survey.

Question 1. Types of Articles Being Read
  (% of 871 respondents)
 Feature 98
 Technology 94
 Viewpoints 90
 Listening to the Land 79
 Browsing the Literature 76
 Ask the Expert 72
 Section News 71
 Letters to the Editor 70
 Book Reviews 67
 REM Highlights 61
 Charter Members 56
 Frasier’s Philosophy 54
 Youth Forum 52
 Poetry 39
 Recipes 37

Question 2
Each respondent could list up to 3 issues of concern or inter-
est that they would like to have covered in Rangelands. Over 
1,800 separate items were listed on the returns. The most fre-
quently mentioned issue was grazing (11%) followed by ecol-
ogy (7%) and success stories/case studies (7%). These were 
followed by drought/water/climate (6%), invasive/noxious 
weeds (5%), livestock (4%) and wildlife (4%). Other topics 

Readers of Rangelands Survey 
Results
By Gary Frasier

This article has been peer reviewed.
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that were frequently mentioned were fi re/burning, monitor-
ing, and restoration.

Question 3. Types of Articles Most 
Interested In

  (% of 871 respondents)
 How-to 92
 Research 78
 Opinions/Editorial/Essays 58
 Government/Association 57

 Lifestyle 57
 Multicultural 48
 SRM News 44
 Profi les 29

Question 4. Scope of Rangelands
  (% of 871 respondents)
  Fine the way it is 85
 Should be narrower 15
 Should be broader  8

1. The following columns appear regularly in Rangelands. 
Please check “I read the column” or “I never read the 
column.”

 Ask the Expert 
 Book Reviews
 Browsing the Literature
 Charter Member Insights
 Feature Articles
 Frasier’s Philosophy
 Highlights of REM
 Letters to the Editor
 Listening to the Land
 Poetry
 Recipe Corner
 Section News
 Viewpoints
 Youth Forum
 Technology/Methods

2. Please list the top 3 issues of concern or interest you 
would like to have covered in Rangelands.

3. What types of articles would you be most interested in 
(check all that apply)?

 Profi les (e.g., SRM members, personalities, 
 youth forum)

 SRM News (meeting reports, etc.)
 How-to (e.g., control burns, manage invasive plants, 

 manage a ranch/fi nances)
 Lifestyle (e.g., personal stories, history, 

 ranch/rangeland culture)
 Multicultural (e.g., international range issues, 

 Native American lands)
 Government/Association (e.g., BLM lands, legislation,

  lobbying)
 Research (scientifi c fi ndings)
 Opinions/Editorial/Essays

4. The scope of Rangelands is to provide a forum for pre-
senting and discussing facts, ideas, and philosophies 
pertaining to the study, management, and use of range-
lands. Rangelands is nontechnical and provides readers 
with scientifi cally correct information in a user-friendly 
format. Please let us know if you think the scope should 
change.

 I think the scope is fi ne.
 I think the scope should be BROADER by adding 
 the following:
 I think the scope should be NARROWER by 
 eliminating the following:

5. Please rank Rangelands in the following areas (1 for 
excellent, 4 for unsatisfactory):

 Article relevance
 Article timeliness
 Article science
 Layout and design
 Online functionality

6. Rangelands currently comes out 6 times a year. Do you 
think the frequency of the journal should change? 
Yes ___ No___. If you think the number of issues should 
change, how often should Rangelands come out (e.g., 
2 times a year, 4 times a year): ___.

7. If placing the journal online would reduce costs, would 
you be willing to (check all that apply)

 ____subscribe to an electronic version that is only 
 online
 ____subscribe to a print version and have access to 
 the online
 ____I would not use an electronic version and would 
 be willing to pay the extra to receive a print version

8. Please check the geographic area that best describes 
your location:

 U.S. Northwest U.S. Southwest U.S. Midwest
 U.S. South U.S. Northeast Canada East
 Canada West Latin America Europe
 Asia-Pacifi c

9. How would you characterize the type of setting in which 
you work?

 University researcher/professor
 University student
 Nonprofi t conservation organization
 For-profi t company or fi rm
 Federal agency
 State/provincial/tribal agency
 Other

The following questions appeared on the survey.
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Question 5. Rank of Areas of Rangelands 

(Scale—1, excellent; 2, good; 3, fair; 4, poor) Rankings (com-
bining excellent and good).

(% of 871 respondents who answered 
“excellent” or “good”)

  Layout and design 90
 Article relevance 89
 Article timeliness 87
 Article science 82
 Online functionality 78

Question 6. Publication Frequency 
of Rangelands
Almost 90% of the responders would not change the fre-
quency of publication.

Question 7. Publication method 
of Rangelands
According to the responses, 58% of the members prefer ac-
cess to the journal in both print and online. One-third use the 
journal online only, and 20% prefer to continue receiving the 
printed version only.
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In the early and mid-1880s, 2 families set out from the 
north-central and midwestern portions of the United 
States to start a new life. One family came from upper 
Michigan and the other from Ohio via Missouri. They 

ended up about 15 miles apart in southwestern Nebraska. 
They did not know each other. They probably did not even 
meet each other after moving to Nebraska. 

These 2 families came from areas where there was nor-
mally suffi cient rainfall to grow most crops of corn, grain, 
and hay. Native vegetation was tall or midgrasses. Trees were 
the normal problem: too many. 

The areas they came to in Nebraska had no trees. The 
vegetation on the uplands was a short grass. Some midgrasses 
grew along the streams. Although the soils were nothing like 
the productive loams of the Midwest, they would grow crops 
if there was suffi cient water (precipitation). Annual precipi-
tation was 16 to 20 inches per year.

These families had little or no experience with growing 
conditions under the semiarid conditions. There were no ex-
perts to whom they could turn for advice. They could only 
plan based on their past experience, which was limited. One 
family was a man and wife in their 30s and 40s and 2 teen-
age boys. After a few years of homesteading the father died, 
leaving the running of the farm to his wife and the 2 boys. 
The other family was a man and wife in their early 20s with a 
2-year-old son. The area where these families settled was just 
opening up to homesteads. There were a few neighbors. By 
today’s standard this was primitive living. These settlers were 
young people with no outside support. They were living by 
their hand. They survived or they left.

One family settled along a little stream called Frenchman 
Creek. The family built a small house from mortared river 
stones. The house is still standing to this day 120 years later. The 
farmable land was relatively small in acreage but had good soil. 
Native vegetation along the river was short and midgrasses. 

The other family settled on the upland, “divide,” area be-
tween the Frenchman Creek and the Republican River. This 

area was relatively fl at in most part but there were “breaks” 
where the uplands gave way to the river drainages. Their 
fi rst house was a “dugout” cut into the side of a bank along 
the breaks. In a treeless prairie they made do with what they 
had. A few years later they built a better house. It was a sod 
house above the ground. Times were tough but they survived. 
Within a few years there were enough children in the area 
that schooling was necessary. The children rode horses or 
walked to the schoolhouse. The schoolhouse was built of sod. 
As time went by the living quarters improved. Sawed lumber 
was hauled in by team from the rail station 18 miles away for 
a wooden-framed house.

The native vegetation in the area was dominated by short 
grasses, mainly blue grama and buffalo grass. Soils were rela-
tively deep, but at the breaks, stones from limestone outcrop-
pings made for poor farmland.

Farming in semiarid regions is not the same as farming 
in the higher-rainfall areas of the eastern United States. The 
families did not realize or stop to think that the native veg-
etation of Nebraska was a result of a long-time adaptation to 
the limited precipitation, fi re regime, and grazing patterns 
(primarily buffalo). Coming from areas more conducive to 
farming, they expected that all they had to do was to prepare 
a seed bed and plant the seeds. By keeping the weeds under 
control they would have expected to harvest a crop. 

They plowed the land forming a bare-ground seed bed, 
removing the native grasses, which were protecting the soil 
resource. The yields for the fi rst years are unknown but they 
must have been adequate. They survived and kept farming. 
It was a rough period. There were heavy snows, with wind 

Stonehouse built ca. 1884. Photo of house in 2006.

The Land Gives and the Land Takes
By Gary Frasier

This article has been peer reviewed.
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resulting in deep snowdrifts. The treeless prairie did nothing 
to stop the wind. It blew all the time. James Michener’s book 
Centennial provides a good description of what these early 
settlers went through. 

Old-time photos of areas around the homesteads show 
a lot of weeds. Photos of the farmland are essentially non-
existent. Who would want to show a fi eld? The houses and 
livestock were more important. They were the “real” property. 
The land was there to be used. 

These early settlers did not realize that the winds in the 
area that blow almost daily can suck all the moisture from the 
soil in just a few days and that the next rain may be several 

weeks away. It was not an easy life. It was surviving. If the 
fi elds were left bare during the winter, the spring winds would 
blow all the loose soil to the sides of the fi eld and deposit it in 
piles in the vegetation alongside the plowed area. It is still pos-
sible to see some of these old “dirt” piles over 100 years later. 

This story is not unusual for the area. These families were 
not concerned about the sustainability of the land and natu-
ral resources. They were trying to survive. They were taking 
from the land. The land giveth.

Were these early settlers abusing the land? In today’s con-
text they were. One hundred years ago they were just using 
the land to make a life for themselves and their families. Al-
though these people were mainly farmers the same “overuse” 
of the rangelands was occurring by livestock operators across 
much of the West. Livestock operators, the great cattle bar-
ons, were moving into the open spaces from the more humid 
regions where there was suffi cient precipitation to grow the 
taller grass species. They saw the wide open prairies and did 
not realize that the forage resources were not as great as in 
the eastern or southeastern part of the United States. So what 
happened? By our current standards they severely overgrazed 
the land. To them, they were exploiting a resource that was 
unused, especially after the buffalo had essentially been re-
moved. In the livestock operators’ eyes, the land wasn’t good 
for anything else except grazing. 

Times have changed. Perceptions of good and bad have 
changed. Today one cannot plow up grassland to plant a crop 

Sodhouse (16 ft x 16 ft) built ca. 1889. Behind the two horses are the remains of the dugout (12 ft x 16 ft) built ca. 1886.

Children attending school ca. 1898. Schoolhouse was made of sod.
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without a detailed plan of how they are going to protect the 
soil resource. Ranchers are criticized for “overgrazing.” Farm-
ers are criticized for using water (irrigation) and fuel to grow 
crops on land that was originally grass-covered. To meet 
current conservation guidelines, farmers and ranchers are 
provided cost-share incentives to utilize practices that will 
“sustain” the resources. Ranchers are encouraged to use graz-
ing practices that allow the land some rest during the grazing 
season. Farmers are encouraged to leave residue on the soil 
surface to reduce or limit the potential soil erosion from wind 
and water. This is giving to the land.

Is this working? Are we returning to the land what has 
been taken from it for the past 100 years? Is this good or bad? 
We do not know. Only time will tell. There are indications 
that we cannot just abandon the land. On much of this semi-
arid land the vegetation will not revert back to the state that 
it was in prior to the coming of the settlers. 

There is ample evidence that many of the past activities 
were detrimental to the natural resources. It took decades of 
overuse of the land to reach our current state. We may never 
bring it back to the original state. The fact is that we cannot 
undo the past in a few years. It will take many years of using 
the best techniques known to even partially undo the conse-
quences of what happened when the early settlers were just 
trying to survive in a land they did not understand. 

The land gave to the early settlers. We must now use our best 
efforts to give back to the land for the future.

Author is Editor-in-Chief of Rangelands, gfrasier@aol.com 

Wooden framed house on homestead. Photo taken 1903.

Grass on original homestead in 2006 with 5th generation family member.
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Jeff Mosley Browsing the 
Literature
 This section reviews new publications available about the art and science of rangeland management. 
Personal copies of these publications can be obtained by contacting the respective publishers or senior 
authors (addresses shown in parentheses). Suggestions are welcomed and encouraged for items to 
include in future issues of Browsing the Literature. Contact Jeff Mosley, jmosley@montana.edu.

Animal Ecology
Factors infl uencing the incidence of cowbird parasitism of least Bell’s vireos. B. L. 

Sharp and B. E. Kus. 2006. Journal of Wildlife Management 70:682–690. (Department of 
Biology, San Diego State University, San Diego, CA 92182). Habitat management for im-
proved breeding success of least Bell’s vireo (an endangered bird) should focus on increasing 
the density of understory vegetation. 

Monitoring low density avian populations: an example using mountain plovers. V. J. 
Dreitz, P. M. Lukacs, and F. L. Knopf. 2006. Condor 108:700–706. (Colorado Division of 
Wildlife, 317 W Prospect Road, Fort Collins, CO 80523). In shortgrass prairie of eastern 
Colorado, mountain plovers were equally abundant in prairie dog colonies and dryland wheat 
fi elds, and less abundant in rangeland outside prairie dog colonies.

Nesting ecology and survival of scaled quail in the Southern High Plains of Texas. G. 
D. Pleasant, C. B. Dabbert, and R. B. Mitchell. 2006. Journal of Wildlife Management 70:632–
640. (R. Mitchell, Department of Range, Wildlife and Fisheries Management, Texas Tech 
University, Lubbock, TX 79409). Forb diversity and security cover are important for scaled 
quail survival and reproduction. Drought and overgrazing by livestock increase the amount of 
bare ground and reduce security cover. 

Species richness–productivity relationship for small mammals along a desert–grass-
land continuum: differential responses of functional groups. A. W. Reed, G. A. Kaufman, 
and D. W. Kaufman. 2006. Journal of Mammalogy 87:777–783. (Museum of Natural History, 
University of Kansas, Lawrence, KS 66045). Increased amounts of plant litter decrease species 
richness of small mammals. 

Grazing Management
Conditioning ewes and lambs to increase consumption of spotted knapweed. T. R. 

Whitney and B. E. Olson. 2006. Applied Animal Behaviour Science 100:193–206. (B. Ol-
son, Department of Animal and Range Sciences, Montana State University, Bozeman, MT 
59717). Conditioning ewes to spotted knapweed did not enhance their subsequent consump-
tion of the weed. Conditioning lambs without their ewes present appears to have the greatest 
potential to increase sheep consumption of spotted knapweed.

Effects of animal browse protection and fertilizer application on the establishment of 
planted Nuttall oak seedlings. T. S. Taylor, E. F. Loewenstein, and A. H. Chappelka. 2006. 
New Forests 32:133–143. (School of Forestry and Wildlife Science, Auburn University, Au-
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burn, AL 36849). Plastic tree shelters were more effective 
than wire shelters in protecting Nuttall oak seedlings from 
browsing and increasing seedling height growth.

Effects of condensed tannins supplementation level 
on weight gain and in vitro and in vivo bloat precursors in 
steers grazing winter wheat. B. R. Min, W. E. Pinchak, R. 
C. Anderson, J. D. Fulford, and R. Puchala. 2006. Journal 
of Animal Science 84:2546–2554. (W. Pinchak, Texas Agri-
cultural Experiment Station, 11708 Highway 70 S, Vernon, 
TX 76385). Supplementation with condensed tannins from 
quebracho reduced the severity of bloat and increased steer 
weight gain on winter wheat pasture. 

Effects of habitat management for ducks on target and 
nontarget species. N. Koper and F. K. A. Schmiegelow. 2006. 
Journal of Wildlife Management 70:823–834. (Department of 
Renewable Resources, University of Alberta, Edmonton, AB 
T6G 2H1, Canada). In dry mixed-grass prairie, cattle graz-
ing can be used by wildlife managers to create heterogeneous 
habitat that benefi ts many species.

Effects of pre- and postpartum nutrition on reproduc-
tion in spring calving cows and calf feedlot performance. L. 
A. Stalker, D. C. Adams, T. J. Klopfenstein, D. M. Feuz, and 
R. N. Funston. 2006. Journal of Animal Science 84:2582–2589. 
(T. Klopfenstein, Department of Animal Science, University 
of Nebraska, Lincoln, NE 68583). Allowing cows to graze 
subirrigated meadow for 30 days after calving was more prof-
itable than drylot-feeding cows grass hay during the same 
time period, regardless of whether calves were marketed at 
weaning or after fi nishing in a feedlot. Feeding supplemen-
tal protein before calving increased weaning weights and the 
percentage of live calves at weaning, without increasing calf 
birth weight.

Infl uence of stock density and rate and temporal pat-
terns of forage allocation on the diet mixing behavior of 
sheep grazing sagebrush steppe. R. A. Shaw, J. J. Villalba, 
and F. D. Provenza. 2006. Applied Animal Behaviour Science 
100:207–218. (Department of Forest, Range and Wildlife 
Sciences, Utah State University, Logan, UT 84322). In late 
spring–early summer, sheep grazed at high stock densities 
ate more sagebrush than sheep grazed at low stock den-
sity. 

Hydrology/Riparian
Islands of hydrologically enhanced biotic productiv-

ity in natural and managed arid ecosystems. A. Rango, S. 
L. Tartowski, A. Laliberte, J. Wainwright, and A. Parsons. 
2006. Journal of Arid Environments 65:235–252. (USDA-
ARS, Jornada Experimental Range, PO Box 30003, Las 
Cruces, NM 88003). Installation of water-ponding dikes or 
other structures can be used to mimic nature and divert water 
to areas targeted for rangeland rehabilitation.

Spatial and annual variability in concentrations and 
sources of Escherichia coli in multiple watersheds. C. L. 
Meays, K. Broersma, R. Nordin, A. Mazumder, and M. 
Samadpour. 2006. Environmental Science and Technology 
40:5289–5296. (Department of Biology, University of Vic-
toria, PO Box 3020 Station CSC, Victoria, BC V8N 3N5, 
Canada). In multiple-use watersheds of south-central Brit-
ish Columbia, wildlife contributed 79% of E. coli in streams 
whereas cattle contributed 12%. 

Plant Ecology
An integrated framework for science-based arid land 

management. J. E. Herrick, B. T. Bestelmeyer, S. Archer, A. 
J. Tugel, and J. R. Brown. 2006. Journal of Arid Environments 
65:319–335. (USDA-ARS, Jornada Experimental Range, 
PO Box 30003, Las Cruces, NM 88003). Suggests using 
ecological site descriptions as the framework for organizing 
research results and expert knowledge to help resource man-
agers base land management decisions on the best available 
information.

Disentangling complex landscapes: new insights into 
arid and semiarid system dynamics. D. P. C. Peters, B. T. 
Bestelmeyer, J. E. Herrick, E. L. Fredrickson, H. C. Monger, 
and K. M. Havstad. 2006. BioScience 56:491–501. (USDA-
ARS, Jornada Experimental Range, PO Box 30003, Las 
Cruces, NM 88003). Presents a framework to help scientists 
and resource managers identify the key factors that are infl u-
encing an arid or semiarid site.

Environmental management glossary. 2006. Soil and 
Water Conservation Society. ($25 plus shipping and han-
dling; http://store.swcs.org; 945 SW Ankeny Road, Ankeny, 
IA 50023). In easy-to-understand language, this 282-page 
softcover book provides defi nitions of more than 4,000 
terms.

Mesquite recruitment in the Chihuahuan Desert: his-
toric and prehistoric patterns with long-term impacts. E. 
L. Fredrickson, R. E. Estell, A. Laliberte, and D. M. An-
derson. 2006. Journal of Arid Environments 65:285–295. 
(USDA-ARS, Jornada Experimental Range, PO Box 30003, 
Las Cruces, NM 88003). Pre-European peoples used honey 
mesquite for fuel, medicine, food, building material, cosmet-
ics, and religious ritual, thereby exerting infl uence over mes-
quite distribution and abundance. Authors suggest that when 
these uses ended, mesquite expansion may have ultimately 
occurred in the absence of livestock grazing.

Shoot herbivory on the invasive plant, Centaurea macu-
losa, does not reduce its competitive effects on conspecifi cs 
and natives. B. A. Newingham and R. M. Callaway. 2006. 
Oikos 114:397–406. (Department of Biological Sciences, 
University of Nevada, Las Vegas, NV 89154). Authors con-
clude that very high levels of consistent defoliation may be 
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required to reduce the competitive ability of spotted knap-
weed.

Structure and function of a Chihuahuan Desert ecosys-
tem: the Jornada Basin Long-Term Ecological Research 
Site. K. M. Havstad, L. F. Huenneke, and W. H. Schlesinger, 
editors. 2006. (Oxford University Press, 198 Madison Ave, 
New York, NY 10016). This 465-page book summarizes the 
knowledge gained from more than 90 years of research in 
southern New Mexico.

The biology of invasive alien plants in Canada. 4. Hera-
cleum mantegazzianum Sommier & Levier. N. A. Page, R. 
E. Wall, S. J. Darbyshire, and G. A. Mulligan. 2006. Cana-
dian Journal of Plant Science 86:569–589. (Raincoast Applied 
Ecology, 102-1661 W 2nd Ave, Vancouver, BC V6J 1H3, 
Canada). Provides state-of-the-art knowledge about giant 
hogweed, an invasive, introduced plant in southern Canada 
and portions of the United States that is closely related to a 
native species, cow parsnip (Heracleum maximum).

Rehabilitation/Restoration
A review of research progress on cicer milkvetch (Astrag-

alus cicer L.). S. N. Acharya, J. P. Kastelic, K. A. Beauchemin, 
and D. F. Messenger. 2006. Canadian Journal of Plant Science 
86:49–62. (Lethbridge Agricultural Research Centre, PO Box 
3000, Lethbridge, AB T1J 4B1, Canada). Successful seeding 
of cicer milkvetch, a nonbloating legume, requires seed scari-
fi cation, inoculation with rhizobia, and shallow seeding into a 
fi rm seedbed in late spring without a companion crop.

Green-tailed towhee response to prescribed fi re in 
montane shrubland. G. Jehle, J. A. Savidge, and N. B. Kot-
liar. 2006. Condor 108:634–646. (Department of Fishery 
and Wildlife Biology, Colorado State University, Fort Col-
lins, CO 80523). Results suggest that green-tailed towhees 
benefi t most when their nesting habitat contains shrub cover, 
preferably common juniper, which is not too dense.

Strategies for savanna restoration in the southern Great 
Plains: effects of fi re and herbicides. R. J. Ansley and M. J. 

Castellano. 2006. Restoration Ecology 14:420–428. (Texas Ag-
ricultural Experiment Station, 11708 Highway 70 S, Vernon, 
TX 76385). Aerial spraying of clopyralid was more effective 
than a high-intensity winter fi re or application of clopyralid + 
triclopyr when restoring a honey mesquite savanna.

Threshold concepts and their use in rangeland manage-
ment and restoration: the good, the bad, and the insidious. 
B. T. Bestelmeyer. 2006. Restoration Ecology 14:325–329. 
(USDA-ARS, Jornada Experimental Range, PO Box 30003, 
Las Cruces, NM 88003). Cautions that uncritical evaluation 
of state-and-transition thresholds may cause land managers 
to erroneously conclude that thresholds have been reached, 
thereby causing managers to forego restoration efforts in ar-
eas that would otherwise benefi t from restoration. 

Soils
Increased N availability in grassland soils modifi es their 

microbial communities and decreases the abundance of ar-
buscular mycorrhizal fungi. K. Bradley, R. A. Drijber, and 
J. Knops. 2006. Soil Biology and Biochemistry 38:1583–1595. 
(R. Drijber, School of Forestry and Environmental Studies, 
Michigan Tech University, Houghton, MI 49931). In little 
bluestem grassland in Minnesota, mycorrhizal fungi were de-
creased by long-term nitrogen fertilization.

Response of soil microbial biomass and enzyme activi-
ties to the transient elevation of carbon dioxide in a semi-
arid grassland. E. Kandeler, A. R. Mosier, J. A. Morgan, 
D. G. Milchunas, J. Y. King, S. Rudolph, and D. Tscherko. 
2006. Soil Biology and Biochemistry 38:2448–2460. (E. Mosi-
er, Department of Agricultural and Biological Engineering, 
University of Florida, Gainesville, FL 32611). In shortgrass 
prairie of northern Colorado, 5 years of elevated carbon di-
oxide in the atmosphere did not change microbial biomass 
in the soil.

Jeff Mosley is Professor of Range Science and Extension Range 
Management Specialist, Department of Animal and Range Sci-
ences, Montana State University, Bozeman, MT 59717.
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Vegetation Characteristics Across Part of the 
Wyoming Big Sagebrush Alliance

Kirk W. Davies, Jonathan D. Bates, and Richard F. Miller

The Wyoming big sagebrush alliance is the most extensive 
of the big sagebrush subspecies and provides critical habitat 
for many wildlife species and serves as a forage base for live-
stock production. This study describes cover potentials and 
defi nes distinct plant associations for relatively undisturbed 
Wyoming big sagebrush communities across part of its 
northwestern range. Vegetation cover and composition were 
highly variable among communities. However, variation in 
vegetation characteristics was reduced by forming plant asso-
ciations based on dominant bunchgrass species. Comparing 
our results to the vegetation requirements proposed for sage-
grouse suggest that the requirements exceed the ecological 
potential of many of the sites sampled.

Strategic and Tactical Prediction of Forage 
Production in Northern Mixed-Grass Prairie

Allan A. Andales, Justin D. Derner, Lajpat R. Ahuja, and 
Richard H. Hart

Stocking rates of livestock must be chosen based on the 
availability of forage. This study assessed the applicability of 
the GPFARM forage growth model for both long-term and 
within-season prediction of forage production in northern 
mixed-grass prairie in southeast Wyoming. The forage mod-
el explained 66% of the variability in peak standing crop from 
1983 to 2001 whereas within-season forecasts (2 to 5 months 
lead time to peak biomass) explained 77% to 94% of biomass 
variability in 1983. The model can provide site-specifi c stra-
tegic and tactical predictions of forage production that can 
help ranchers decide on an appropriate stocking rate.

Long-Term Dynamics of Production, Respi-
ration, and Net CO2 Exchange in Two Sage-
brush-Steppe Ecosystems

Tagir G. Gilmanov, Tony J. Svejcar, Douglas A. Johnson, 
Raymond F. Angell, Nicanor Z. Saliendra, and Bruce K. 
Wylie

Sagebrush-steppe rangelands occupy vast areas in the US In-
termountain West, but their signifi cance for carbon budget 
and response to climate change had not previously been as-
sessed quantitatively. We conducted long-term measurements 
of CO2 exchange in two sagebrush-steppe ecosystems in Ida-
ho and Oregon and statistically analyzed the data, including 
partitioning CO2 fl ux into gross productivity and ecosystem 
respiration components. We established relationships of gross 
productivity and respiration to major environmental factors 
(radiation, temperature, precipitation), providing tools for 
quantitative analysis and prediction of the effects of climate 
change and management on productivity and carbon budget 
of this important category of rangeland resources. 

Long-Term Water Balance in a Semiarid 
Shrubland
Bradford P. Wilcox, Steven L. Dowhower, W. Richard 
Teague, and Thomas L. Thurow

The density and coverage of mesquite shrublands in Texas and 
the Southwest have been increasing in the last 50–100 years. 
We know relatively little about the hydrology of these land-
scapes, especially in terms of how much runoff is generated 
at watershed scales. We monitored runoff and soil moisture 
from 9 small watersheds for more than a decade and found 
that runoff was a very small component of the water budget 
and only occurred during extraordinary storms. Most of the 
water was stored in the soil and evapotranspired. We believe 
there is little potential for increasing either surface runoff or 
groundwater recharge by removing mesquite shrubs. 

Grazing Management Effects on Sediment 
and Phosphorus in Surface Runoff
Mathew M. Haan, James R. Russell, Wendy J. Powers, 
John L. Kovar, and Jamie L. Benning

Poor pasture management can increase sediment and phos-
phorus loading of surface water resources. Effects of pasture 
management on sediment and phosphorus losses in cool-
season grass pastures were evaluated. Management practices 
included no grazing, spring hay harvest with fall stockpiled 
grazing, and summer grazing by continuous stocking or rota-

Rangeland Ecology & Management, November 2006
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tional stocking to 2 or 4 inches of residual forage. Phospho-
rus loss was greatest from pastures managed by continuous 
stocking and did not differ between the ungrazed, hay/stock-
pile, and rotational stocking to 4 inches of residual forage 
treatments. Negative impacts of grazing on surface water 
quality can be minimized by improved pasture management.

Soil Erosion Thresholds and Alternative 
States in Northeastern Patagonian Range-
lands
Marcelo P. Chartier and César M. Rostagno

Long-term accelerated erosion may cause one stable com-
munity to cross a threshold to an alternative stable commu-
nity. In 3 spatially related plant communities of northeastern 
Patagonia, we used rainfall simulation to determine interrill 
erosion. Sediment production and concentration were higher 
in the degraded shrub steppe than in the grass steppe. In the 
degraded grass steppe, the transitional state, a threshold in 
erosion was apparent as plant and litter cover decreased be-
low 90%. The importance of the erosion threshold concept 
when combined with a state-and-transition model is to de-
pict the vegetation and soil changes on rangelands to antici-
pate persistent transitions in the future.

Soil Nitrogen Availability in Tallgrass Prairie 
Under the Fire–Grazing Interaction
R. H. Anderson, Samuel D. Fuhlendorf, and 
David M. Engle

Fire and grazing are interactive disturbance processes that are 
important to the structure and function of grassland ecosys-
tems. We compared patches within a shifting mosaic landscape 
where each patch varied in time since focal disturbance (fi re and 
intense grazing disturbance). Patterns of N availability were 
more similar to studies of grazing lawns where N availability is 
enhanced by focal grazing than to studies of fi re without graz-
ing. Fire–grazing interaction may provide a management al-
ternative that enables sustainable livestock production through 
increased carrying capacity in focally disturbed patches, con-
comitant with biological diversity in tallgrass prairie.

Property Rights Orientations and Rangeland 
Management Objectives: Texas, Utah, and 
Colorado
Urs P. Kreuter, Malini V. Nair, Douglas Jackson-Smith, 
J. Richard Conner, and Janis E. Johnston

Management decisions affecting ecosystem services are like-
ly mediated by landowners’ views regarding their property 
rights. We conducted a mail survey to examine the extent to 
which rangeland owners in Texas, Utah, and Colorado would 
adopt management objectives that enhance ecosystem ser-
vices. We found that willingness to adopt such objectives was 
positively correlated with respondents’ social responsibility 

perspectives, and that Texas respondents were less willing to 
adopt them without compensation. This suggests that agen-
cies promoting sustainable land management should foster 
social responsibility among landowners and that programs 
with this objective should account for differences in land-
owner dependence on private and public land. 

Grasshopper Abundance in an Arizona 
Rangeland Undergoing Exurban Development
Carl E. Bock, Zach F. Jones, and Jane H. Bock

Exurban developments are replacing ranches in the West, but 
ecological impacts have been little studied. Grasshoppers are 
abundant herbivores that can have major ecological and eco-
nomic signifi cance. We compared grasshopper abundances in 
Arizona grasslands that were grazed by livestock, in exurban 
developments, or both, or neither. Densities were much high-
er on exurban properties where landowners kept livestock on 
small pastures than they were on nearby cattle ranches or on 
ungrazed areas. Results suggest that spatially heterogeneous 
and weedy vegetation associated with exurban pastures is more 
likely to support high densities of grasshoppers than is the rel-
atively uniform vegetation associated with large ranches. 

Using Leaf Traits to Rank Native Grasses 
According to Their Nutritive Value
Raouda Al Haj Khaled, Michel Duru, 
Virginie Decruyenaere, Claire Jouany, and Pablo Cruz

Little research has been done on the nutritive value of 
(semi)natural grasslands used for hay or grazing by domes-
tic herbivores in spite of their recognized ecological interest. 
We proposed a new method based on the concept of plant 
functional traits to rank grass species according to digestible 
organic matter and chemical composition of the leaf. Leaf 
dry-matter content (LDMC), a leaf trait characterizing the 
ability of plant to capture and use resources, was better cor-
related with plant composition than previously established 
empirical indices. Measuring LDMC of grasses appears to 
be a promising tool to rank grassland communities according 
to their nutritive value.

Grazing and Grazing Exclusion Effects on 
New Mexico Shortgrass Prairie
Jerry L. Holechek, Dee Galt, and Godfrey Khumalo

Information is needed on the effects of controlled livestock 
grazing and grazing exclusion on rangeland vegetation to 
better design grazing strategies for rangeland improvement. 
During the 6-year period from 1999 through 2004, there 
were no differences in vegetation basal cover, vegetation com-
position, or current year growth of perennial grasses between 
the conservative winter grazing or grazing exclusion areas of 
shortgrass prairie in northwestern New Mexico. Fluctuations 
did occur among years in response to precipitation. Our study 
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indicates that long-term rest has no benefi ts to vegetation on 
blue grama (Bouteloua gracilis) rangelands.

Improving Germination in Windmillgrass 
Ecotypes
F. Herrera-C., W. R. Ocumpaugh, J.A. Ortega-S., 
J. Lloyd-Reilley, G. A. Rasmussen, and S. Maher

Hooded windmillgrass and shortspike windmillgrass seeds 
are often dormant, resulting in poor germination. Several 
seed treatments were evaluated, including whole seed, naked 
caryopsis, scarifi ed naked caryopsis (30 seconds), scarifi ed 
naked caryopsis (50 seconds), and scarifi ed naked caryopsis 
(60 seconds). The greatest total germination (P < 0.05) was 
obtained with naked caryopsis for all studied ecotypes; the 
scarifi cation treatments did not have a positive effect on this 
parameter. As scarifi cation time increased the total germi-
nation decreased. These results allow seed analysts to know 
what specifi c dormancy is present in hooded and shortspike 
windmillgrasses and what method must be used to break it.

Effect of Types of Biosolids and Cattle 
Manure on Desert Grass Growth
Ricardo Mata-González, Ronald E. Sosebee, and 
Changgui Wan

There is limited information comparing the benefi ts of bio-
solids and manure to semiarid rangeland plant growth. We 
compared the effect of applying anaerobically produced bio-
solids, lime-stabilized biosolids, and cattle manure on the 
production of blue grama (Bouteloua gracilis) and black grama 
(Bouteloua eriopoda) grown in pots with moderate soil water 
content. All amendments produced similar increases in plant 
growth, despite their differences in plant nutrient concentra-
tions, as a result of limitations in soil water. This information 
is important to associate the effect of biosolids application 
to that of the more conventional and socially accepted cattle 
manure application.

Infl uence of Plant Material Handling Proto-
cols on Terpenoid Profi les of One-Seed Juni-
per Saplings 
Santiago A. Utsumi, Andrés F. Cibils, Rick E. Estell, and 
Yuan-Feng Wang

Use of plant material with unaltered terpenoid profi les is of 
critical importance in controlled herbivory studies that in-
volve junipers. Gas chromatography–mass spectrometry was 
used to compare the terpenoid profi le of one-seed juniper 
leaves that were either refrigerated (8°C) or frozen (−80°C) 
for 3 weeks. Storage temperature was not associated with 
detectable differences in total terpenoid content; however, 
total terpenoid content and concentration of a few major 
compounds tended to decrease slightly under refrigeration. 
Refrigeration below 8°C for less than 3 weeks could prevent 
terpenoid profi le alterations and facilitate herbivory studies 
involving one-seed juniper. 

Low-Cost Radiation Shielding for Use in Map-
ping the Thermal Environments of Rangeland 
Animals
Patrick E. Clark, Douglas E. Johnson, Norman Harris, 
and David R. Thomas

Mapping air temperature variations throughout a landscape 
may be helpful in predicting animal distribution patterns 
but intensive temperature sampling using commercial ra-
diation shields is typically cost prohibitive. Two styles of 
shop-built radiation shields were constructed and tested as 
a low-cost and effective alternative to commercial shield-
ing for air temperature mapping applications. Construction 
and deployment of either shielding style reduced the cost, 
time, and labor required to collect accurately and intensively 
sample air temperature throughout extensive and complex 
landscapes. This technology will aid researchers in gaining 
a better understanding of the role of local climate on range 
animal behavior.



B
O

O
K

 R
E

V
IE

W

37December 2006

A Handbook for Stream Enhancement and Stewardship. 2nd ed. By The Izaak Walton League of 
America. 2006. A joint publication of McDonald and Woodward Publishing Company, Blacksburg, VA, and 
the Izaak Walton League of America, Gaithersburg, MD. 178 p. US$34.95. paper ISBN 0-939923-28. 

This second edition of A Handbook for Stream Enhancement and Stewardship was written by Leah Miller, 
Gwyn Rowland, and Casey Williams, and Suzanne Zanelli assisted with various parts. Advice on portions 
of the text was provided by at least 17 reviewers. The handbook is a thorough resource guide to help “citi-
zens, communities, organizations, companies, and governments understand, recognize, and take an active 
role in planning for environmentally sound cost-effective stream enhancement.” 

Although not meant to be a technical manual, technical information is incorporated in the text to pro-
vide a foundation of knowledge used to investigate stream problems. The handbook provides ideas and 
information the reader can use in any and all aspects of stream management. 

The fi rst chapter gives an overview of stream systems, setting the groundwork for the rest of the text. 
The fi rst step in planning a stream enhancement project begins with a watershed assessment. Establishing 
a technical team, site inventory, and extensive research are all a part of the initial assessment. One of the 
best-written chapters is the one about understanding stream bank enhancement on range and pasturelands. 
A brief history of range management is given. 

The authors stress the concept, “Healthy streams are critical to providing communities with the eco-
nomic, ecological, and social benefi ts that come from clean water.” This can only be accomplished by work-
ing together. 

A Handbook for Stream Enhancement and Stewardship is just what the title says—it is a handbook. There is 
a complete glossary of terms, a section on how to read a topographic map, a list of steps involved in organiz-
ing technical teams, a guide to establishing a mission and goals. 

Each chapter will “provide citizens with a crash course in the science behind stream systems, the tech-
niques used to assess a watershed and inventory, the health of a stream and the basic principles and planning 
of stream enhancement.”

This is a copublication of McDonald and Woodward Publishing Company and the Isaak Walton League 
of America. As a reviewer I felt the text had too many authors. Some were precise and clear, some were just 
too wordy and rambled. Figures, graphs, and tables are well designed, and the overall composition of the 
handbook is excellent.

Jan Wiedemann, College Station, TX, Texas Section Society for Range Management. u 
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