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The New Ranch Handbook: A Guide to Re-
storing Western Rangelands promises much 
in title and delivers more in substance. The 
book addresses the multitude of contempo-
rary issues facing rangeland management 
as a profession and ranching as a livelihood. 
The vision is not just for livestock produc-
tion but blends envi ronmental concerns 
with social and cultural values as well. In this 
regard, Dr. Syre is not encumbered by the 
traditional dogma of range managers and yet 
is able to select the best of that profession’s 
literature and precepts. These include new 
principles in defoliation effects, an increased 
understanding of fire, and continued theo-
retical examination of succession, stability, 
and range conditions. Less documented 
and highly controversial subjects that af-
fect ranching are not overlooked. Included 
are such concerns as biodiversity, biological 
crusts, and endangered species. These are 
brought together in the context of ranching 
applications as they never have been before.

Underlying themes include sustainability and 
the application of science to management. 
Range livestock grazing is presented as an 
ecological process, to be judged by manage-
ment objectives and monitoring. While short 
duration grazing is clearly discussed, flexible 
grazing schedules that meet the require-
ments of each location and manager are 
emphasized.

The book may serve both as a textbook and 
as a reference manual. As a textbook, it may 
be broadly applied to both biological and so-

Foreword

cial sciences. It will also serve as a reference 
manual for extension, research, and land 
man agement agency personnel. As such it 
blends concepts and principles with their 
application. For example, the “Ranch Profile” 
sections are a meticulous portrait of the infi-
nite difficulties, skills, and solutions required 
to apply science to ranch management.

New insights are revealed that may require 
grazing managers and scientists to modify 
present concepts and practices. It is certain 
that grazing management policies must re 
main dynamic and flexible in order to accom 
modate new principles and applications as 
they become more fully documented. Here 
you will find a synthesis of the concepts, 
research data, and application experience 
neces sary to justify the lofty title.

by George B. Ruyle
Professor, School of Natural Resources and the Environment,  
The University of Arizona
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The Quivira Coalition has coined the term 
“the New Ranch” to refer to these places. 
Founded in 1997 by two conservationists 
and a rancher, Quivira is a non-profit orga- 
nization dedicated to resolving the so-called 
“rangeland conflict” through common sense 
and grassroots collaboration. Central to this 
goal is spreading the word that ecologically 
healthy rangeland and economically robust 
ranches can be compatible. Indeed, the two 
go hand in hand, because productive land 
is fundamental to profitable ranching. The 

Preface

natural processes that sustain wildlife habi-
tat, biological diversity, and functioning wa-
ter- sheds are the same processes that make 
land productive for grazing livestock. The 
key issue is not whether grazing occurs, but 
how it is managed. Coalition members have 
seen this demonstrated on New Ranches in 
Arizona, New Mexico, and Colorado, and no 
doubt there are others elsewhere. The goals 
of The New Ranch Handbook are:

1.	� To describe management practices that 
have succeeded in improving both the 
conservation values and the economic 
sustainability of a handful of ranches in 
the arid and semiarid Southwest. The 
Practices described do not add up to any 
single blueprint or recipe for successful 
management. Indeed, one of the lessons 
they teach is that management must be 
flexible and attentive to the particular 
circumstances of each ranches’ land-
scape and conditions.

2.�	� To situate these management practices 
in a framework of scientific research that 
helps to explain their success. Arid and 
semiarid rangelands are complex ecosys- 

During the past thirty years, while the debate over public lands grazing has grown 
increas- ingly shrill, a small number of people have quietly worked to resolve prob-
lems where it counts: on the ground. They have come together at the local level, 
where their knowledge and concern are greatest; to learn from each other and from 
the lands they share. Their work has not been fast or easy, and many questions 
remain to be answered. But they have produced results: ranches where pastures 
are more productive and diverse, where erosion has diminished, where streams 
and springs that were dry now flow. Ranches where wildlife are more abundant. 
Ranches that are more profitable for their owners, even in the highly competitive 
and difficult business of cattle production.
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PREFACE

tems, and they defy some of the central  
ideas of classic ecological theory. Only in 
the past couple of decades have scientists 
begun to develop models that account 
for these unique characteristics. Many 
details are still poorly or incompletely 
understood, but several key ecologi-
cal pro- cesses have been scientifically 
described the flow of energy, the cycling 
of water, and the cycling of nutrients. 
These processes interact to influence the 
develop- ment of communities of plants, 
animals, soils and humans. They are thus 
the basis for understanding the science 
of the New Ranch. 

3.   �To offer a common vocabulary and set of 
concepts for ranchers, scientists, agency 
officials, and environmentalists to use 
in addressing rangeland issues. All these 
groups share a concern for the land, but 
all too often they lack a common lan- 
guage to communicate their views and 
resolve their differences.

 4.   �To increase awareness of the complex- 
ity and difficulty of managing rangelands 
well. No one group—public or private, 
consumptive or non-consumptive—has 
a monopoly on good stewardship. Those 
people who manage land well should 
be recognized and supported no mat-
ter what their backgrounds may be. It is 
hard work and when done well, it ben-
efits us all.

The art of land doctoring is being practiced  
with vigor, but the science of land health is  
yet to be born. 
Aldo Leopold

We have endeavored to achieve these goals 
in plain language, with a minimum of jar-
gon and abstraction. Where the ideas are 
complex, they are illustrated with concrete 
examples. The ideas presented are relevant to 
rangelands anywhere, but particularly in arid 
and semiarid regions such as the Southwest 
and the Great Basin.

A few words about the subtitle. “Restoring 
Western Rangelands” refers to conserving, 
restoring, and/or enhancing the basic eco- 
logical processes and functions that support 
rangeland health (see p. ): soil stability, wa- 
tershed function, nutrient and energy flows, 
and resistance and resilience to disturbance. 
Healthy rangelands, thus defined, are ben- 
eficial to wildlife, biological diversity, water 
quality and quantity, and livestock alike.

Jim Winder  
Courtney White  
Barbara Johnson  
Nathan F. Sayre
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Cathy McNeil, David Ogilvie, Virgil Trujillo, 
Jim Williams, and Jim Winder. Thanks also to 
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at least—and Jim’s ranch, in tum, reflects 
many years of dialogue between an innova-
tive rancher and a supremely talented scien-
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QuiviraCoalition also provided astute com-
ments and helpful guidance: Dan Dagget, 
Frank Hayes, Dutch Salmon, Kirk Gadzia, 
Mark McCollum, and Jeff, Herrick. George 
Ruyle, Dan Robinett, Bill McDonald, and Jim 
Thorpe graciously read and critiqued earlier 
drafts. My thanks to all.

Thanks also to all who contributed photo-
graphs to this handbook: Roger Bowe, Dan 
Dagget, Kirk Gadzia, Sid Goodloe, Kris 
Havstad, Cathy McNeil, Phil Ogden,  
Courtney White, and Jim Winder. And 
thanks to Carol Roman for the graphic on 
Page 11.

Finally, to Courtney White and Barbara 
Johnson, who raised the funds, coordinated 
the logistics, and served as hosts, photogra-
phers, editors, sounding boards, taskmasters, 
and above all friends: thank you.

Nathan F. Sayre

Acknowledgements

Substantial funding for production of this Handbook was provided by the Thaw Charitable 
Trust and the National Fish and Wildlife Foundation.



page ixa guide to restoring western rangelands

In 1999, two years after Quivira was founded 
by a rancher and two conservationists to 
“share common-sense solutions to the range-
land conflict,” the idea of sustainable live-
stock production in arid environments was 
highly novel—and controversial—for many 
people. The so-called “grazing wars” between 
ranchers and environmentalists was in full 
swing with dueling lawsuits, appeals and 
press conferences dominating the headlines 
almost daily. On a trip to Wisconsin to give 
my first public presentation, I purchased a 
copy of The New York Times in the airport 
only to open it to a full-page ad which called 
for an end to livestock grazing on public 
lands and was signed by more than a dozen 
conservation organizations across the nation. 
This was enough to sink my spirits. The tide, 
it seemed, was running against us.

In less than two years, the national mem-
bership of the Sierra Club would vote on 
an anti-livestock referendum dubbed “Zero 
Cow” by both its critics and its supporters. If 
passed, the club would officially support the 
end of public lands grazing in the West,  
giving the “antis” an important platform. 

It was a turbulent period, and right in the 
middle of it, the “New Ranch” concept made 
its intentional debut. I wrote:

During the past thirty years, while the 
debate over public lands grazing has grown 
increasingly shrill, a small number of people 
have quietly worked to resolve problems 
where it counts: on the ground. They have 
come together at the local level to learn 

from each other and from the lands they 
share. Their work has been neither fast 
nor easy, but they have produced results: 
grasslands that are more productive and di-
verse, where erosion has diminished, where 
streams and springs that were dry now flow, 
where wildlife is more abundant. As a result 
of these changes, they are also ranches that 
are more profitable for their owners.

The New Ranch was a grassroots movement 
that literally started over where it mattered 
most: at the grass and the roots. At its core 
was the idea that the natural processes that 
sustain wildlife habitat, biological diversity 
and functioning watersheds are the same 
processes that make land productive for 
livestock. The key was land health, which the 
National Research Council defined as “the 
degree to which the integrity of the soil and 
ecological processes of rangeland ecosys-
tems are sustained.” In other words, before 
land can sustainably support a value—such 
as livestock grazing, recreation or wildlife 
protection—it must be functioning properly 
at a basic ecological level. 

This all sounded good in theory, but where 
could a rancher or a conservationist or a 
federal land manager go to learn the  
details? Where was a jargon-free, well- 
written, easy-to-digest analysis of land 
health, progressive cattle management, and 
the science behind it all? Where was a  
publication that the average citizen—owners 
of the West’s vast public lands—could read?

Nowhere, we discovered.

Twelve years doesn’t sound a long time, but when the Quivira Coalition originally 
published the New Ranch Handbook, it really was a different era. 

Re-Introduction
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So, we decided to publish just such a book 
ourselves. To our good fortune, we were able 
to enlist the services of an amazing team, 
starting with Nathan Sayre, who had just 
completed his Ph.D. on ranching and range-
land ecology. Supported by Dr. Kris Havstad 
of the USDA’s Agricultural Research Service 
in New Mexico and by Jim Winder, rancher 
and co-founder of Quivira, Nathan did a 
remarkable job of synthesizing an intimidat-
ing array of topics and issues into a concise 
and cogent text: the Handbook in front of 
you! The goal was to create a document that 
nearly anyone with an interest in ranching 
or ecology could read and understand, and 
Nathan accomplished this goal with room to 
spare.

The Handbook debuted to great reviews 
at a mini-conference that we organized in 
Las Cruces, New Mexico, in the spring of 
2001. It quickly joined a rising chorus of 
voices across the West calling for coopera-
tion, problem-solving and innovation in land 
management instead of continued brawling. 
To these voices, the Handbook lent an artic-
ulate, science-based rationale for progressive 
land management. Soon, all of these voices 
would merge into what rancher Bill McDon-
ald coined “the radical center” and the tide 
in the “grazing wars” turned in our favor. In 
fact, not long after the New Ranch Handbook 
hit the streets, the national membership of 
the Sierra Club voted down the “Zero Cow” 
referendum by a 2-to-1 margin!

Today, instead of being the exception, coop-
eration, problem-solving and innovation are 
the norms in the American West. 

So why reissue the Handbook? It did its job 
and ought to be turned out to pasture, like 
so many other era-specific publications, no? 
No. The reason is simple: Its message of land 
health is timeless. Its citations may be out-of-
date, but its core principles of ecology, good 
stewardship and managing for the whole are 
just as important today as they were nearly 
15 years ago. Maybe even more so. Although 
the grazing wars have faded, new challenges 
loom, including the persistent challenge of 
making a living in dry country—country that 
is predicted to become hotter and drier in 
the future. We need healthy land and good 
ranching now more than ever, I believe. 

Good books endure for reasons beyond util-
ity, however. They endure because they’re a 
joy to read to. Thanks to Nathan’s fine writ-
ing and the tall stack of articles provided by 
Kris and Jim, among others, the New Ranch 
Handbook endures as a literary project in 
addition to its educational value. We’re very 
pleased to make it available once more. 
Happy reading!

Courtney White	
2013
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At that time, there was no such thing as 
range science. There were no experts, no 
textbooks in range management, no hand-
books such as this one.

Today, the situation is reversed. Making a 
living in ranching grows ever more difficult. 
Ranchers cannot afford to sit in the shade. If 
they did, they would see their wealth disap-
pear, not increase. Range management has 
developed into an entire academic disci-
pline, with its own journals and textbooks 
and conferences. The amount of technical 
and scientific information about ranching 
is so large that making sense of it all could 
be a full-time job in itself. If early ranchers 
had too little knowledge of the land, today’s 
ranchers might feel that they have too much.

Of course this contrast is somewhat exagger-
ated. Early ranchers faced all kinds of prob-
lems, from extremes of weather to disease 
and isolation. Making money was rarely as 

simple as the boosters proclaimed it to be. 
And the problems facing ranching today are 
not the consequences of too much scientific 
information- on the contrary, the science 
has been motivated by the need to solve the 
problems. But the question remains: what 
has happened between then and now?

During the first sixty-odd years of cattle 
ranching in the Southwest, from the 1870s 
up until the Taylor Grazing Act of 1934, un-
controllable grazing during drought periods 
resulted in drastic damage to rangelands [12, 
43, 98, 124]. This was true throughout the 
West, but it was particularly severe in the 
Southwestern deserts. Large areas of peren-
nial grassland were reduced to bare soil. 
Combined with locally severe timber cutting 

in upland watersheds, accelerated erosion, 
and increasingly effective fire suppression, 
the cattle boom precipitated widespread and 
lasting changes in the region’s vegetation [7].

The degradation of the boom period, in 
turn, prompted the birth of range science. 

In the frontier period, cattle ranching was widely described as an easy way to make 
money in the Southwest. Grass was abundant. Springs and streams were available 
for the taking, if not common. Cattle thrived and reproduced on their own. As 
one booster put it, a rancher could “sit in the shade of his hacienda, enjoy the good 
things of life and see his wealth increase on every hill and valley.”

Introduction

Want to know an easy way to make a small for-
tune? Start with a large one and buy a ranch.
— Joke among ranchers
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Early range researchers believed that the 
land would return to its prior condition once 
cattle numbers were regulated and properly 
distributed. The fewer the cattle, the more 
quickly this would occur. As range science 
grew into an established discipline in the first 
half of the twentieth century, this belief per-
sisted. Research appeared to confirm it, and 
the cardinal principles of proper numbers, 
season of use, and distribution of use became 
the basis for most federal range policies. But 
the seminal research informing this para-
digm was conducted in areas with greater or 
more reliable rainfall than occurs in the arid 
and semiarid Southwest [30, 91]. Southwest-
ern rangelands have improved in the last fifty 
years or so, but they have not completely 
returned to their earlier conditions. Often, 
woody species like mesquite, juniper, and 
creosote have spread, to the detriment of 
grasses. This has been documented even in 
areas excluded from cattle grazing for many 
decades [4, 5, 55, 116].

After World War II, many ranchers and 
researchers resorted to expensive programs 
of brush removal and revegetation to rees-
tablish grasses. These efforts succeeded in 
restoring some of the lost productivity of 
Southwestern rangelands, but they are now 
seen as too expensive to be practiced on a 
large scale [34, 89]. Economic returns per 
animal are too small. Thirty or forty years 
ago, some ranchers could afford to invest in 
chaining, grubbing, and seeding. But today 
these things are harder to justify on the bot-
tom line. Further improvement will have to 
come from “natural” sources- that is, by tap-
ping into the capacity of range ecosystems to 
restore themselves [46].

In one sense, we are back where we began. 
As in the 1870s, a successful ranch depends 

on the natural productivity of the range. 
Healthy economics flow from healthy land. 
The difference is that today’s ranchers have 
scientific information that yesterday’s did 
not. The scientists still disagree on many of 
the details, but they have begun to develop 
explanations and models specific to arid and 
semiarid rangelands. These models, com-
bined with the concrete examples of good 
management presented below, form the basis 
for this handbook.

Before each chapter, there is a brief profile of 
a ranch where ecological health and eco-
nomic success have resulted from manage-
ment practices implemented in the past forty 
years. In certain details, the profiles illus-
trate points developed in the chapters they 
precede. Additional ranches and issues are 
discussed in boxes throughout the text.

Chapter 1 asks how ranching can be under-
stood as a form of sustainable agriculture. 
It examines the tools that have been used to 
evaluate and manage grazing in the past and 
points out their shortcomings. These tools 
fail to apprehend the variability of range-
lands across different scales of space and 
time. Other tools are needed, tools designed 
to match the underlying ecological processes 
of arid and semiarid rangelands.

t

Southwestern 
rangelands have 
improved in the 

last fifty years or 
so, but they have 

not completely 
returned to their 

earlier  
conditions. 

Right: An  
over-rested  

plant 
(Photo: Kirk 

Gadzia)
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Chapter 2 examines grazing as a natural 
process, to which both forage plants and 
grazing animals are adapted. Grazing is a 
disturbance, whose effects on plants depend 
on timing, intensity, and frequency. These 
are things that can be controlled by manage-
ment.

Chapter 3 addresses the effects of grazing 
on larger-scale processes, especially the flow 
of water and nutrients through and across 
pastures and watersheds. These processes are 
fundamental to the ecological functioning 
of rangelands and are equally important to 
wildlife, livestock, biodiversity, and humans.

Chapter 4 examines how the ecological 
processes described in Chapter Three relate 
to spatial and temporal scales. Ecological 
processes are not linear across scales, at 
least not in Southwestern landscapes where 
rainfall is limiting and highly unpredictable. 
Rather, these landscapes are characterized 
by critical thresholds of change. Monitoring 
is necessary to gauge the effects of man-
agement decisions efficiently enough that 
thresholds of degradation are not crossed.

Chapter 5 applies these ideas to manage-
ment. The New Ranch uses planning and 
monitoring to control the the timing, fre-
quency, and intensity of grazing with a view 
towards preserving and enhancing ecological 
functioning on the land. It seeks to harness 
natural processes of recovery and resilience 
to disturbance. It embraces both the sci-
ence and the art of resource management, 
recognizing the limits of our knowledge and 
seeking always to learn from experience and 
from the land.

Finally, Chapter 6 addresses a not-so-
scientific issue: How to “make the leap” to 

the New Ranch. If ranching is to persist for 
another century, change cannot be avoided. 
Better to take the initiative than to have it 
arrive, uninvited, in the form of lawsuits, 
regulations, or suburban ranchettes. 

Effecting change requires careful evaluation 
of the resources available to management- 
money, people, and the land itself- to iden-
tify goals and plan ways of achieving them.

The Conclusion situates New Ranch man-
agement in the larger context of issues facing 
ranchers: the pressures of suburban devel-
opment and land value escalation; federal 
environmental regulation; environmental-
ism; and declining rates of return to livestock 
ranching. Good management is necessary 
to survive in twenty-first century ranching, 
but other tools and resources may also be 
needed.

Finally, numbers in brackets in the text refer 
to entries in the Bibliography. This seemed 
the best way to enable readers who seek fur-
ther information to find it, without clutter-
ing up the text with long lists of names and 
dates. The Bibliography may seem long, but 
it makes no claim to being comprehensive. n

Chaining (Photo: 
Sid Goodloe)
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turn of the century. Fires had been common. 
With this vision of the past in his mind, Sid 
commenced a program of brush removal. He 
chained 1,700 acres of piñon-juniper, leav-
ing a few trees for shade and larger stands 
on rockier soils where grasses would be hard 
to establish. He cut the firewood to sell and 
burned the slash. Then he seeded the ground 
with native grasses. With help from the Soil 
Conservation Service, he built check dams 
in the eroding gullies to capture water and 
sediment.

When Sid bought the ranch in the spring 
of 1956, there was hardly enough feed for 
the sixty cattle that were grazing there. The 
vegetation was largely piñon-juniper, blue 
grama grass, and cholla cactus. At higher 
elevations, dense stands of young ponderosa 
pine trees engulfed a handful of much older, 
widely spaced junipers. The drainages were 
dry gullies. That summer the rains never 
came, so the grama grass didn’t grow. Sid 
spent the following winter burning spines 
off of the cholla so his cattle could eat the 
pulp. He cut his herd to forty animals. When 
ample rains fell the next year, Sid witnessed 
sheet erosion from the forested areas and 
powerful floods rushing through the gullies.

Sid researched early accounts of the area and 
learned that the ranch had once been pre-
dominately grassland at the lower end, and a 
savanna higher up. Trees had been so excep-
tional that seldom could one be found for a 
witness tree at the section corners. Streams 
running out of the mountains had supplied 
enough water for eight homesteads at the 

The Carrizo Valley Ranch Capitan, New Mexico 

	 in the back forty

Sid Goodloe’s Carrizo Valley Ranch occupies 3,400 acres of private land in a drain-
age on the east side of the Carrizo Mountains in south-central New Mexico. Eleva-
tions range from 6,500 to 7,500 feet and precipitation averages around 19 inches, 
half of which is snowfall. The upper two-thirds of the ranch borders U.S.Forest 
Service land. 

Time-controlled grazing and piñon-juniper control 
have been the backbone of my management here 

on Carrizo Valley Ranch…
— Sid Goodloe
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In the higher elevations, Sid is still in the 
process of thinning the ponderosa pines 
and using fire to encourage grasses to grow 
instead of trees. The pines are almost all 
the same age, having sprouted around 1920 
when the Forest Service’s fire suppression 
program became established. Growing in 
dense stands, they shade the forest floor and 
prevent grasses from growing, while com-
petition among the trees limits their own 
growth. Despite their age, few are greater 
than six inches in diameter. In some areas 
that Sid thinned in the 1960’s, by contrast, 
trees have grown to more than fifteen inches 
in diameter in less than forty years. By al-
lowing sunlight to reach the ground, Sid has 
restored grasses and an understory of oak 
brush, both of which respond well to fire and 
provide important feed for cattle, deer, and 
elk.

In the 1960’s, Sid spent two and a half years 
studying savanna grasslands in Kenya. He 
returned in 1969 and began applying the 
lessons he had learned. He implemented 
a short-duration grazing (SDG) method 
(see The Debate Over Short-Term Dura-
tion Grazing), discovered in Rhodesia (now 
Zimbabwe), where he’d met Allan Savory. 
Sid published a paper on the method in the 
November 1969 issue of the Journal of Range 
Management [41]. His ranch was the first 
SDG operation in the United States.

By the mid-1970’s Sid had divided the ranch 
into thirteen pastures, locating his fences ac-
cording to topography and water sources.

Gradually, over 10 or 12 years, Sid built his 
herd up to 100 head. The ranch could sup-
port 120 now, he says, but heavier stocking 
would create more risks during drought 
periods. His cows are “Alpine Black”: three-

fourths black angus and one-fourth brown 
swiss. “Environmentally adapted cattle,” he 
calls them. Their black color absorbs heat 
from the sun during the winter and protects 
them from pink eye and blistered udders, 
which can be a problem when bright sun-
shine reflects off the snow in the spring. Sid 
also keeps a couple of longhorn cows in the 
herd because they are more aggressive in 
fending off predators.

Sid times the breeding and rotation of his 
herd to match the rhythms of forage pro-
duction. High pregnancy rates require that 
the cows be in peak nutritional condition at 
the onset of the breeding season. On Sid’s 
ranch, forage conditions peak in early May, 
when the oak brush begins to leaf out in 
the higher elevation pastures. He turns his 
bulls in and begins the rotation at this time. 
Sid has found that fall fires and early sum-
mer browsing encourage the oak brush to 
produce fresh, green sprouts much favored 
by cattle and deer alike. Older, undisturbed 
plants eventually become tough and less 
palatable. Calving begins in early February, 
and Sid feeds a protein supplement from 
mid-January through the breeding season. 
By mid-summer the calves are old enough to 
use the green forage produced by summer 

Figure 1. Sid 
Goodloe’s fences 
divide his ranch 
into 13 pastures.
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rains. Weaning takes place at the beginning 
of October, just before the first frost reduces 
the nutritional value of the standing grasses. 
His cows then have ample time to improve 
their condition for the winter ahead.

It is probably not possible to determine 
how much fire, brush removal, and short-
duration grazing have each contributed to 
the changes in the Carrizo Valley watershed. 
But the changes themselves are dramatic. 
There was no perennial water in the Car-
rizo drainage in 1956, and hadn’t been for 
decades. By replacing trees with grasses, Sid 
has increased water infiltration, raising the 
water table in the riparian is grazed briefly 
in the winter and rests every summer. This 
allows the vegetation to remain lush with-
out becoming so thick that it might engulf 
the creek entirely. Wild turkey are abundant 
in the higher country, as are deer. Elk have 
increased to the point that Sid is concerned 
about them overgrazing the land. After more 
than forty years of work, Sid continues his ef-
forts to restore the Carrizo Valley watershed 
to something like its pre-1870 conditions. n
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1 Ranching as Sustainable Agriculture
Ranching Can Be Sustainable
To be sustainable, ranching must convert 
a natural, self-reproducing resource into a 
profitable commodity without undermin-
ing the long-term viability of the resource. 
In other words, forage that grows naturally 
must be harvested by livestock in such a way 
that the forage remains vital year after year. 
Furthermore, the money received for the 
livestock must be greater than the money 
spent to produce them. Because the real 
price of beef has dropped over the past 50 
years, while the cost of inputs has increased, 
the importance of range conditions for prof-
itability has grown. During the cattle boom, 
great profits were made from unsustainable 
ranching; with the public domain open to all 
comers, the range resources were basically 
mined. Today it is increasingly the opposite: 
ranching must be sustainable if it is to be 
profitable (see The Goal: Rangeland Health). 

Ranching can be sustainable because range-
land systems can tolerate the disturbance 
caused by grazing [18]. They are resilient to 
grazing, meaning that they can recover from 
it provided that the disturbance is not too 
great. For example, grasses and other forage 
plants are adapted to disturbance, whether 
by grazing animals, insects, or fire. Some 
portion of their biomass can be removed 
without damaging their long-term viability. 
Indeed, disturbance can help some grasses 
and shrubs to maintain vigor, by removing 
old leaves that are less efficient at photosyn-
thesis and thereby allowing more sunlight to 
reach younger, more efficient leaves. We will 
look further at this in the next chapter.

The impacts of grazing are not limited to 
the plants that are eaten, however. There are 
other factors to consider: water, soils, nu-
trients, other plants, wildlife, and a host of 
organisms that inter-relate with all of them. 
Livestock are only one piece of a much larger 
puzzle that must fit together if ranching is to 
be sustainable.

Sooner or later, all plant biomass is trans-
formed by some process of consumption or 
decomposition. It may be eaten by an animal 
or an insect. It may die, fall over, and decay, 
or it may burn in a fire. If undisturbed for a 
long enough time, it may oxidize and even-
tually turn to dust. In most cases, the plant 
eventually ends up on the ground in feces or 
carrion or as litter, where it is consumed by 
decomposers: fungi, bacteria, invertebrates, 
and insects that break it down into soil and 
nutrients available to other, living plants.

Most biomass—as much as ninety per cent 
in some years in desert grasslands—simply 
dies and is directly consumed by decompos-
ers [121]. That means that only ten percent 
passes through a primary consumer—cow, 
deer, elk, bird, whathaveyou- before being 
decomposed [67]. Decomposers drive the 
whole system, by processing nutrients for 

There’s  probably no more ecologically correct way 
to raise a  pound of red meat protein [than grass-
fed beef grazing natural—that is, uncultivated—
rangelands.] 
— Wes Jackson

t

… disturbance 
can help some 
grasses and 
shrubs to  
maintain vigor 
…
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plant growth and by increasing the porosity 
of soils for aeration and water percolation 
[120, 122]. And they are abundant: In both 
Sonoran and Chihuahan desert grasslands, 
the mass of termites underground is more 
than three times the mass of cattle in a typi-
cal pasture [121]. 

Viewed as a whole, sustainable ranching can 
be understood this way: Livestock convert 
plant biomass that exceeds the needs of the 
plants into meat; humans harvest the meat 
for consumption elsewhere. A small amount 
of the total energy produced by the range is 
diverted out of the system. Most of this ener-
gy would otherwise be lost to decomposers. 
As Wes Jackson has put it: “There is prob-
ably no more ecologically correct to raise a 
pound of red meat protein” than grass-fed 
beef grazing natural (that is, uncultivated) 
rangelands [60].

How can sustainable ranching be accom-
plished? The growth of forage results from 
many factors which work together in com-
plex ways. In simple terms, the better they 
are all working together, the better the 
system as a whole can recover from distur-
bances such as grazing. We will examine 

these inter-relationships in subsequent 
chapters. For now, suffice it to say that the 
same ecological processes that sustain pro-
ductive rangeland for livestock grazing also 
support wildlife and biological diversity. On 
Sid Goodloe’s ranch, it is not a coincidence 
that improved conditions for his cattle have 
attracted wildlife, benefited the riparian area, 
and reduce erosion. The New Ranch is as 
much about natural resource management as 
it is about ranch management.

How can grazing be managed for ecological 
processes? Here we examine this question 
and review some of the answers given in the 
past.

Grazing and the Problem of Scale
The challenge of sustainable ranching may 
be examined at a number of different scales. 
At its most basic, it concerns the grazing 
of individual plants, one by one, by indi-
vidual animals. We will consider this scale 
in Chapter Two. On a slightly larger scale, 
herds of livestock graze pastures or allot-
ments that make up a ranch unit. This is 
the scale at which most management deci-
sions are taken, and we address it in Chapter 
Three. On a still larger scale, animals graze 
within watersheds and landscapes containing 
many ranches. We will examine this scale in 
Chapter 4. Each of these scales implies some 
temporal dimension as well: we can see a 
change in a grazed plant very quickly; change 
in a pasture may take a week or more to be 
evident; changes at the watershed scale may 
take years to notice.

One might expect that sustainability at the 
smallest scale would guarantee sustainability 
at the larger scales. That is, as long as each 
plant is grazed in a way that does it no long-
term damage, then the pasture as a whole 
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will be sustainable; if every ranch is sustain-
able, then the watershed will be too. This is 
true in theory, but problematic in practice, 
for two reasons: 

1. 	� No one has yet devised a way to control 
how each animal grazes each plant on 

the range. Management decisions must 
be taken on larger scales.

2. 	� Larger scales are not simply the sum of 
many smaller ones.

The second point is critically important, and 
it requires some elaboration. Simply put, a 

What are the goals of the New Ranch? 
How can we define the desired condition 
of rangelands? Until very recently, there 
was no comprehensive answer to these 
questions. For nearly a century, different 
agencies employed different standards 
and measures. Range scientists used their 
own criteria, while biologists used others.

In 1994, a committee of the National 
Academy of Sciences published Rangeland 
Health:  New Methods to Classify, Inven-
tory, and Manage Rangelands [78]. They 
concluded that rangeland health can and 
should be defined and measured in terms 
of three criteria:

•	 �Degree of soil stability and watershed 
function. Rangelands should not be 
eroding, and they should capture and 
retain water rather than shed it as run-
off.

•	 �Integrity of nutrient cycles of and en-
ergy flows. Rangelands should support 
plants that capture energy from the sun 
and cycle nutrients from the soil.

•	 �Presence of functioning recovery 
mechanisms. Rangelands should be 

resistant to extreme disturbances and 
resilient to change- that is, they should 
be capable of recovering from more 
ordinary disturbances.

These may seem rather simple or incom 
plete, but they are not. They were devised 
to provide a basis for consistent, national 
rangeland assessment, relevant and appli-
cable to all present and future publics. This 
is their value. By understanding rangelands 
in terms of fundamental ecological pro-
cesses, these criteria encompass virtually 
all others we might put forth: wildlife habi-
tat, recreation, food and fiber production, 
scientific research, education, open space, 
etc. As a minimum, the potential of the 
land should be maintained, so that future 
generations will be able to benefit from it, 
no matter what that benefit may be.

Much work is being done to refine the cri-
teria of Rangeland Health and apply them 
in the field. But the committee has done a 
huge service in arriving at a basic frame-
work that all people- ranchers, scientists, 
environmentalists, recreationalists, agency 
personnel can agree on.

supplement 1

The Goal: Rangeland Health
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pasture is more than the sum of its individual 
plants, and a watershed more than the sum 
of its individual pastures. This is because the 
ecological processes that sustain the whole 
system operate on multiple scales simul-
taneously [26]. When one plant is grazed, 
neighboring plants may gain a competitive 
advantage because the pool of resources (wa-
ter, sunlight, nutrients) is larger in scale than 
individual plants. Vegetation changes else-
where in the watershed may alter patterns 
of run-off and erosion, leading to changes 
downstream, because the water cycle unfolds 
on a watershed scale. After a large fire in 
1995 removed the vegetation from the Forest 
Service lands above Sid Goodloe’s ranch, a 
torrential storm filled his tanks with sedi-
ment, even though his own land did not burn 
or erode. We will encounter other examples 
of this later on.

Similar problems arise in going from a short-
er to a longer scale of time. The same grazing 
pressure may produce different results in a 
year of good rainfall than in a drought year. 
Last year’s rainfall, or a drought five years 
ago, may affect this year’s forage crop. Sid 
Goodloe’s work is a response to overgrazing 
and other activities that occurred more than 
half a century ago.

This problem- how to move from one scale 
to another in the management of grazing- 
has eluded our understanding for a long 
time. Scientists have only recently begun to 
propose solutions to it [20].

Conventional Range Management 
Tools and Their Limitations 
A great deal of work in range science has 
gone into designing tools that assess condi-
tions at a particular scale and then extrapo-
late the results to other scales. Take carrying 

capacity, for example. Carrying capacity is 
typically used at the pasture or ranch scale, 
with animal units calculated in months or 
years. Early researchers defined it as the 
amount of grazing an area could support 
in the worst (that is, driest) years, so that 
better years would always allow the range 
to improve [43]. Today, the official carry-
ing capacity of a given area is usually less 
than what could be supported in good years, 
but more than what is sustainable in severe 
drought years.

Carrying capacity is generally calculated by 
assessing a small area, then multiplying the 
result by the total area in question. Every 
rancher and researcher knows that the area 
you choose to assess makes a big difference 
to the final result. Aside from this difficulty is 
another: the result is almost always expanded 
across time, as a guideline stocking rates for 
years to come. Carrying capacity implies 
some fixed level of productivity, when in fact 
productivity varies widely from year to year.

This is not to say that carrying capacity is 
meaningless or unimportant. If a rancher is 
unwilling to adjust stocking rates frequently, 
range research suggests stocking the ranch 
at 90 percent of its official capacity: this 
yields higher profits and runs fewer risks 
than stocking at 100 percent [123].  But it is 
important to recognize the limits of carry-
ing capacity as a management tool. It cannot 
help in managing ecological processes that 
operate on smaller or larger spatial scales 
(individual plants, areas within pastures, 
or entire watersheds) or shorter or longer 
temporal scales (timing of rainfall within the 
growing season, for example, or the effects of 
long-term drought).  

An alternative to carrying capacity is range 
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Figure 2: The 
various scales 
at which grazing 
may be analyzed 
and understood

a.	� Individual Plant Scale. An animal 
grazes the plant at a particular mo-
ment in time. Impact is conspicuous, 
but diminishes as the plant recovers 
over a period of several weeks (during 
the growing season) or months.

b.	� Pasture Scale (many plants). Herd of 
animals grazes over a period of several 
days to a season, or longer. Impacts 
develop gradually.

c.	� Ranch Scale (many pastures). Herd 
or herds of animals graze on an ongo-
ing basis. Impacts unfold over a period 
of years.

d.	� Watershed or Landscape Scale 
(many ranches). Multple herds of 
animals, grazing ongoing, but impacts 
and conditions vary from ranch to 
ranch and year to year. Overall impacts 
may be difficult to evaluate, given the 
variety of conditions; change may be 
noticeable only over a period of many 
years or decades.

Scale involves two elements: grain and extent. Grain is the smallest unit of analysis, and extent is the total area from 
which data are gathered. If your grain is small (individual plants, for example), it’s very difficult to have a large extent 
(a watershed), because you’d have to look at every single plant over a huge area. Thus, as extent expands, grain typi-
cally expands as well.

Each scale tends itself to examining certain questions about the impacts of grazing. At scale a, for example, one can 
study the effects of grazing on a given plant or compare those effects from one plant to another. At scale b, one 
might examine the composition or net production of a community of plants, and so on.

There is also a typical temporal extent for each scale. At scale a, one can examine change over a period of days or 
weeks, or at most the lifespan of the plant. Change at the larger scales can only be observed over longer time periods.

Most range science has been done at scales b and c, looking at the effects of grazing on pastures and ranches over 
periods of one grazing season to several years. Scales a and d have been studied mostly be other branches of biology 
and ecology.

Difficulties arise in trying to move from one scale to another, because the relations between scales are not necessar-
ily linear over space or time. The processes that influence plant growth occur at many scales simultaneously. Broadly 
speaking, we will look at scale a in Chapter Two, scales b and c in Chapter Three, and scale d in Chapter Four. It is 
important to remember, however, that these scales interact in complex ways that are not fully understood by science.  
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utilization: measuring the percentage of new 
biomass harvested. Utilization is implicit in 
carrying capacity, since carrying capacity 
calculations originally assumed that a fixed 
proportion of forage plants (usually fifty or 
fifty-five percent) could sustainably be har-
vested by livestock. But utilization appears 
to be a more precise tool, since it works on 
smaller spatial and temporal scales. It has the 
advantage of recognizing that forage produc-
tion varies from year to year, and in theory 
it looks more closely at individual plants. 
Recent research suggests that on arid and 
semiarid rangelands, utilization rates of 30 
to 35 percent result in range improvement, 
while utilization of around 40 percent results 
in little or no change to key forage plants 
[56]. These figures are significantly less than 
assumed in early carrying capacity estimates.

Range utilization also has limitations as a 
management tool, however. Range scientists 
have disputed how, or even if, it can be quan-
titatively measured [14]. Grazing animals do 
not graze all plant species evenly, so choos-
ing which plants to measure is an important 
issue. Pastures are rarely uniform in the rate 
of growth of plants or the impact of grazing 
on plants. And grazing itself affects growth 

rates, meaning that an ungrazed area may be 
an inaccurate baseline for estimating harvest. 
Finally, there is the question of when one 
should measure utilization: at the end of the 
grazing period, or at the end of the growing 
season, when grazed plants may have re-
grown significantly (see Misunderstandings 
About Utilization Rates). These problems 
have led some range scientists to argue that 
range utilization is an inoperable, mislead-
ing, or even meaningless tool for manage-
ment [94].

If it were feasible to control the grazing of 
individual plants, then managing for some 
target utilization rate might make sense. But 
absent that degree of control, range utiliza-
tion makes the same error as carrying capac-
ity: it assumes that something measured at 
one scale can then be applied to another 
scale by simple mathematical equations.

A third tool commonly used to evaluate 
range management is range condition. This 
tool compares present vegetation at a site 
with the site’s “potential” vegetation and 
assigns a score based on how similar they 
are. The “potential” vegetation is generally 
assumed to be that which existed prior to 
western ranching, the so-called climax com-
munity (or subclimax maintained by fire). 
When it was developed, range condition 
further assumed that reductions in grazing 
pressure would cause succession, meaning a 
shift back towards the site’s potential vegeta-
tion community [85]. As noted already, this 
last assumption has proved to be false in 
many arid or semiarid rangelands [36, 101]. 
There appear to be many other variables be-
sides grazing pressure that affect vegetation 
over space and time. Even in areas where the 
successional model holds true, there remains 
a need to refine what is meant by grazing 

Contrast between 
Sid Goodloe’s 
ranch on the 

right and Forest 
Service land 

on the left, 
which shows the 

encroachment 
of piñon-juniper 
on the untreated 

public land.
(Photo: Sid 

Goodloe)
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utilization makes 
the same error as 

carrying capac-
ity: it assumes 

that something  
measured at one 
scale can then be  
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mathematical 

equations.
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pressure, which is typically understood in 
terms of the tools already discussed: carrying 
capacity or range utilization.

Disturbance
The shortcomings of these range manage-
ment tools are especially pronounced in arid 
and semiarid settings, where rainfall is both 
scarce and highly irregular [14]. The produc-
tivity of these rangelands varies widely across 
space and time. Which plants grow, and how 
much they grow, depends not only on how 
much rain falls but when and how quickly 
if falls, and on the weather that follows it. 
Rainfall is notoriously spotty, especially dur-
ing the summer. Droughts are a normal part 
of the climate. Until the twentieth century, 
fires were also normal [76].

These are “disturbance-prone” ecosystems, 
adapted to withstand droughts, fires, floods, 
and other extreme stresses [26] (see More on 
Disturbance). Symptoms of this include high 
biodiversity and a high degree of variation 
over space and time. Because water and nu-
trients are scarce, plants survive much closer 
to their limits of tolerance than in other ar-
eas. Often they survive by exploiting unique 
features of a particular location, where 
other plants cannot compete as well. So for 
example, even on a small hill, you’ll find dif-
ferent plants on the north-facing side than 
on the south-facing side, and different plants 
on top than at the bottom. Small differences 
in temperature, soil, or moisture availability 
produce large differences in vegetation. The 
result is a landscape of many different plants, 
each suited to particular conditions of slope, 
aspect, soil, temperature, and so on.

Unpredictable climate patterns reinforce 
this opportunistic tendency. Plants must be 
able to withstand disturbances like drought 

and take advantage of rain when iut finally 
arrives. Different plants will grow depend-
ing on whether the rain arrives in summer 
or winter, in large quantities or small. Over 
thousands of years of evolution, the vegeta-
tion of these areas has adapted to reflect 
these circumstances. The common tools of 
range management were not designed to 
handle so much variability [101].

So how is sustainable ranching to be 
achieved, particularly in arid and semiarid 
systems? New tools are needed, tools that 
do not assume that larger scales are simple 
multiples of smaller ones.

The ranches profiled here suggest a new way 
of thinking about grazing, one that looks at 
the ecological processes that sustain plant 

The results on 
Sid Goodloe’s 
land from a 
stand replace-
ment fire on 
public land. That 
fire was caused 
by fuel build-up 
from years of 
fire suppres-
sion. (Photo: Sid 
Goodloe) 
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Grazing is a disturbance- what does this 
mean? A number of definitions of “distur-
bance” have been proposed by ecologists, 
and the precise meaning has not been 
completely resolved [54]. Put in simple 
terms, disturbances are events that disrupt 
ecosystems. Depending on the definition 
and the scale of analysis, a disturbance 
could be as isolated as a lightning strike 
that removes a large tree and opens up a 
space where other plants find a niche to 
grow. A flood that scours the vegetation 
from a stream båΩed would be a slightly 
larger disturbance. Disturbances that can 
vary in extent would include wildfires, 
very strong winds that blow over stands 
of trees, unusually severe extremes of 
temperature, or an outbreak of disease or 
insects. Finally, at the largest scales, severe 
drought or even global climate change 
could be considered disturbances.

Part of the difficulty in defining distur-
bance is that it always implies some notion 
of “normal” conditions. All natural systems 
experience change, and change almost 
always occurs, at least in part, in  response 
to some kind of random or unusual event. 
So one might argue that disturbance is 
itself normal. If lightning strikes occur 
with clock-like regularity in a given forest, 
should they count as a disturbance? What 
about  prolonged “events,” like drought? 
Here again, the spatial and temporal scale 
of analysis is critical [40]. It may turn out 
that the definition of disturbance will vary 
depending on the ecosystem in question. 
Fortunately, we do not need to resolve this 
here, because grazing is unquestionably a 
disturbance according to all the proposed 
definitions.

All disturbances affect vegetation, either 
directly or indirectly. Furthermore, the 

supplement 2

More on Disturbance

growth. Measuring the composition or pro-
ductivity of grasses in a pasture can tell us a 
lot, especially over many years. But it cannot 
give us an understanding of the long-term vi-
ability of the forage, because it does not look 
at what makes the plants grow- namely, the 
cycles of nutrients, water, and energy. These 
processes work across scales of space and 
time. By looking st the processes themselves, 
we do not commit ourselves to any assump-
tions about scale. The purpose of the fol-
lowing chapters is to explain how ecological 
processes relate to grazing at various scales 
and how grazing can be managed for them.

We will see that the ranchers like Sid Good-
loe who have succeeded in improving the 
condition of their lands- for cattle and also 
for wildlife, riparian areas, and water-use 
tools that match the way the land itself 
works. The effects of disturbances on the land 
depend on timing (when they happen), inten-
sity (how severe they are), and frequency (how 
often they recur). Grazing is a disturbance 
which can be managed in these terms. n
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severity of all disturbances can be under-
stood in terms of timing, intensity, and 
frequency (for some, like wildfires or vol-
canic eruptions, size is another important 
variable) [26]. Ecologists hypothesize that 
intermediate levels of disturbance (in fre-
quency and intensity) is result in the great-
est diversity of species in any given system 
[24, 54]. That is, disturbances can increase 
or decrease diversity, just as they can ben-
efit or harm any given plant species [108]. 
Where two disturbances interact, results 
can be surprising. In a study in Oklahoma, 
research found that diversity was highest 
in areas that were both burned and grazed, 
and lowest in areas that burned but 
weren’t grazed. Unburned, ungrazed areas 
had an intermediate level of diversity [24].

Southwestern desert grasslands are unusu-
ally prone to disturbance, for a number of 
reasons. The scarcity of water and nutri-
ents imposes austere conditions on most 
plant species, so that even rather minor 
disturbances may have significant effects. 
Dry, hot conditions and intense lightning 
make fires common at certain times of 
year. Combine these factors with diverse 
topography and extreme variability in 
rainfall, both spatially and temporally, and 
you get ecosystems that have selected for 
plants capable of surviving frequent and/
or severe disturbance, either individually 
or by reproducing very opportunistically. 
These are also the conditions that make 
some changes difficult or impossible to re-
verse in practical terms: If a disturbance is 
severe enough, it may alter soils or hydrol-
ogy in ways that nature cannot recover in 
anything like a human timeframe.

For land management purposes, distur-
bances are important because: (1) they can 
occur randomly or unpredictably, as with 
a wildfire or drought; and (2) their effects 
can vary widely, especially when two or 
more disturbances overlap or coincide. For 
example, wildfires have different effects 
depending on when they occur (early or 
late in the growing season) [75]. The effects 
of grazing may resemble those of fire, or 
be quite different, depending on circum-
stances [10]. And grazing during a drought 
period is a much more intense disturbance 
than during a wet period. Southwestern 
rangelands were severely damaged in the 
1890s and early 1900s when two distur-
bances coincided: drought and very heavy 
grazing. Either one without the other 
would not have been nearly as damaging. 
These considerations make effective plan-
ning and flexible management both very 
difficult and very important.

To say that grazing is a disturbance is thus 
to focus attention on ecological processes, 
some of which exceed our understanding 
(let alone our control). Compared to many 
disturbances, livestock grazing is easy to 
control, in all of its dimensions (timing, 
intensity, and frequency). Its current effects 
on vegetation, moreover, are much smaller 
than its historic effects, because numbers 
are smaller and management is better than 
they were, say, one hundred years ago 
[76]. In short, grazing can be good, bad, or 
indifferent for ecosystems, depending on 
the details.



page 16 the new ranch handbook

David practices rest/rotation grazing. He 
has divided the family ranch into eighteen 
pastures. He keeps his cattle in a herd, rotat-
ing them through sixteen pastures during 
the growing season. The other two pastures- 
which amount to almost half the ranch- are 

The Olgivie Cattle Company and 
The U Bar Ranch Ranch Silver city and GILA, NEW MEXICO 

	 in the back forty

David Ogilvie is owner-manager of the Ogilvie Cattle Company and manager of the 
U Bar Ranch. The family ranch is about 15,000 acres, 70 percent of it private land. 
The U Bar Ranch is much larger: roughly 290 sections, including 70 sections of 
deeded land and almost 100 sections of Forest Service leases. Elevations range from 
4,900 to 7,500 feet; average annual precipitation is about 16 inches.

grazed only in the winter, dormant season. 
Rotation is also an important part of man-
agement of the U Bar.

David’s goal is to allow all of his pastures to 
go to seed every year. Grazing periods during 
the growing season range from one to four 
weeks, after which a pasture rests for roughly 
a year. The last pasture used during the grow-
ing season may not recover until the follow-
ing year, but then again, it may have already 
set seed before the grazing period began. The 
following year’s rotation will be different, to 
ensure that the pasture will not receive the 
same impact every year. David believes that 
recovery is a more important management 
goal than any target of utilization. Some-
times he will use as much as 70 percent of 
the standing forage in a pasture, as long as 
the rest period that follows is long enough to 
ensure that the grasses recover (see Misun-
derstandings About Utilization Rates). 

The fenceline photo on Page xx illustrates the 
dramatic effects on growing season recovery. 
On the left side the grass is tall and thick; 
on the right side it looks heavily grazed. If 
you looked at the two sides only in terms 
of stocking rate, you’d think that the right 

The [Southwestern Willow Flycatcher} study on  
U Bar Ranch demonstrates that livestock grazing 

can be compatible and even complementary to 
sustaining some habitats.

— David Ogilvie
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side was much more heavily grazed than the 
left. But the opposite is the case. The stock-
ing rate for the left pasture was fifteen times 
greater than on the right; adjusted for the 
length of the grazing period, grazing pressure 
was almost four times greater. He dramatic 
difference between the two sides of the 
fence is a function of timing: The left pasture 
was grazed at the beginning of the growing 
season, in May 1999. The right pasture was 
grazed at the end of the growing season, in 
August 1999. The photo was taken in January 
2000. 

Like Sid Goodloe, David is concerned about 
the spread of piňon-juniper and the conse-
quent decline in grasses on his ranch. He has 
witnessed this invasion over the past thirty 
years, especially in higher areas and up into 
the nearby Forest Service lands. He attributes 
an increase in flooding and sedimentation 
in lower areas (including both his family 
ranch and the U Bar) to the replacement of 
grasses by trees higher in the watersheds. To 
address this problem, he has implemented a 
burn program on his ranch. Fires in July 1997 
and April 1999 burned about one section of 
land. He rested the areas for three growing 
seasons prior to burning, to allow a fuel load 
to accumulate. Even so, the fires were very 
patchy. In some areas piňon-juniper mortal-
ity was very high, in others not. Where large 
bear grass plants grew at the base of junipers, 
mortality was almost 100 percent because 
the bear grass burned very hot. The immedi-
ate response to burning was a flush of annual 
grasses and forbs, as well as fresh sprouts 
on browse species like willow, sumac, and 
mulberry. Perennial grasses have gradually 
colonized areas of bare ground where piňon-
juniper stood before. David has observed an 
increase in elk and deer on the burned areas.

Endangered species are a major issue on 
the U Bar. The ranch manages private lands 
along a nine-mile reach of the Gila River, 
most of which is grazed and/or farmed. The 
land is nesting habitat for the largest known 
population of Southwestern Willow Fly-
catchers, and large numbers of Spike Dace 
and Loach Minnow have recently been found 
in the river. All three are federally listed 
endangered species. On the Gila National 
Forest, upstream and downstream of the U 
Bar land, cattle have been excluded from the 
riparian area in behalf of these species. Yet 
populations have not been found to date on 
the Forest. The grazed and farmed lands, 
on the other hand, have seen a significant 
increase in Willow Flycatchers since surveys 
began in 1994. The U Bar has partnered 
with scientists from the Rocky Mountain 
Research Station and Western New Mexico 
University to conduct detailed research on 
the endangered species, and it appears that 
the Willow Flycatcher may prefer habitats 
that have been modified by grazing and 
farming activities. David manages these 
lands with the bird’s needs in mind, grazing 
mostly in the dormant season and minimiz-
ing farm work during the nesting season. n 

David Oglivie, 
Scott Stoleson of 
the Rocky  
Mountain 
Research Station 
and others on 
U Bar Ranch’s 
Southwestern 
Willow  
Flycatcher 
habitat. (Photo: 
Courtney White)
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Grasses and Grazers: An Evolutionary 
Perspective 	
Range management defines grazing as the 
consumption of standing forage (grasses and 
edible forbs) by livestock or wildlife [56]. 
More generally, grazing can be equated with 
herbivory, or the process by which ani-
mals consume plants to acquire energy and 
nutrients [110]. In this chapter, we consider 
the direct effects of grazing on plants. In the 
next chapter, we will examine the indirect 
effects

Grazing is a natural process which has been 
occurring for millions of years. From the-

fossil record, it has been determined that 
grasses and grazers evolved together some 
45 million years ago, and that both spread 
significantly during the Miocene period [81].

Having coevolved, grazers and grasses are 
adapted to each other. Grazing animals 
have developed the physiological capacity 
to derive energy from plant material that 
humans and most other mammals cannot di-
rectly consume. Grasses have developed the 
capacity to recover from grazing (and other 
disturbances common to their environments, 
like fire). Some scientists argue that grasses 
and grazers exist in a mutualistic relation-
ship: From the perspective of evolution, one 
would not be possible without the other [81].

Examples of this mutation are plentiful in 
research conducted on wild grazers in their 
native habitats.Studies of the Serengeti Plain 
in eastern Africa, for example, have found 

2 Grazing as a Natural Process

Ranching is one of the few Western occupations 
that have been renwable and 

have produced a continuing way of life.
— Wallace Stegner
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that grazing increases forage quality and 
its rate of production. Plots excluded from 
grazing undergo rapid shifts in vegetation 
growth and composition, usually becoming 
less diverse [73]. It appears that the plants 
and animals of the Serengeti benefit from 
each other even as they compete for re-
sources [71]. Other research has examined 
mutualism be tween lesser snow geese and 
the vegetation of salt marshes in Manitoba 
[52]. The great bison herds of North America 
appear to have had a mutualistic relationship 
with the prairies found there [53].

What exactly makes these relationships 
mutually beneficial? Scientists have yet to 
answer this question conclusively. Many 
experiments have been done to stimulate 
grazing by clipping tissue from plants with 
scissors and carefully studying how they 
respond. Results are mixed. Some grasses 
appear to compensate for the tissue loss 
by growing more quickly afterwards. But a 
great deal depends on how much tissue is 
lost, when it is lost in the plant’s life cycle, 
and whether clipping occurs only once or 
multiple times. There are also questions 
about whether these experiments accurately 
simulate real world conditions.

The scientific dispute over mutualism and 
“compensatory photosynthesis” is in one 
sense a result of the problem of scale de-
scribed in the previous chapter. If we look at 
the smallest scale, where an individual plant 
is grazed by an animal, then grazing ap;pears 
to be a damaging disturbance: the plant loses 
tissue and gets little or nothing in return. 
Whether or not it compensates for the loss., 
the plant would probably have been better 
off avoiding it in the first place. There are, 
of course, many plants that have evolved a 
means of doing just that: spines of chemi-

cal compounds that deter grazing animals 
from biting them. Critics of the mutualism 
thesis agree that grasses can tolerate grazing 
(just as they can tolerate other disturbances), 
but they reject the notion that plants have 
adapted to benefit from being grazed [9, 11]. 

Scientists who support the mutualism thesis 
tend to look at larger scales [72,74]. Individ-
ual plants may lose tissue but simultaneously 
benefit from the larger effects of grazing on, 
for example, nutrient availability [53]. These 
benefits may operate over longer time scales, 
affecting the persistence of communities 
of plants rather than individuals. Grazing 
occurs in a larger context and cannot be 
understood simply as a relationship between 
one plant and one animal. We will return to 
ths issue in the next chapter.

Wild vs. Domestic Grazing
There is a more practical issue to deal with 
here. How do wild grazers graze, and do do-
mesticated livestock graze in the same ways? 
Most range forage species are adapted to 
tolerate a certain kind of grazing, typical of 
large herds of wild ungulates. Such grazing 
is characterized by an acute period of im-
pact followed by a longer period of rest. For 

Fenceline 
contrast on the 
Ogilvie Ranch. 
The pasture on 
the left is 100 
acres in size and 
carried 275 head 
of livestock for 
one week. The 
pasture on the 
right is 1,500 
acres; it support-
ed the same herd 
for four weeks. 
Grazing pressure 
was therefore 
much greater in 
the left pasture. 
The difference is 
timing: the left 
pasture has had 
a growing season 
to recover, while 
the right pasture 
has not. (Photo: 
Nathan F. Sayre)
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example, herds of bison on the Great Plains 
moved into an area of good forage, impacted 
it severely, then moved on to another area. 
They did not return until good forage was 
again present. Similarly with snow geese, 
which graze the salt marshes of Manitoba 
only in the summer before migrating south 
for the winter [52]. Most large wild animals 
move when local food supplies give out; if 
they cannot find food, they die, thereby giv-
ing the plants a chance to recover.

Domestic livestock cannot usually move so 
easily, at least not without management in-
tervention.  Jim Winder (see The Beck Land 
and Cattle Company) compares destocking 
to migration: It removes grazing pressure 
when local forage conditions are inadequate 
to support his cattle. Keeping livestock 
confined on forage they would otherwise 
abandon creates the conditions for a kind of 
grazing that departs from the natural pat-
terns to which grasses are adapted..

No one has yet been able to define precisely 
where the difference between “natural” and 
“unnatural” grazing lies. One study com-
pared the grazing pressure of wild herbivores 
in the Serengeti with that of domestic live-
stock in South America. Measured region-
ally, the wild animals place only one-tenth 
as much demand on the forage base as do 
domestic livestock (in terms of total biomass 
of herbivores per unit of primary productiv-
ity of forage) [79]. A wild herd may be huge, 
and it may be concentrated in a small area at 
any given moment. But relative to its overall 
range- most of which is ungrazed most of the 
time- the herd’s pressure on the land is less 
han that of domestic animals, spread more 
evenly over an equivalent area. Neverthe-
less, evidence of compensatory growth has 
been found with domestic livestock grazing 
[77]. The densities of livestock, then, might 
be considered “unnaturally” high for arid and 
semiarid rangelands, but this does not mean 
that grazing per se is unnatural. It simply 
magnifies the importance of understanding 

t 

No one has yet 
been able to 
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where the  
difference  

between  
“natural” and  

“unnatural”  
grazing lies.

Slopes at the 
beginning of rec-

lamation of an 
overturned pile 

at a mine site 
near Cuba,  

New Mexico. 
(Photo: Courtney 

White)



page 21a guide to restoring western rangelands

GRAZING AS A NATURAL PROCESS

the multitude of other factors that affect the 
interaction between grazers and plants.

The Grazing Animal
Consider the matter first from the point of 
view of the grazing animal. It is well known 
that grazers do not graze every plant. Wild 
and domesticated animals both graze se-
lectively. They will graze some species in 
preference to others, as every rancher knows. 
“Grazers will also select among plants of 
the same species, choosing to graze some 
and not others. What they graze depends, 
further, on what else is available at a given 
time and place. Many ranchers in southern 
Arizona have found that their cattle will 
graze Lehmann lovegrass at the beginning 
and the end of the growing season, because 
little else is green at that time. But when the 
native grasses are green, cattle tend to ignore 
the Lehmann. 

What gets grazed depends, also, on what he 
grazing animal needs at the time. A lactating 

cow has different nutritional needs from a 
dry cow, and will graze differently as a result. 
Sid Goodloe’s decision to manage for fresh 
oak sprouts in May reflects the seasonal na-
ture of plant and animal growth alike. 

Grazing is both an instinctive behavior and a 
learned process. All ranchers know that dif-
ferent breeds and ages of cattle have differ-
ent grazing habits. Some are better adapted 
to hot, dry environments than others; some 
are more likely to climb hillsides or to travel 
away from water to graze. But breeding and 
age do not control these behaviors entirely. 
Individuals and herds adjust to local condi-
tions—those that don’t are usually culled. 
Calves generally follow their mothers’ ex-
ample in what and when to graze. 

Cattle turned into a pasture for the first time 
will graze differently—and usually with less 
success- than cattle that have become ac-
customed to the pasture and vegetation. Low 
calving rates are common among replace-

Cow reclaiming 
an overburden 
pile at a mine 
site near Cuba, 
New Mexico. 
(Photo: Courtney 
White)
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ment heifers in the first year, if they have 
been brought in from other ranges. In the 
second year, calving rates rise. Ranchers who 
change management systems have to educate 
their cattle, so to speak, to work within the 
new patterns of water and forage availability.

Finally, grazing animals compete for forage 
with other grazing species (cattle and elk, for 
example) and with each other. Older cows 
may effectively prevent younger cows from 
having access to the most desirable forage. 
Cattle grouped together in a herd interact 
differently with each other, with predators, 
and with the plants they graze compared to 
cattle spread out thinly over a pasture. 

All of these variables make it difficult to gen-
eralize about the way animals graze plants. 
There are simply too many variables, and 
science has not yet discovered how to con-
trol for them all in measuring the impacts of 
grazing. Managing grazing remains as much 
an art as a science.

The Grazed Plant
Things are somewhat more clearly defined 
when viewed from the perspective of the 
plants (although scientists have many ques-
tions here, as well). For plants, grazing is a 
disturbance, an external pressure with acute 
effects. The effects vary depending on the 
plant species, but for grasses in general three 
factors are paramount: when the plant is 
grazed, how much of it is grazed, and how 
soon it is grazed again.

Imagine a perennial grass plant over the 
course of a year. Whenever water or heat are 
insufficient, the plant is dormant. It is alive, 
but photosynthesis is not occurring. Below 
ground, its roots may be forming buds, but 
above ground the leaves are brown. The 

plant is not producing food for itself. It is not 
growing. Grazing during he dormant sea-
son is unlikely to cause damage, because the 
leaves are not living tissue at this time.

When moisture and temperature conditions 
reach certain levels (different for different 
species of grass), the plant enters a period of 
growth. Photosynthesis may occur for only a 
few minutes a day, or for many hours during 
the main growing season. Below ground, the 
plant’s roots begin to grow, drawing minerals 
and nutrients from the soil. Above ground, 
the leaves begin to “green up,” beginning at 
the base of the plant. New leaves form and 
some portion of the old leaves regenerate, 
turning from brown to green.

In commencing to grow, the plant utilizes 
stored energy to produce new above-ground 
growth. It thus takes a risk, so to speak, 
that the new leaves will be able to produce 
enough additional energy to replenish its 
supplies. At this early stage of growth, then, 
the plant is more vulnerable to leaf loss than 
it is later in the growing season.

Throughout the growing season, the plant 
responds to changing conditions of mois-
ture and sunlight. If conditions permit, the 
plant continues photosynthesis throughout 
the growing season until temperatures drop 
again in the fall. (This is a big “if,” one we will 
examine more closely in the next chapter.) It 
produces enough food to support growth in 
the roots and the leaves, as well as to develop 
tillers and/or seed stalks. It stores up energy 
for the upcoming dormant season. It flowers 
and sets seed. Eventually the plant returns 
to dormancy, its leaves again turning brown. 
The health or vigor of the plant depends on 
its ability to produce enough food during 
the growing season to survive through the 
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dormant season and resume growth when 
conditions are again favorable.

Grazing is a Disturbance that Grasses 
Tolerate
Grazing removes biomass from individual 
plants, one plant at a time. In extreme condi-
tions, a grazing animal may remove nearly 
all of the plant’s above-ground growth, but 
normally this does not occur. Cattle can 
barely graze closer than an inch or two to the 
ground because of the shape of their mouths, 
and they will not defoliate a plant completely 
unless there is no other feed available. The 
majority of plant biomass in grasslands is 
actually below ground, completely beyond 
the reach of grazers. 

Grasses have several traits that enable them 
to tolerate grazing, and in some circum-
stances to benefit from it [19]. Most impor-
tantly, they produce more leaf area than is 
necessary for optimal photosynthesis, mean-
ing that some leaf area can be removed with-
out damage to their growth and reproduc-
tion. Younger leaves photosynthesize more 
efficiently than older ones, and defoliation 
of older leaves can expose younger leaves to 
greater sunlight. Many grasses have growth 
points very close to ground level, where they 
are unlikely to be bitten off by large-mouthed 
grazers like cattle. Grasses are adapted to fire 
in a similar way: all the plant parts needed 
for resprouting and surviving a fire are at or 
below ground level, protected from flames 
and heat. 

These traits do not control the effects of 
grazing on a plant, however [17]. Grazing 
disturbs the plant by removing leaf tissue.  
This can be good, bad, or indifferent for 
the plant as a whole, depending on when 
the disturbance occurs (timing), how se-

vere it is (intensity), and whether the plant 
is disturbed again (frequency).If very little 
leaf is removed, the effects of grazing may 
be negligible. A more severe, single grazing 
may slow growth in the roots, and/or ac-
celerate the growth of leaves, but recovery 
is likely if grazing does not recur for one to 
two growing seasons. Repeated defoliations 
in the same growing season, however, can set 
the plant back for many years to come [107]. 
These effects also depend on the plant spe-
cies in question. 

Until recently, it was believed that grazing 
caused grasses to direct energy stored in 
their roots up into leaf growth, just as occurs 
at the beginning of the growing season. More 
recent research suggests that this is not the 
case, although the precise mechanisms of 
recovery remain obscure. For now, the best 
conclusion available is that the more leaf 
area that remains after grazing, faster recov-
ery occurs [16]. Obviously, recovery can only 
occur when the plant is growing; for most 
perennial forage species, active growth oc-
curs for only a small portion of the year.

Timing, Intensity, Frequency
From this simple account of the growth of a 

Vegetated slope 
at Cuba mine 
site after first 
year of reclama-
tion: an example 
of the use of 
animal impact 
for restoration. 
(Photo: Courtney 
White)
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single grass plant, it is clear that the effects 
of grazing vary tremendously. The principal 
factors are:

Timing. Grazing during the dormant sea-
son is unlikely to affect the plant’s prospects 
the following spring, because the animal is 
removing non-photosynthetic tissues. Dur-
ing the growing season, the effects of grazing 
can be more significant. If a plant is grazed 
repeatedly in the early growing season, it 
may exhaust its energy without a chance to 
recover. Severe grazing just before seed is set 
can also be very harmful. Evaluating graz-
ing impacts and recovery during the grow-
ing season requires close monitoring of key 
forage species. Once a plant has set seed, its 
growth for the season is largely complete.

Intensity. The more leaf area that is re-
moved, the more slowly the plant will be able 
to recover. How much leaf are is removed 
depends on grazing pressure: how many 
animals are present, of what kind, and for 
how long.

Frequency. A plant that is grazed multiple 
times during a single season must recom-
mence recover each time, and will suffer 
compared to plants grazed only once or 

twice. Full recovery includes both above- and 
below-ground growth. Plants that are grazed 
too frequently will eventually have less root 
mass, ad produce correspondingly less leaf 
tissue. This leaves them more susceptible to 
damage from drought or other subsequent 
disturbance. 

Whether plants recover from grazing also 
depends on larger climatic conditions, of 
course. During severe drought, water may 
become so limiting that plants are unable to 
grow, meaning that recovery from grazing is 
effectively impossible. Long-term research 
conducted on the Jornada Experimental 
Range near Las Cruces, New Mexico, found 
that the severe drought of the 1950’s largely 
eliminate black grama grass, even in areas 
where no grazing occurred. (In fact, un-
grazed areas experienced higher mortality of 
black grama than moderately grazed areas 
[50, 51].) During periods of good rainfall, 
on the other hand, recovery is possible even 
from rather heavy grazing impacts. As the 
saying goes, it’s easy to be a good ranch man-
ager in a wet year. 

The problem, of course, is that rainfall is 
unpredictable and uncontrollable. Manage-
ment must focus instead on things that can 
be managed. In the next chapter we will ex-
amine ways that management can indirectly 
influence the availability of moisture and 
nutrients, thereby minimizing the severity 
of drought periods. For now, the important 
point is that recovery must be allowed to 
happen. (See Overgrazing and Overrest.)

Conclusion
In this chapter we have considered the rela-
tion between a plant and a grazing animal: 
how the animal behaves in grazing and how 
the plant responds. We have seen that graz-

Roger Bowe’s 
herd concentrat-
ed on the Rafter 

F Ranch. (Photo: 
Roger Bowe)
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Three of the six ranches profiled in this 
manual practice short-duration grazing 
(SDG), year round or at least during the 
growing season; the other three utilize 
rotational systems with longer, flexible 
grazing periods. Given the large amount 
of scientific research that has been done 
on SDG in recent decades, and the con-
troversies that still surround it, the subject 
warrants a brief discussion. 

The two most tested claims of SDG concern 
water infiltration and stocking rates. Mul-
tiple studies have found that SDG does not 
increase infiltration rates (as proponents 
claim) or reduce sedimentation compared 
to continuous grazing at moderate stock-
ing rates [29, 38, 87, 103, 104, 112, 113, 114, 
115]. Studies have also disputed the claim 
that SDG makes sudden, dramatic increases 
in stocking rates [97, 105]. Research into 
other factors, such as forage production 

or animal gain, have found inconsistent 
results or no difference between continu-
ous and rotational systems at the same 
stocking rates [2, 22, 39, 45, 48, 63, 80, 84, 
109, 111].

Taking these results as conclusive, some 
prominent scientists have published un-
equivocal judgments against SDG and in 
favor of continuous grazing at moderate 
stocking rates [57, 58, 59, 86]. They argue 
that “the selection of the correct stocking 
rate is the most important range manage-
ment decision.” This appears to be true, but 
numerous questions remain. Given that for-
age production varies widely over time, the 
“correct stocking rate” probably changes, 
too. How often should a rancher revisit this 
question? Moreover, how are we to explain 
the experiences of ranchers like Goodloe, 
Bowe, and Winder (see The Carrizo Val-
ley Ranch, The Rafter F Cattle Company, 

supplement 3

The Debate Over Short Duration Grazing

ing is highly variable, and that its effects 
depend on timing, intensity, and frequency. 
Of course, no rancher can control exactly 
how each plant is grazed by each animal. But 
management can control the timing, inten-
sity, and frequency of grazing at the pasture 
scale. 

Before turning to management, we have to 
consider the cumulative, larger-scale effects 
of grazing: how it intersects with processes 
that occur across a landscape and, usually, 
over longer periods of time. Competition 
among plants, for example, occurs at very 
small scales (affecting individual plants) and 

much larger scales (affecting whole popula-
tions) simultaneously. Grazing rarely kills a 
plant directly, but it can tilt the competitive 
balance among different species, indirectly 
killing those that are most severely grazed 
[6]. These changes may be so slow as to 
escape notice, or they may take place quite 
rapidly following a major disturbance such as 
severe drought, flood, or fire. These process-
es are more difficult to study, and generally 
less well understood, than the direct effects 
of grazing. They require understanding of 
the ecological relationships among grazers, 
plants, soils, water, and energy. n
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and The Beck Land and Cattle Company)? 
Where should we draw the line between 
SDG and flexible rotational strategies? 
What about the many other aspects of SDG 
that remain neither proved nor disproved 
by controlled experiments?

This handbook seeks to stand apart from 
the SDG debate, for two reasons. First, the 
evidence is quite plainly inconclusive. Both 
sides have facts: The scientists have results 
from controlled, replicated experiments; 
successful SDG ranchers have land, photos, 
monitoring data, and persuasive stories. 
(Although there are also stories of ranchers 
who have tried SDG without success.)

Presumably, the facts only conflict because 
we don’t yet know how to explain them 
fully. Perhaps the theory behind SDG is 
poorly suited to experimental methods. 
The scientists have typically imposed fixed 
conditions in their experiments- unchang-
ing stocking rates and rotation schedules, 
for example- while the SDG ranchers insist 
that flexibility is critical, since conditions 
change from season to season and year to 
year. (Many stress that SDG is not a ”system” 
at all, but rather a way of making decisions 
[92, 93].) Furthermore, experiments tend to 
isolate discrete components of range eco-
systems to test ( water filtration rates, veg-
etation cover or composition, or livestock 
production, for example). The SDG ranchers 
believe that the whole cannot be so easily 
reduced to particular parts. Finally, much 
of the research has tested SDG using very 
high stocking rates, potentially confound-
ing the effects of intensity and timing.

Second, the debate itself does little to 

improve management on the ground. 
Scholarly disagreement is good for science, 
but it can lead to confusion and gridlock 
among ranchers and agency personnel. 
Understandably, bureaucrats feel a need to 
have “the science” on their side, especially 
if they may end up in court defending their 
decisions. The literature on stocking rates 
is less equivocal, so they feel compelled 
to rely on stocking rates as their principal 
management tool. This effectively removes 
other tools (such as changing the timing 
or frequency of grazing) that could help 
resolve differences. When the only available 
tool is cutting stocking rates, resistance 
from the lessee is virtually guaranteed. 

Given the tremendous variability of 
rangelands, especially in the Southwest, it 
is unlikely that any one system will ever be 
found to be the “right” one everywhere. The 
goal here is not to resolve the debate over 
SDG, but to articulate some principles that 
are consistent both with the preponder-
ance of our present scientific knowledge 
and with the experiences of successful 
ranchers [46]. One such principle is that 
the effects of grazing cannot be reduced 
to a single variable. Timing, intensity, and 
frequency are all important. Viewed this 
way, SDG and rotational grazing have a lot 
in common: Both seek to control the timing 
and frequency (as well as the intensity) 
of grazing to ensure that plants recover. An-
other principle is that management  must 
constantly adapt to changing conditions. 
Adding or removing stock is an important 
dimension of adaptability- perhaps the 
most important- but it is not the only one.

The overarching need is for continued 
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Utilization rates seem straightforward 
enough. They measure the percentage of 
above-ground biomass harvested by live-
stock. The old rule of thumb was “take half, 
leave half,” which would mean a utilization 
rate of fifty percent- right?

Not necessarily. Properly understood, 
utilization measure the percentage of use 
of annual herbage production. If a pas-
ture is grazed year around, then “take half, 
leave half” is fifty percent utilization. But if 
grazing occurs only in the dormant season, 
or stops before the end of the growing 
season, “take half, leave half” is less than 
fifty percent. Why? Because the grasses 
grow back when given growing-season 
rest. Indeed, they may grow back almost 
completely, such that “take half, leave half” 
could mean almost zero percent utilization. 
In short, utilization rates can only be mea-
sured at the end of the growing season.

The limitations of utilization rates for graz-
ing management are discussed in Chapter 
Five. Here, a couple of practical problems 
should be mentioned. First, managing for a 
particular utilization rate is always attend-
ed by a measure of uncertainty, because 
no one can know precisely how much 

longer the grasses will have sufficient 
energy and moisture to grow. An early 
frost or a dry late summer might result in 
an unexpectedly high rate of utilization by 
curtailing recovery, even in the absence 
of further grazing. This kind of uncertainty 
can easily cause problems between a 
rancher and agency officials. They may 
agree to a target utilization rate, but then 
find themselves at odds at mid-summer, if 
it looks like the target has been reached. 
Will continue growth balance out further 
grazing, or not? It’s hard to say until later, 
by which time it may be too late. 

Second, wildlife managers have embraced 
utilization rates for another reason: to 
ensure that sufficient cover is maintained 
for quail or other species that live, feed, or 
breed on the ground. Wildlife managers 
may not understand the temporal dimen-
sion of utilization rates, or at least they may 
define utilization differently than range 
scientists do. The miscommunication that 
ensues may lead to frustration and distrust. 
So if you do decide to manage for some 
rate of utilization, be sure that you and ev-
eryone else are clear about how and when 
it will be measured.

Grazing as a  natural process

supplement 4

Misunderstandings About Utilization Rates

learning, and studying and experiment-
ing, not just by academic researchers but 
by ranch managers, who know their land 
well and who have the strongest incentive 
to improve it. Critics of SDG sometimes 
aergue that its successes are not due to 

the grazing system itself, but to the more 
conscientious and observant manage-
ment that sometimes accompanies it [86]. 
This may well be right. But if so, we must 
then ask what kind of management SDG 
inspires. 



page 28 the new ranch handbook

Grazing as a  natural process

Overgrazing occurs when a severely grazed 
plant does not have time to recover before 
being grazed when overgrazing occurs.
again. A plant that is grazed once or twice, 
then allowed to rest for the remainder 
of the growing season, is very likely to 
recover completely. If it is grazed repeat-
edly, it will have less time and reduced 
resources for recovery. The health of the 

plant depends on both its leaves and its 
roots, and an overgrazed plant tends to 
have shallower roots, weakening its ability 
to recover from subsequent grazing events 
or to withstand other disturbances such 
as drought. A downward spiral can result: 
less forage for cows, who then impact each 
plant more severely, leading to still less 
forage, and so on. Livestock, plants, soils, 
watersheds, wildlife, and ranchers all suffer 
when overgrazing occurs.

Note that the critical issue is time. The 
number of cattle in a pasture is important, 
too, but only because higher stocking rates 
make it less likely that a grazed plant will 
have time to recover. Lower stocking rates 
make it more likely. Moreover, what makes 
for overgrazing changes from year to year 
and season to season. In a good year, 
with more moisture, plants recover more 
quickly; in a drought they recover slowly. 
So even a lightly stocked pasture may be 
overgrazed in a very dry year, whereas a 
heavily stocked one might not experience 
overgrazing in a very wet year. This is why 
ranchers like Jim Winder and Roger Bowe 
(see The Beck Land and Cattle Company, 
and the Rafter F Cattle Company) speed 
up their rotations in wetter years and slow 
them down in dry years. Control of timing 
is critical to avoid overgrazng.

Overrest is, for certain grass species at 
least, the opposite of overgrazing. It oc-
curs when disturbance is absent for such 
a long time that the accumulated growth 
of past years prevents the plants from 
cycling enough energy to remain vital. 

supplement 5

Overgrazing and Overrest
Kirk Gadzia in-

dicates the space 
between peren-
nial plants on 

grazed land (top) 
and ungrazed 

land (bottom). 
The ungrazed 
land has not 

been used in 40 
years. (Photos:  

Courtney White)
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The old leaves give the plants a gray tone; 
they shade out areas where new plants 
could otherwise germinate; root systems 
slowly contract. Overrest can occur even 
in the presence of livestock, since deca-
dent plants are not palatable and may be 
avoided.

In the long run, overrested areas are prone 
to a fate similar to overgrazed ones. Even-
tually, some disturbance will occur—

a drought or a fire, for instance—and 
the weakened plants may be unable to 
recover,  leading to more bare soil, erosion, 
etc. (The same risk attends forests where 
fire has been suppressed for too long.) In 
ecosystems adapted to disturbance, man-
agers must negotiate carefully between 
overgrazing and overrest.
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The BLM bought the Empire in 1988 for  
conservation purposes. Plans to subdivide 
the ranch’s deeded acres had been floating 
around for two decades, potentially threat-
ening to deplete the headwaters of Cienega 
Creek, a perennial stream with a rich as-
semblage of riparian-dependent rare and 
endangered species. The BLM honored, then 
extended, the Donaldson’s existing leases to 
graze the ranch.

John Donaldson had owned the Tortuga 

	 in the back forty

Ranch, southwest of Tucson, since 1952, and 
the lessons he learned there informed his 
management on the Empire. He had learned, 
for example, that the amount of forage pro-
duced by the range varies widely from year 
to year, depending on when, where, and how 
it rained. Pastures that received run-off from 
higher in the watershed produced differ-
ent forage, and had different soils, from the 
adjacent mountain pastures. Donaldson used 
spreader dams to distribute run-off across 
the bottomlands, producing a rich crop of 
summer forage that allowed him to rest the 
mountains throughout the growing season. 
In good years, he brought in additional 
stockers to use the forage, while in bad years 
he cut back the herd significantly.

The Empire is higher and wetter than the 
Tortuga, and conditions are somewhat differ-
ent. But the principles involved are basically 
the same. John and Mac call their manage-
ment “flexible grazing,” because it aims to 
adapt to the constantly changing range con-
ditions. Their herd ranges in size from 600 
to 1,400 head (the official carrying capacity 
is 1,500). They run them as a group, rotating 
every two to four weeks throughout the sum-
mer growing season and less frequently in 
the dormant season. The size of the herd and 
rotation vary according to forage availability. 

The Empire Ranch Sonoita, Arizona 
John Donaldson and his son, Mac, have managed the Empire Ranch since 1975. 
The ranch comprises about 72,000 acres, divided roughly equally between Bureau 
of Land Management Arizona State Land Department ownership. The ranch is 
located between 4,300 and 5,200 feet in elevation and receives an average of about 
thirteen inches of precipitation per year.
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in the back fort y | The empire Ranch

To keep things the same, you’ve got to change
— EMPIRE RANCH BIOLOGICAL ASSESSMENT TEAM MEMBER

The Donaldsons have divided the Empire’s 
range into thirty-one pastures, based largely 
on the different ecological traits of the land. 
The old floodplain bottomlands, dominated 
by Sacaton, can produce as much as 5,000 
pounds of forage per acre, so they are divid-
ed into much smaller [pastures (they make 
up more than half the pastures, but less than 
four percent of the acres of the ranch). These 
are used primarily in the spring and summer, 
when the cows’ needs are greatest (for breed-
ing and lactation) and when the herd would 
be unlikely to utilize the rougher country 
in the uplands. This allows upland pastures 
to rest through most or all of the growing 
season very year. Pastures are evaluated 
before and after the growing season every 
year. Pastures are evaluated before and after 
the growing season to determine how much 
forage is available: grasses, forbs, and browse 
each figure into the calculations. 

As a publicly owned conservation area, the 
Empire is subject to a great deal of scru-
tiny. In 1994, the Donaldsons and the BLM 
put together a Biological Planning Team, 
composed of representatives from the local 
community, the environmental commu-
nity, and all the agencies with a stake in the 
ranch (including the Arizona Game and Fish 
Department, the Natural Resource Con-
servation Service, and the Fish and Wildlife 
Service, as well as the BLM and and the 
Arizona State Land Department). The Team 
meets in the spring to discuss plans for the 
summer’s grazing, and again in the fall to 
review results. They also resolve issues on a 
wide range of other topics: endangered spe-
cies, riparian areas, hunting, recreation, fire, 
water development, and so forth. Extensive 
monitoring is done to document conditions 
and inform management; a large number 
of livestock exclosures have been created 

to provide a benchmark for evaluating the 
effects of grazing. The scientific data provide 
an objective lens for the Team to use in ap-
proaching contentious issues.

All told, the Empire is a model of sustainable, 
multiple-use management of public lands. 
Endangered species are thriving in and along 
the creek, in areas excluded from cattle and 
in areas that are grazed. Mountain bik-
ers, horseback riders, hunters, birders, and 
campers all use the ranch in large numbers. 
(Indeed, recreation may soon become a more 
difficult issue than grazing for the Planning 
Team to manage.) And the Donaldsons’ herd 
is prospering. n
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Understanding Grazing at Larger 
Scales
The Donaldsons’ management of the Empire 
Ranch illustrates that grazing cannot be un-
derstood simply as an impact on individual 
plants. How plants respond has as much 
or more to do with larger conditions in the 
area: the other plants present, topography 
and soils, or whether it’s a dry year or a wet 
one. The area in question may be as small as 

a hill slope or as large as an entire watershed. 
Although these conditions can vary widely 
from year to year, and they can sometimes 

change abruptly, they generally develop over 
many years’ time. We must therefore expand 
the scale of our examination to encompass 
larger areas and longer periods of time.

From a practical point of view, management 
cannot control the grazing of individual 
plants. Decisions must be taken on larger 
scales: pastures or entire ranches. From an 
ecological point of view, the processes that 
influence plants operate across larger scales 
as well [6]. Different factors assume pri-
mary importance depending on the scale of 
analysis. Long-term, large-scale changes in 
vegetation, for example, are driven primar-
ily by climate. Shorter-term changes may 
depend on discrete events, such as a fire, 
a flood, or a hard frost. On smaller spatial 
scales, the vegetation on opposite sides of 
the same hill may differ due to aspect;  the 
competition between two neighboring grass 
plants may be determined by the growth of a 
nearby tree, or the arrival of a particular kind 
of insect. In general, the smaller the scale (in 
space or time) of what you look at, the more 
particular factors you will need , in order to 
explain how it came into being.

The effects of grazing, like other ecological 
processes, are also scale-dependent. Mod-
erate grazing has been shown to increase 
variability of plant composition if measured 
at a large spatial scale, but decrease it if mea-
sured at smaller scales. Heavy grazing, by 
contrast, reduced variability at all scales [37]. 
Two lessons may be drawn from this. First, 
there is no single “correct” scale for under-

3	The Spatial and Temporal Distribution of 		
	W ater and Nutrients

Since you’re human, don’t forget:  
it’s not people who give pure, sweet water  

to plants—it’s the black-wet-bland soil does that …
— Makoto Ooka
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standing the effects of grazing. Second, the 
greater the disturbance caused by grazing, 
the more likely that it will override other fac-
tors that also influence plants. As mentioned 
earlier, the advantage of focusing on ecologi-
cal processes is that we avoid having to make 
assumptions about scale.

In the last chapter, we looked at a single 
grass plant over the course of one year. We 
observed that it grows when conditions are 
right. In this chapter, we ask what it means 
for conditions are right. In this chapter, we 
ask what it means for conditions to be right. 
We are also concerned with the longer-term 
issue of whether that plant will reproduce 
successfully, such that the species persists 
after the plant dies. We have examined the 
stages leading up to seed production, now 
we consider the processes that determine 
if those seeds will germinate and grow to 
maturity.

The Importance of Water and Nutrients
Two ecological processes strongly determine 
the vigor and composition of vegetation, es-
pecially in arid and semiarid rangelands: the 
flow of or cycling of water and nutrients. Put 
simply, the plants on a range- what they are 
and how well they are growing- are a reflec-
tion of these underlying ecological processes. 
The goal is to develop means of managing 
grazing for improved water and nutrient 
availability, in order to benefit all the organ-
isms- including cattle and humans, plants, 
and wildlife- that depend on rangelands.

Plants require water, nutrients, and sunlight 
for growth. Sunlight is abundant in arid and 
semiarid regions, but small-scale variations 
can be important. The shade cast by trees, 
for instance, can inhibit seedling establish-
ment and growth. Grass plants with large 

amounts of old foliage can shade their own 
growth points, slowing further growth. 
Finally, the presence of plants and litter has a 
strong effect on ground surface temperatures 
and evaporation rates. Bare ground is hotter, 
drier, more subject to temperature extremes, 
and less likely to permit germination of new 
plants. Moreover, bare ground is poor habi-
tat for the microorganisms and insects that 
enhance nutrient cycling. 

Water and nutrients are not static quanti-
ties: they increase and decrease, sometimes 
rapidly, and they move around. The issue is 
therefore not simply how much moisture 
or nutrients there are, but whether they are 
available to plants when they need them. A 
heavy rainfall that runs off quickly has a dif-
ferent effect than a longer, lighter rain, even 
if the overall amount of rainfall is the same. 
Large quantities of nutrients may be present 
in an area but unavailable to plants because 
they are fixed in a form that can’t be used. 
A standing crop of dead plant matter, for 
example, must somehow return to the soil 
and decompose before it can help to nourish 
living plants. 

Returning vege-
tation on Ogilvie 
Catle Co. Ranch 
riparian area. 
(Photo: Courtney 
White)
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In arid and semiarid regions, small changes 
in the availability of water and nutrients can 
have dramatic effects on vegetation. The 
nutrients contained in a cow’s dung can 
significantly increase germination rates, for 
example. A small relief feature can capture 
extra run-off and allow a different commu-
nity of vegetation to develop. The sensitivity 
of vegetation to water and nutrient availabil-
ity is both a caution and an opportunity to 
management. Mistakes can be grave in their 
consequences, but small improvements can 
also ramify through the landscape and have 
significant beneficial effects. No one can 
control the rain, but management decisions 
can affect how much of the rain that does fall 
will benefit the local ecosystem. 

The Water Cycle
Water is constantly cycling between the 
earth and the atmosphere. It falls as rain or 
snow. Some of it enters the ground, some if 
it runs downward toward the sea. Eventually 
it evaporates and returns to the atmosphere. 
Along the way, it may move through plants, 
animals, or aquifers. We are interested here 
in a portion of the overall cycle, beginning 
when water reaches the ground or vegeta-
tion and ending when it leaves the range in 
question.

Moisture is scarce in arid and semiarid 
areas by definition. In the western United 
States, precipitation is highly variable across 
the landscape and over time. The key issue 
is how much of the total precipitation is 
retained in the system and for how long, be-
cause this determines the effectiveness of the 
moisture: how much use it can be put to by 
plants. A second, related issue is erosion: the 
potential for water to carry off topsoil and 
nutrients as it moves through the system. 
Where erosion is high, water retention tends 
to be low.

Vegetation strongly affects the distribution 
of water in space and time (see The McNeils: 
Measuring Success in a New Way). In the 

Figure 3. 
Where vegeta-

tion is dense, 
water flows are 
tortuous. Ero-
sive energy is 
dissipate and 

more water 
absorbs into 

the ground as 
it moves across 

the land. 
Source: Ludwig 
et al. 1997; 15 

[68]

An example of an 
area on Sandia 

Pueblo with a 
poor water cycle. 

(Photo: Kirk 
Gadzia)
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absence of vegetation, water hits the ground 
surface at a high rate of speed. The impact 
dislodges fine soil particles, which then clog 
the pores of the soil, greatly reducing infil-
tration. This, in turn, accelerates erosional 
processes. Soil particles attach to the water 
molecules and are transported downhill in 
run-off, reducing the quality of the soil that 
remains. In extreme cases, a thin crusty sur-

face (“capping”) develops which encourages 
run-off and inhibits plant establishment, 
reinforcing the cycle of degradation (see The 
Soil Surface: Litter, Capping, and Biological 
Crusts). 

If a raindrop hits plants or litter, on the other 
hand, the impact on the soil is greatly dimin-
ished. Even a thin cover of litter will protect 

Biological diversity, or biodiverity for short, 
may seem like a threatening term to many 
ranchers. It is, after all, the watchword of 
many environmental groups, a term with 
mysterious meaning and grand, almost 
divine significance This is unfortunate, 
because although it is sometimes used as 
a political weapon against public lands 
grazing, biodiversity need not be threat 
to ranchers at all. Nor is grazing a threat to 
biodiversity [100], especially compared to 
urbanization [35, 47]. Indeed, unlike most 
of modern agriculture, range livestock 
production needs biodiversity, because 
greater diversity gives rangelands greater 
resilience to variable conditions and to 
disturbances, including grazing.

The precise scientific definition of biodi-
versity is complex, and there are countless 
aspects of it that remain highly mysterious 
to biologists of all kinds. But for present 
purposes, it can be understood as the 
variety of biological organisms (or species) 
present in any given area or ecosystem. 
Each species has particular requirements 
to survive: a certain range of climatic con-
ditions, energy sources, etc.. Where condi-
tions are highly variable, as they are in 

Southwestern rangelands, high biodiver-
sity increases the likelihood that some spe-
cies will thrive no matter what conditions 
prevail at any particular time. To put it the 
other way around, high biodiversity makes 
it less likely that all the species present 
will decline simultaneously during a time 
of sever stress or disturbance. A diversity 
of vegetation makes the range as a whole 
more resilient: capable of recovering from 
whatever stresses or disturbances occur. 

This should be familiar to most ranchers. 
Different forage species are at their most 
palatable at different times of the year. 
Ideally, your range has a sufficient vari-
ety of plants to provide nutritious forage 
throughout the year. (Most likely, forage 
value peaks at a particular time, depend-
ing on the seasonality of your best forage 
plants- Sid Goodloe’s oak brush, for ex-
ample.)  A diverse assemblage of perennial 
grasses provides more reliable year-around 
forage and is better able to withstand 
fluctuations in rainfall, temperature, etc. 
Imagine if you had only one or two types 
of plants on your ranch: could your cattle 
make it through the year? A drought?

supplement 6

Biodiversity and Resilience
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soil from capping and reduce erosion. Live 
plants intercept water both from the sky and 
running off from higher ground. By slowing 
its progress, the plants diminish the water’s 
erosive power. Studies indicate that small 
increases in the basal cover of plants can dra-
matically decrease rates of run-off.

Plants also help to increase the infiltration of 
water into the soil. The leaves of grass plants 
catch water and deliver it to the base of the 
plant, where it is unlikely to disrupt the 
soil upon impact. Roots open pores in the 
ground and support communities of insects, 
fungi, and bacteria that create cavities and 
tunnels for water to pass through. Studies 
have found that the presence of termites, 
for example, dramatically increases water 
infiltration [32]. Without plants to feed on, 
termites disappear and the soil becomes 
more compact and impermeable. The differ-
ence is especially pronounced when rainfall 
is torrential, as in Southwestern summer 
monsoons.

The type of plants present also affects the 
water cycle, at two levels. Above ground, 
trees such as juniper have higher rate of in-
terception loss (evaporation of water directly 
from the surface of the plant) and transpira-
tion (water vapor loss through plant tissues) 
than do grasses [102]. As Sid Goodloe and 
other ranchers have learned from experi-
ence, rangelands dominated by grass capture 
a lot more water than areas dominated by 
shrubs and trees do.

The more water that is retained in the soil, 
the more resilient the system will be to 
extremes of rainfall or drought. Floods will 
be less damaging, because the water in the 
ground will prolong the life of plants during 
dry periods. A properly functioning water-

shed can make the difference between plants 
surviving a drought or not. 

As the water in the ground increases, it may 
eventually add to the local water table. Sid 
Goodloe’s Carrizo Valley Creek illustrates 
improved watershed functioning attributable 
to vegetation changes. Studies have found 
that converting shrublands to grasslands 
will increase water yield in areas receiving 
more than eighteen inches of precipitation 
per year [102]. In drier areas, however, yields 
do not increase, because rates of evapora-
tion from the soil are so hich. Which is why 
ranchers at lower (i.e. drier) elevations of 
the Southwest have discovered that restor-
ing grasses can cause surface stocktanks to 
cease filling: the water is captured in the soil, 
where it benefits plants and underground 
water supplies. Both scenarios illustrate the 
power of management to affect the distribu-
tion of water on rangelands.

The ideal distribution of water will vary 
depending on the landscape in question, but 
the goal can be expressed simply: capture as 
much of the rain that falls as possible, retain 
that water in the soil so that it can be safely 
released to plants and downstream areas 
over time. This describes a watershed that 
is functioning properly, and its importance 
cannot be stated strongly enough. What the 
rain gauge tells you is only half the story- it’s 
what happens after the rain comes down that 
will determine if it does any good for plants 
on the range. 

Roads and other man-made features of the 
landscape also have a strong effect on the 
spatial distribution of water. A road that 
traverses a slope may divert water from 
above and prevent it from reaching vegeta-
tion downslope, eventually causing a change 

t

The more water 
that is retained 
in the soil, the 
more resilient 

the system will 
be to extremes 

of rainfall or 
drought.
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in the plants growing there. Pavement will 
concentrate more water than normal in a 
ditch or other adjacent area. These things 
are simple and obvious enough, but their 
impacts on vegetation in areas where mois-
ture is the key limiting factor can be far more 
dramatic than one might expect.

The importance of water distribution is illus-
trated most dramatically by riparian areas. 
These are places where water runs on in large 
quantities, concentrating its effectiveness 
in small areas. Generally speaking, riparian 
areas also receive nutrients from elsewhere, 
transported by the water. The combined ef-
fect of these process is to make riparian areas 
significantly richer in the key factors for 
plant growth: water and nutrients. They are 
thus more dynamic, from an ecological point 
of view. Especially in the Southwest, ripar-
ian plant species are adapted to disturbance, 
particularly in the form of flooding. Taken 
together, these factors enable riparian areas 
to recover from disturbance more quickly 
than uplands, and to produce much larger 
volumes of forage. They are highly resilient, 
ecologically speaking. They are also key sites 
for range improvements, as we will see.

The Nutrient Cycle
The nutrient cycle is more difficult to see 
than the water cycle. It consists in the move-
ment of nitrogen, phosphorus, and other 
minerals from the soil, through plants, and 
eventually back into the soil. Along the way, 
nutrients may be ingested by grazers, trans-
ported to another location and deposited in 
feces, or removed from the range when the 
animal is harvested for human consump-
tion. Nutrients in plants also may fall to the 
ground as dead leaves or as ash from a fire. 
In most cases, nutrients are further bro-
ken down and made available to plants by 

decomposers, insects, fungi, bacteria, and 
invertebrates.

The more effectively the nutrient cycle func-
tions, the more nutrients are available to 
support plant growth. Nitrogen availability 
can limit plant growth in desert ecosystems 
almost as much as water does, and in some 
cases perhaps more [44, 70]. Even small 
differences in available nutrients can affect 
what plants grow, if any, in an arid or semi-
arid environment. Scientists refer to this as 
“islands of fertility”: small areas around the 
base of trees, for example, where nutrients 
concentrate and more plants grow [95, 96].

As noted earlier, decomposers are a key link 
in the nutrient cycle. Termites consume the 
majority of dead plants matter in Southwest-
ern deserts. Without their activity, much of 
the nutrients in dead plants would remain 
trapped in standing matter,; unavailable 
to other plants. Eventually the nutrients 
would escape into the air through oxidation. 
Instead they are consumed by termites and 
move downward to the surface and subsur-
face of the ground. The termites are then 
consumed by predators like ants, who return 
the nutrients to the soil in their excrement. 
Research in the Chihuahuan desert sug-

Erosion on Largo 
Creek. (Photo: 
Courtney White)
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gests that the cycling of nitrogen is more 
important than new inputs of nitrogen from 
rainfall, and that a significant fraction of the 
total nitrogen cycled passes through termites 
and their predators [70].

In the passage of nutrients from the soil to 
plants, other organisms also play roles. Tiny 
fungi form symbiotic relationships with 
plant roots, assisting in the uptake of water 
and nutrients from the surrounding soil. 

These mycorrhizal fungi help to increase the 
survival of seedlings and the growth of ma-
ture plants. But they exist only in relation to 
certain kinds of plants, including grasses and 
perennial forbs. If their host plants disap-
pear, so do they, and in their absence, other 
types of plants (shrubs and annual forbs, 
for example)  will have a greater chance of 
establishing [27].

If decomposers are active, manure patties 
will break down and disappear from view 
quickly, usually within a year. Insects will be 
visible when you break open a dried patty. 
The fine filaments of mycorrhizal fungi will 
be just barely visible in a handful of topsoil. 
Termite casings will be found near the base 
of some plants. These are indicators that 
decomposition is occurring at appropri-
ate rates. They may seem insignificant, but 
decomposers are critical to the potential 
productivity of arid and semiarid rangelands 
[119].

Disturbances like grazing and fire play arole 
in the nutrient cycle by reducing the stand-
ing crop of old plant material and bringing 
it into contact with the ground, either as 
manure, ash, or by trampling. Like all distur-
bances, these can have positive or negative 
effects depending on timing, intensity, and 
frequency. If heavy animal impact or a fire is 
followed by light, steady rain, the additional 
nutrients and sunlight may produce a thick 
growth of new vegetation. But a heavy rain, 
or severe drought, after such disturbance 
can result in tremendous erosion, carrying 
nutrients away. 

The nutrient cycle is strongly affected by the 
water cycle, for better and for worse. Plants 
are the mechanism that enables the two 
cycles to reinforce each other. An area with 

Below: 
Cow patty 

(Photo: Courtney 
White)

Right:  
Sid Goodloe 

looking for the 
presence of 

microbes (Photo: 
Sid Goodloe)
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Mike and Cathy McNeil’s ranch in south-
central Colorado has been in the family for 
more than a century. For the first ninety 
years, the ranch followed a fairly set pat-
tern. In the summer, most of the cattle 
grazed on U.S. Forest Service land in the 
nearby San Juan Mountains, while the fam-
ily worked cutting and stacking (or baling) 
hay from the native hay meadows down 
on the ranch. In the winter, the cattle fed at 
the ranch on the hay produced the previ-
ous summer. Mike’s father, like his father 
before him, took pride in the fact that the 
McNeil Ranch put up the biggest haystacks 
in the valley, and neighbors looked to the 
McNeils for clues about when to get start-
ed on the hard summer’s work of haying. 

Following a drought in 1989, Mike and 
Cathy initiated a series of dramatic 
changes in their management, based on 
the principles of Allan Savory’s Holistic 
Management. The drought had almost 
resulted in a cut on their Forest allotment, 
for which they were not prepared. As they 
scrutinized their operation, they began to 
realize that cutting so much hay no longer 
made sense, economically or otherwise. 
The costs of heavy equipment, fuel, and la-
bor far outweighed the gains in nutritional 
quality of hay compared to simply leaving 
the grass where it grew. Haying was harder 
on the grass plants, too. With a modest 
investment in fences and water, they split 
their twelve pastures into twenty-five. 
They instituted a rotation and a breed-
ing schedule based on the needs of the 
grasses, and they sold most of their haying 
equipment. Today they run more cattle on 

the same land, with lower operation costs 
and higher profits, and a lot less stress. 
Why work all summer to cut they hay, and 
all winter to feed it, when the cattle can do 
the job themselves?

The key to successful management, say 
Mike and Cathy, is good decision-making 
and planning. Change is always difficult, 
and one of the biggest obstacles they 
faced was the family tradition. How could 
they, the McNeils, not stack hay, when 
having the biggest, best haystacks in 
the valley had helped define the family’s 
values and standing for three and a half 
generations? 

One part of the answer is that, economi-
cally, Mike and Cathy couldn’t afford to let 
traditional management continue unques-
tioned. A new measure of their manage-
ment was needed, and they’ve found it. 
Instead of big haystacks, Mike and Cathy 
point at the ground. Look at the plant 
spacing, they say: it used to average two 
inches, now it’s only one.

[For more on the McNeil Ranch’s manage-
ment changes, see the Quivira Coailtion 
Newsletter of February 2000, vol.3, no.2.] 

supplement 7

The McNeils: Measuring Success in a New Way
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good plant cover will retain more water and 
cycle more nutrients, allowing the plants to 
survive droughts better and to produce still 
more vegetation in good years. If the soil is 
hard and bare, on the other hand, less mois-
ture penetrates into the ground, which dries 
out more quickly and makes plant growth 
more difficult, which in turn diminishes the 
amount of nutrients being cycled in the area. 
When considered over periods of several 
years, these reinforcing cycles are extremely 
important, especially in areas of low or er-
ratic precipitation.

Conclusion
The processes that determine water and nu-
trient availability come together at the sur-
face of the ground. If the soil is stable and the 
watershed is functioning properly, the po-
tential for long-term sustainable production 

of forage is good. Chances are that the range 
will be able to recover from disturbances like 
drought and grazing. Soil loss by wind and 
water erosion, on the other hand, weak-
ens the resilience of the system, making it 
vulnerable to disturbances. Productivity will 
gradually diminish, usually for a long time. 
Little wonder, then, that the Committee on 
Rangeland Classification of the National 
Academy of Sciences identified soil stability 
and watershed functions as the first of three 
criteria for evaluating rangeland health. The 
other two? Integrity of nutrient cycles and 
energy flow, and the presence of functioning 
recovery mechanisms. Roger Bowe puts the 
matter more bluntly. “Bare ground,” he says, 
“is the rancher’s number one enemy.” n 

Cut and piled 
hay at the 

McNeil Ranch 
(Photo: Cathy 

McNeil)
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 Prior to 1985, the Bowes ran about eighteen 
head per section, in keeping with the recom-
mended stocking rate for the area. Grazing 
was continuous year around, and the car-
rying capacity was in a long, slow decline. 
The cattle were evenly distributed across the 
ranch, but their impact was uneven: They 
tended to graze the flat mesa tops, where 
sandier soils supported a sod-bound mat of 
of blue grama grass and buffalo grass. They 
stayed out of the bottoms, where the soil has 
more clay and the vegetation was almost en-
tirely tobosa grass. The cattle did not suffer 
from this arrangement, since the glue grama 
and buffalo grass were ample for their needs. 
But the plants were not vigorous. In Roger’s 
view, the “top flats” were overgrazed because 
the sod never had a chance to recover from 
grazing and set seed. It had become a mat 
of low grasses. The tobosa bottoms, mean-
while, were overrested. The plants there had 
become senescent: coarse and grey in color.

Economic pressures compelled the Bowes to 
make changes to try to increase the produc-
tivity of the ranch. They attended a seminar 
in Holistic Management taught by Allan 
Savory. Then they sent Roger’s father to the 
same seminar in an effort to persuade him 
that was overgrazing had more to do with 
timing than with the number of cattle on the 
ranch. They they did exactly what Savory had 
told them not to do: built fences. Using wire 

salvaged from the area and their own labor, 
they divided the ranch into five grazing cells, 
each with eight pastures arrayed radially 
around a central water source. They installed 
waterlines and a few new wells to ensure that 
they would always have water where they 
needed it. They almost tripled the number 
of cattle, gathered them together, and com-
menced short-duration grazing, moving the 
herd every two days. 

The new system encountered several prob-
lems at first. The cattle were not accustomed 
to moving so often or being in a herd, and 

The Rafter F Cattle Company San Jon, New Mexico

	 in the back forty

The Rafter F Cattle Company has been in the Bowe family for four generations. 
Roger and Debby Bowe manage the ranch, which comprises 14,200 acres of pri-
vate land and 800 acres of New Mexico State Land. The ranch is about 4,000 feet in 
elevation and receives an average of fifteen inches of precipitation per year. 

 Bare ground is the rancher’s number one enemy.
 — Roger Bowe
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they still didn’t care for the coarse tobosa 
grass. The increased stocking rate was too 
much, too soon, and conception rates de-
clined. Seventy-eight days of rest was not 
long enough for the grasses to recover from 
two days of very intense impact. 

The Bowes had installed monitoring tran-
sects to measure productivity, basal cover, 
vegetative composition and vigor, and soil 
surface cover (litter). When they analyzed 
the data after one year, they found that lit-
ter had declined by five percent. This was 
unexpected and caused them to make two 
changes. They cut the herd twenty percent, 
and they added twenty-two more pastures, 
bringing the total to sixty-two. This allowed 
them to provide 122 days’ rest between graz-
ing periods. The herd was still much larger 
than it had been before 1985, large enough 
to compel the cattle to graze and trample 
the tobosa bottoms. This helped rejuvenate 
the plants there. In all, Roger reports that it 
took two or three years for the new system to 
prove itself.

Monitoring data collected since 1985 bears 
out the success of the Bowes’ modified sys-
tem. Bareground has decreased by a third; 
litter cover has increased ten percent; basal 
cover has doubled. The average distance be-
tween plants has declined almost two-thirds, 
and snakeweed has declined by ninety per-
cent. The number of perennial grass species 
on the ranch has tripled, from six to eigh-
teen. Economically, the costs of production 
per pound of beef produced have dropped by 
over fifty percent, while net income per acre 
of land has more than tripled. The stocking 
rate is more than twice what it was before.

The benefits of the system can be seen in 
other ways, too. Numerous springs which 
had dried up before 1930 began to flow again 
in the 1990’s. Water has returned to a hand-

Above:
Figure 4. Roger 

Bowe’s chart, 
Monitoring Re-

sults over a nine-
year period.

Below:
Figure 5. Bowe 

Ranch chart, 
Cost Per Pound 

of Beef
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dug well which dried up in the 1950’s. Stock-
tanks don’t fill as readily as they used to, but 
the water they capture is now clear instead 
of muddy brown. Flood run-off is also clear, 
even after a torrential rain dropped eight 
inches in thirty-six hours in 1991. Sediment 
continues to run off of the neighboring ranch 
upstream, but it is captured on the Bowe 
Ranch bottomlands, enriching the soil there. 
The Bowes can gather their entire herd with 
two people, one on a motorcycle and one in 
a pickup, because the cattle have grown ac-
customed to moving often and in a herd.  

Rafter F pasture 
system (Photo: 
Roger Bowe)

The Bowe’s management stands out not only 
for its ecological and economic results, but 
for the central role that careful monitoring 
has played in making decisions. Roger also 
monitors his cows, of course, using the sys-
tem known as Body Condition Score (BCS). 
But he recognizes that monitoring land itself 
must come first, and his monitoring program 
employs methods aimed at understand-
ing basic ecological processes like the ones 
discussed in the last chapter. In this chapter, 
we discuss why monitoring is so important 
to managing the New Ranch. n  
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Understanding Rangeland Change
In Chapter One we examined the shortcom-
ings of several conventional tools for manag-
ing grazing. The core problem concerned 
variability and scale. Arid and semiarid 
rangelands vary dramatically in vegetation 
and productivity, over both space and time. 
This variation limits the value of tools that 
assume either: 1) that larger areas are simply 
the sum of many smaller areas, or 2) that 
longer periods of time are simply the sum of 
shorter periods of time.

Chapters Two and Three described ecologi-
cal processes: the growth of grasses, the flow 
of water, and the cycling of nutrients. These 
processes are interrelated and operate on 
a number of scales simultaneously, from 
individual plants up to watershed, and from 
short periods (a growing season) to very long 
ones (decades, centuries, or even longer).

By focusing on the processes that produce 
forage, rather than just the forage itself, 
we begin to see all these scales at once. We 
understand grazing as a kind of disturbance, 
whose effects depend on timing, intensity, 
and frequency. Rangeland vegetation is 
adapted to disturbances- grazing, fire, flood, 
drought- and can recover from them within 
limits. But what are these limits? How can 
we observe and measure them? What hap-
pens if these limits are exceeded?

The timing, frequency, and intensity of 
grazing can be controlled, as we will see 

The earth’s vegetation is part of a web of life in-
which there are intimate and essential relations….

Sometimes we have no choice but to disturb these 
relationships, but we should do so thoughtfully, 
with full awareness that what we  do may have 

consequences remote in time and place.
— Rachel Carson
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in the next chapter. But we need a larger 
framework to understand how these tools 
can be employed to preserve and increase 
range productivity over the longer term. 
The framework provided here comes from 
recent research that models how arid and 
semiarid rangelands change over space and 
time. More research is needed to refine these 
models, but they have begun to be incorpo-
rated into the management of public range-
lands.

Thresholds
Imagine a particle of dust on the ground as 
the wind gradually increases. For a while, the 
particle does not move. Then, at some point 
the wind attains enough speed to lift the par-
ticle off the ground and carry it away.

The relationship between wind speed and 
lifting the dust particle is not linear. Say we 
measured the wind and the height of the 
particle and found that, at twenty miles per 
hour, the wind lifted the dust twenty feet. 
It does not follow that each m.p.h. of wind 
lifted the particle one foot. The first nineteen 
miles per hour had no effect at all. Then, at 
twenty m.p.h., a threshold was crossed and 
the dust rose. 

Thresholds are common in nature. Some of 
them are well known: water turns to ice at 
32 degrees Fahrenheit, and to vapor at 212 
degrees. Others are much harder to define. 
A wildfire may cross a threshold of heat, fuel, 
and oxygen beyond which it behaves very 
differently– crowning out in the treetops, 
for example, instead of burning along the 
ground. The key point is that change is not 
linear but subject to abrupt shifts. The more 
complicated the system under observation, 
the more difficult it is to pinpoint just what 
causes these shifts. In theory, whenever 

change is non-linear across scales, some 
threshold must exist to explain it.

In recent decades the idea of thresholds has 
been applied to the study of arid and semi-
arid rangelands [21, 36, 66, 117]. Take for 
example the shift from grasslands to shrub-
lands in the Southwestern United States 
[69]. Ecologists recognize several contribut-
ing factors: overgrazing, fire suppression, 
drought, a change in seasonal rainfall pat-
terns, and an increase in atmospheric CO2 
levels. There seems to be no way to isolate a 
single one as the cause; different combina-
tions may have occurred in different places. 
In any case, once the shift to shrublands 
occurs, grasslands do not reappear on their 
own. Some threshold is crossed, beyond 
which the change becomes self-reinforcing. 
Once mesquites reach a certain density, for 
example, abrupt decreases in grass cover 

Rio Puerco near 
Cuba, New 
Mexico (Photo: 
Courtney White)
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and increases in erosion have been observed. 
Once the grasses decrease below some 
amount of cover, there isn’t enough fuel for a 
fire. Without fire, the mesquites persist and 
dominate further. What was once a grass-
land is now a shrubland, and will remain a 
shrubland until some drastic disturbance 
occurs, naturally or otherwise [75]. Resting 
the land by excluding livestock does nothing 
to restore grasses.

State and Transition Models
Scientists have introduced a model of 
rangelands ecosystems, called the “state and 
transition” model, to account for thresholds 
of change over time. “States” are relatively 
stable associations of vegetation that may 
occur in a given area; “transitions” are the 
pathways of change across thresholds from 
one state to another [117, 118]. To date, 
these models remain largely qualitative and 
somewhat hypothetical.

A state and transition model for lowland 
sites in the Chihuahuan Desert Grassland is 
presented in Figure 6. It depicts three major 
states: grassland, grasssland-shrubland, and 

shrubland. Within each state are a number 
of vegetation association, defined by one or 
two dominant species. Eleven transitional 
pathways are identified from data; others 
are hypothesized. The critical transitions are 
those that cross from one state to another- 
that is, across a threshold.

The model differs from earlier, successional 
models in two important respects. First, it 
recognizes several possible sequences of 
change, rather than a single continuum of 
seral stages. Second, it recognizes thresholds 
of change that are induced by disturbance 
and not easily reversed, even in the absence 
of grazing. Most of the transitions are as-
sociated with disturbances such as graz-
ing, drought, and fire. State and transition 
models have recently been incorporated into 
the management protocols of the Natural 
Resource Conservation Service [42]. 

Patches: Models from Australia
Other scientists, working in Australia, have 
attempted to model variability across space 
in a way that resembles the state and transi-
tion models of change over time [68]. They 

Figure 6. A state 
and transition 

model for an 
ecological site on 
the Chihuahuan 

Desert Grassland 
(working draft, 
courtesy of Dr. 

Brandon Bestel-
meyer, Jornada 

Experimental 
Range). The solid 
arrows represent 
transitions that 
are known from 

data collected 
at the Jornada 

Experimen-
tal Range; the 

dashed arrows 
are hypothesized 

transitions; 
the vertical, 

dashed lines are 
thresholds that 

divide groups of 
relatively stable 

states.
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describe arid and semiarid landscapes as 
mosaics of bare ground and vegetation of 
various kinds. These “patches” interact with 
each other to distribute scarce resources 
such as water and nutrients. A patch of bare 
ground, for example, sheds water downhill. 
The water picks up litter and sediment and 
deposits it someplace else, where it encoun-
ters vegetation or flat ground. The receiving 
patch thus accumulates more resources, en-
abling more or different vegetation to grow. 
In this model, the thresholds are spatial ones 
that can be measured in terms of moisture, 
nutrients, or microclimatic conditions like 
soil temperature. Patches, like states, tend 
to be self-reinforcing. They can of course 
change, due to disturbances like fire or graz-
ing, flood, or drought.

In theory, these two new models can be com-
bined. Every “state” can be seen as a mosaic 
of patches interacting with each other. Each 
patch is characterized by differentials of wa-

ter and nutrient availability that determines 
what grows there. Transitions occur when 
the relations among patches change, push-
ing the system as a whole across a threshold 
of change. Heavy grazing during a drought, 
for instance, might eliminate many small 
patches of grass, causing a hillside to become 
one large patch of bare ground. This leads to 
increased run-off rates, concentrating water 
and nutrients in another area, perhaps many 
miles downstream. The hillside may not 
recover many years, having lost the ability 
to retain moisture and nutrients needed for 
plant establishment.

The idea of thresholds helps to explain why 
degraded rangelands have not recovered 
with lighter grazing or even with complete 
exclusion of livestock. But change can also 
occur towards greater productivity and bet-
ter ecological functioning. If good summer 
rains occur in two consecutive years, for 
example, perennial grasses can germinate 

Erosion, pedes-
taling. (Photo: 
Kirk Gadzia)
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in large numbers and compete successfully 
with annuals. Conversely, winter drought 
can stress undesirable species like burroweed 
more severely than grasses, creating a man-
agement opportunity.

The patch model provides a way to think 
about these thresholds of desirable change. 
Consider Sid Goodloe’s Carrizo Creek, for 
example, or Roger Bowe’s old springs. By 
increasing grass cover in the surrounding 
uplands, Goodloe and Bowe increased water 
retention in their watersheds. The water 
gradually accumulated and replenished the 
water tables in lower areas. At some thresh-
old, the springs and the creek returned.

Riparian areas are the most productive parts 
of arid and semiarid landscapes because they 
receive water and nutrients from the up-
lands. One can expect vegetation to establish 
in riparian areas more quickly and reliably 
than anywhere else. Once a riparian area is 
well vegetated, moreover, it captures water 
and nutrients and retains them in the local 
area. These benefits can then spread out-
ward: a rising water table can benefit nearby 
vegetation; the corridor of thick vegetation 
can expand; uplands can benefit by manage-

ment changes made possible by the greater 
forage production in the riparian area. It is 
the opposite of the vicious cycle of nutri-
ent and water loss described in the previous 
chapter: a positive feedback loop, once estab-
lished, can result in compounding ecological 
improvement.

 The high degree of variability in arid and 
semiarid rangelands, combined with the is-
sue of thresholds, makes management a very 
difficult challenge. The same grazing pres-
sure can have little effect in a year of good 
rainfall, but cause lasting damage during a 
drought. It is much easier to prevent an area 
from crossing a threshold- from grassland to 
shrubland, for example- than it is to reverse 
the change after it has occurred. But science 
has not yet learned to predict exactly where 
these thresholds are. There are too many 
variables to consider all at once. How can 
management proceed?

Monitoring
The ecological processes discussed in earlier 
chapters are difficult to observe or measure 
directly. Most of a grass plant is below the 
ground, in the root system. Most of a grass 
plant is below the ground, in the root sys-
tem. Nutrients like nitrogen phosphorus are 
invisible to the eye. You can look during a 
rainstorm to see if water is running off or 
soil is eroding, but most of the time water 
is moving under ground, evaporating into 
the air, or being used by plants in ways that 
aren’t immediately observable.

Monitoring is a way of measuring ecological 
processes indirectly. The processes them-
selves cannot be observed, but indicators of 
the processes can be observed and measured 
(Figure 7). Litter cover, for example, is an 
indicator of the nutrient cycle, because for 

Healing riparian 
area on Rafter 

F Ranch (Photo: 
Roger Bowes)
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nutrients to cycle, organic material must be 
produced and then returned to the soil for 
decomposition. By monitoring litter cover 
over time, we learn valuable information 
about the functioning of the nutrient cycle, 
and, by extension, about the productivity of 
the land being monitored. Recall that Roger 
Bowe modified his new grazing system when 
his monitoring detected a five percent drop 
in litter cover. He would not have even no-
ticed this change without a strong monitor-
ing program.

Similarly, the water cycle can be monitored 
by measuring the amount of bare ground 
and looking for signs of erosion, because the 
way water moves when it hits the ground is 
critical to the cycle as a whole. Roger Bowe 
stresses the importance of looking down at 
the land. If you look across it, you’ll see lots 
of grass even where bare ground is more 
than fifty percent of the surface (see The 
Soil Surface: Litter, Capping, and Biological 
Crusts).

In a sense, every rancher monitors ecological 
processes already, by observing the condition 
of cattle or the water level in stocktanks, or 

example. These too are indicators: indirect 
reflections of vegetation or watershed condi-
tions. The information they give is important 
to management. The trouble is that they 
are further removed from basic ecological 
processes than ground cover and vegeta-
tion. The cattle lose weight only after the 
grasses have declined; the stocktank fills with 
sediment (or blows out in a flood) only after 
the watershed has lost its capacity to retain 
moisture. You might say that these indicators 
are too indirect; the lag time may be too long 
to allow for effective management interven-
tion, especially where conditions are highly 
variable and subject to thresholds of change. 
Visual evaluation is also imprecise and sub-
ject to distortion. 

Monitoring programs can be designed to 
measure almost anything, to almost any 
degree of precision. They can be as simple 
a series of fixed points where you can take 
photographs every year. Often they are more 
labor-intensive and require several years of 
committed effort to yield their full benefit in 
improved information. For these reasons, it 
is very important to choose one’s monitoring 
objectives carefully, paying close attention 

Figure 7. 
Relationship 
between funda-
mental criteria, 
indicators and 
measurements 
for riparian 
and upland 
communities. 
[62] 
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to particular circumstances and needs. Time 
invested in good design can dramatically 
increase the efficiency and utility of monitor-
ing (see Designing a Monitoring System). 

 Above all, monitoring must be: 1)done con-
sistently, year after year; 2)practicable- that 
is, not too time-consuming or difficult; and 
3)related to management goals and activi-
ties. If it is not consistent, the data will be 
poor and perhaps reveal nothing. If it is not 
practicable, it becomes a nuisance which will 
either be avoided altogether or done poorly. 
And if it is not related to management, then 
the whole program may be little more than 
an academic exercise.

The point of monitoring is simple: it provides 
feedback that is more timely and objec-
tive than informal observation can ever be. 

Monitoring data can reveal the effects of 
management decisions well before they are 
apparent to the naked eye, greatly increas-
ing one’s ability to avoid lasting damage and 
to encourage range improvement. Every 
manager learns from experience, but good 
monitoring allows that learning to happen 
more quickly and systematically. 

These days, monitoring data are also im-
portant for another reason, especially for 
ranchers who use public lands. They provide 
a documented record of range conditions 
and trends, based on objective, quantifiable 
measurement. Such a record is powerful tes-
timony to the quality of management if you 
wind up in a Forest Service office or a court-
room facing criticisms from agency officials 
or environmentalists. Given the frequency of 
such disputes, it’s fair to say that monitoring 
is no longer an optional exercise. It’s a cost of 
doing business. n 
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Mike and Cathy McNeil’s ranch in south-
central Colorado has been in the family for 
more than a century. For the first ninety 
years, the ranch followed a fairly set pat-
tern. In the summer, most of the cattle 
grazed on U.S. Forest Service land in the 
nearby San Juan Mountains, while the fam-
ily worked cutting and stacking (or baling) 
hay from the native hay meadows down 
on the ranch. In the winter, the cattle fed at 
the ranch on the hay produced the previ-
ous summer. Mike’s father, like his father 
before him, took pride in the fact that the 
McNeil Ranch put up the biggest haystacks 
in the valley, and neighbors looked to the 
McNeils for clues about when to get start-
ed on the hard summer’s work o Control-
ling the timing, intensity, and frequency of 
grazing is important on all rangelands, but 
the results of management are most ap-
parent in riparian areas, where water and 
nutrients are more abundant than in the 
surrounding uplands. Jim Winder’s Macho 
Creek is but one of numerous examples of 
riparian restoration through better control 
of grazing. 

Under continuous, year round grazing, 
cattle tended to overutilize the riparian 
area, where forage, water, and shade were 
relatively abundant. As a result, plants 
were grazed repeatedly, with little time to 
rest. Over time, Macho Creek became little 
more than a depression in the range. Dur-
ing floods- as in the photo- the water was 
muddy with sediment. At other times, the 
creek was completely dry.

Jim’s cattle still graze Macho Creek, but the 

timing of the grazing has been carefully 
controlled for the last fourteen years. Graz-
ing occurs mostly in the dormant season, 
and only for very short periods of time, 
giving the plants ample time to recover. 
The resulting change has been dramatic, 
as the photos illustrate. Riparian trees have 
established and grown, and the creek has 
returned to clear, perennial flow. Forage 
production has also increased. In fact, Jim’s 
cattle harvest ten times as much forage 
from Macho Creek than before, but with far 
less impact on the plants. Just upstream, 
where a similar management change has 
been implemented in a collaborative effort 
by the permittee, the State Land Office, the 
Quivira Coalition, the Jornada Experimen-
tal Range, and Hawks Aloft, monitoring has 

supplement 8

Restoring Riparian Areas
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Especially in arid and semiarid areas, the 
condition of the soil surface is critical to wa-
ter and nutrient cycling. It is here that all the 
components needed for life come together: 
sunlight, water, minerals, air, plants. And 
it is here that they can come apart, under 
extreme natural conditions and/or poor 
management.

Litter- the bits and pieces of old plants that 
fall to the ground- is far more important 
than it appears. Not only does it represent 
important organic material for building up 
minerals in the soil, it also protects the soil 
from wind and water erosion. By absorbing 
the impact of raindrops, especially in heavy 
rainfall events, litter prevents soil particles 
from being dislodged and dispersed. Of 

course, living plants do this too, but in most 
arid and semiarid settings there isn’t enough 
water to support a dense cover of living 
plants. Litter helps to fill in the gaps.

The importance of litter is illustrated by what 
happens when it’s absent. Capping begins 
to develop. Raindrop impact separates fine 
soil particles, which then collect in soil pores, 
clogging them up. The soil surface hardens, 
gradually becoming impermeable to water 
and air. Plants cannot establish, because 
seeds cannot germinate. Without plants, 
there are no roots or insects to open up new 
pores in the soil. In certain soil types, the 
capping can become an inch thick and as 
hard as a tennis court. Water runs off quickly, 
and wind easily picks up small soil particles 

supplement 9

The Soil Surface: Litter, Capping, and Biological Crusts

documented increases in both forage and 
songbird abundance and diversity.

These results are not exceptional. On Date 
Creek, in Arizona, rancher Phil Knight has 
restored an amazing cottonwood-willow 
forest (see photo) simply by limiting graz-
ing to the winter, dormant season (see 
Before photo). [Photos courtesy of Dan 
Dagget.] There are other examples from 
elsewhere in the Southwest [15] and the 
arid and semiarid regions are extremely 
important for wildlife, watershed function-
ing, and forage production. Fortunately, 
they can restore themselves fairly quickly 
given greater control over the timing, 
intensity, and frequency of grazing. 
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and any litter that arrives on site and carries 
them away. Serious capping represents the 
crossing of an ecological threshold: The cy-
cle is self-reinforcing until some disturbance 
can break the capping and new plants can 
colonize the area.

At the other extreme, and not to be con-
fused with capping, are biological crusts 
(also known as cryptogamic, microphytic, or 
microbiotic crusts). These are crusts formed 
by microorganisms and bryophytes- mosses, 
lichens, algae, and cyanobacteria- interact-
ing with the top few millimeters of the soil. 
In arid and semiarid areas, biological crusts 
play important ecological roles, somewhat 

similar to the role of plants: they stabilize 
soils against erosion. Biological crusts also 
assist in mineral nutrient cycling and can in-
crease water infiltration and fix atmospheric 
nitrogen, making it available to plants. 
Biological crusts can thus help to bring an 
area back across the threshold, by creating 
conditions favorable to plant germination 
and insect activity.

Biological crusts are capable of withstand-
ing severe droughts, but they are extremely 
vulnerable to physical disturbance. Fires, 
vehicles, livestock, and even human feet 
can damage crusts, especially when the are 
dried out [8, 90]. Recovery is slow: seven to 
twenty years or more, depending on condi-
tions and the make-up of the crusts them-
selves [13, 61]. Research on biological crusts 
is active, and a great deal remains to be 
understood. It may be that some landscapes 
can support biological crusts but little more 
than that, in which case livestock grazing is 
effectively impossible. On the other hand, 
crusts may be interim states, which will 
gradually change as grasses establish and 
develop. 
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It is extremely important to design your 
monitoring well, and to get professional as-
sistance if necessary. Poorly designed moni-
toring will yield information that is either of 
poor quality or irrelevant to your manage-
ment- either way, it will not be a good use 
valuable time and resources.

How to design a monitoring program is ad-
dressed in the new Monitoring Manual for 
Grassland, Shrubland and Savanna Ecosys-
tems recently developed by scientists at the 
Jornada Experimental Range in Las Cruces, 
New Mexico [62].  The manual provides clear, 
step-by-step guidelines for designing and 
implementing monitoring for a variety of ob-
jectives on rangelands. The Quivira Coalition, 
in partnership with the JER, offers workshops 
to train people in the protocol of the manual.

What you monitor and how you monitor 
depend on your management goals, the 
resource issues confronting you, and the 
amount of time and money you can afford 
to devote to it. Your monitoring program 
should detect changes of importance to 
your goals and help you evaluate manage-
ment decisions. The Jornada protocol distin-
guishes four levels of monitoring, ranging 
from simple to complex:

•	 �Level 1 monitoring is qualitative and 
descriptive: a simple record of what the 
range looks like. Fixed-point photographs, 
taken at the same time every year, are the 
best way to do this kind of monitoring.

•	 �Level 2 monitoring provides feedback to 
management, combining Level 1 methods 

with records of utilization rates, stocking 
levels, dates of pasture rotation, and so 
forth. The fenceline contrast shown on 
>p.24<, combined with the grazing infor-
mation in the caption, is a simple example 
of what this might look like for one year. 
Monitoring the dates and amounts of 
precipitation is another important level 2 
monitoring activity.

•	 �Level 3 monitoring is quantitative and 
requires a certain amount of training. The 
vegetation transects employed by the 
Natural Resources Conservation Service 
are an example.The new Jornada protocol 
supplements vegetation data with moni-
toring for soil and watershed conditions, 
which will become more important to 
ranchers in the near future due to provi-
sions of the Clean Water Act relating to 
rangelands. Level 3 monitoring provides 
information relevant to the ecological 
processes and functioning of the range.

•	 �Level 4 monitoring is the most technical 
and specialized, and addresses specific re-
source issues such as endangered species. 
The program in place on the U Bar Ranch 
is an example (see The Ogilvie Cattle Com-
pany and the U Bar Ranch).

At the very least, every ranch should have 
some Level 1 and Level 2 monitoring in 
place, to document conditions and manage-
ment from year to year. It doesn’t take much 
time or money, anyone can do it, and over 
time, you’ll be surprised how much informa-
tion can accumulate in a photo album and a 
notebook.

supplement 10

Designing a Monitoring Program 
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The ranch at Nutt has been in Jim’s family 
for four generations. Thirteen years ago, Jim 
launched a rotational grazing system, using 
two-strand electric fences to divide the ranch 
into sixty-six pastures. Prior to that time, the 
ranch had had only three pastures, and the 
cattle had spent every summer in the same 
one. Now, Jim moves his cattle every one to 
three days throughout the growing season. 
Moves are planned so that no pasture is 
grazed predominately in the dormant season 
and only for very short periods of time.

The range has responded dramatically to ro-
tational grazing management. The diversity 
of grasses has increased on upland pastures, 
and prime forage species like bluestem are 
coming back. The Macho Creek riparian 
corridor has changed from a sandy trench to 
a densely vegetated ephemeral stream, and it 
now supports more than ten times as much 
grazing as it did before. Smaller gullies are 
also recovering, with cut banks becoming 
less steep and vegetation taking hold. The 
ranch carries twice as many cattle as before 
and about fifty percent more than the official 
carrying capacity for the area.

Jim’s management requires careful planning 
ahead of time, as well as ongoing monitoring 
and flexibility to cope with changing condi-

tions. At the end of the growing season, in 
October, Jim examines the forage that has 
grown and calculates how much grazing it 
will support. He does this in terms of animal-
days per acre, or ADAs. The grazing plan for 
the coming year is based on these numbers. 
This way stocking decisions are made after 
the summer grasses have grown rather than 
before. Jim refers to this as “dormant-based 

The Beck Land and Cattle Company Nutt, New Mexico 
	 in the back forty

 Jim Winder is owner and manager of the Beck Land and Cattle Company, located 
in southwestern New Mexico. His two ranches comprise about 9,000 acres of 
private land, and 40,000 acres of BLM land. Elevations range from 4,200 to 6,200 
feet and precipitation averages about ten inches per year. Jim is a co-founder of the 
Quivira Coalition, and his experiences helped to inspire this handbook. 

As long as the manager has an open mind,  
I guarantee [New Ranch Management] will work 
anywhere, anytime.
— Jim Winder
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grazing,” because it treats dormant grasses 
as the key forage base for planning purposes. 
In January and February, plans are adjusted 
depending on winter rains: a wet winter will 
produce a large crop of spring forbs that 
are highly nutritious for cattle. A dry winter 
means the forbs will not be coming and man-
agement will have to adjust. Around mid-
March, Jim measures the spring forb, again 
in ADAs. Further adjustments are made at 
the end of July, depending on whether the 
summer rains have begun or not.

Jim stresses the importance of making stock-
ing decisions early. He plans on the assump-
tion that drought is a common occurrence 
in the Chihuahuan desert: five years out of 
ten will see less than average rainfall and two 
years in ten will be severely dry. By destock-
ing at the first indication of drought, Jim 
minimizes the chance that drastic cuts will 
be necessary later on: the smaller the herd, 
the less quickly it will exhaust the supply of 

available forage. He keeps a combined herd 
of around sixty percent mother cows and 
forty percent stockers, so that he can destock 
easily if necessary by selling stockers.

It might seem like Jim’s management would 
require a lot more work, with all the fenc-
ing and moving of cattle. Once established, 
however, the opposite is the case: the cost 
of labor per animal is less now than it was 
before. Jim points out that he always knows 
exactly where his cattle are, and he can see 
them all in fifteen minutes. The cattle are 
accustomed to frequent moves, and they 
cooperate readily because they have learned 
that fresh feed awaits them. Jim opens a gate, 
blows a whistle, and with some help from 
his dogs, moves the entire herd in less than 
half an hour. He can count them as they pass 
through the gate and watch for any prob-
lems. The cattle are more docile than they 
used to be, which cuts down labor time and 
allows Jim to keep far fewer horses than be-

Grass growing in 
a cow hoof print  

(Photo: Jim 
Winder)
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fore. And because they stay in a herd rather 
than dispersing, the cattle are better able to 
protect themselves against predators: Jim has 
lost only two calves to predators over the last 
thirteen years.

Jim likens all the fences to training wheels, 
which he needed at first but could now do 
without. His cattle have little inclination to 
break through them, since they never expe-
rience a shortage of feed. It’s not the fences 
but the planning, the constant evaluation of 
conditions,and the flexibility that make his 
system work, he says. Cattle can be managed 
by controlling the supply of water, the loca-
tion of mineral blocks, or by herding them 
with dogs (see Herding).

Jim pays as much attention to the ground 
as he does to his cattle. Everywhere he goes 
on the ranch he looks for signs of the land’s 
health. A key indicator of this, he feels, is 
in the soil itself: the fungi and termites and 
other decomposers that break down plant 
material and cycle nutrients back into the 
soil. He looks for insects in his cows’ ma-
nure, and for termite casings at the base of 
plants. He notes the presence of wildlife scat 
or tracks- anything that might tell him some-
thing about how the range is working or not 
working.

Jim considers himself a natural resource 
manager as much as a rancher. He reads 
articles from ecology journals and has 
consulted at length with scientists at the 
Jornada Experimental Range in Las Cruces. 
He devotes considerable time to working 
with conservation organizations, and he 
welcomes hundreds of visitors every year to 
tour his ranch and discuss rangeland health. 
While successful management has greatly 
improved his bottom line (and relations 
with his banker), Jim’s philosophy subor-
dinates economic returns to the needs of a 
healthy ecosystem. He predicts that, in time, 
ranchers will be paid as much for protecting 
watersheds, wildlife habitat, and biological 
diversity as for producing food. n
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The preceding chapters have outlined a 
scientifically informed framework that helps 
explain the successes of a handful of progres-
sively managed ranches. By controlling the 
timing, intensity, and frequency of grazing, 
the New Ranch ensures that rangelands 
recover from the disturbance that grazing in-
evitably causes. And by focusing on the eco-
logical processes that sustain range produc-
tivity, the New Ranch works to enhance and 
restore habitat for wildlife, proper function-
ing of watersheds, and- not least- economic 
vitality for the ranch operation.

5 New Ranch Management

It should be clear, however, that the practices 
of these ranchers do not constitute “scientific 
proof”  of any single management program. 
Many things about arid and semiarid range-
lands remain to be deciphered by scientific 
research. Sid Goodloe, David Ogilvie, John 
and Mac Donaldson, Roger Bowe, and Jim 
Winder have all adapted their management 
over time, taking risks and learning from 
their mistakes. They have combined scientif-
ic insights with personal observations, gen-
eral principles with particular circumstances. 
This commitment to learn from the land, to 
focus as much on what we do not know as on 
what we do, is perhaps the single clearest les-
son we can take from their experiences.

Now it is time to examine how this frame-
work can be translated into management 
practices on the ground. Two primary tools 
are available: disturbance and rest. Some 

The goal is a harmony between the human 
economy and nature that will preserve 

both nature and humanity …
— Wendell Berry
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disturbances can be manipulated, like graz-
ing and (to some degree) fire. Others, like 
drought and flood, are largely beyond the 
manager’s control. The central principles 
of New Ranch management are to use the 
tools skillfully (control grazing and rest) and 
to plan for the disturbances that cannot be 
controlled. By exercising greater control over 
grazing pressure, and planning one’s man-
agement to adapt to changing conditions, 
the New Ranch achieves sustainability, both 
economic and ecological.

Controlling the Timing, Intensity and 
Frequency of Grazing
We have seen that grazing is a disturbance 
which, like other disturbances, may be good, 
bad, or indifferent in its impacts on range-
lands. These impacts depend on when the 
disturbance occurs, how severe it is, and how 
soon it recurs. Hence the importance of con-
trolling, the timing, intensity, and frequency 
of grazing pressure.

Intensity. Intensity refers to how much bio-
mass is removed from a plant by livestock. 
It measures the percentage of net primary 
production that is channeled into herbivores 
rather than consumed by fire, oxidation, or 
decomposers.

Intensity is a function of three variables: 
the number of animal units in a pasture, the 
length of time they are there, and the size of 
the pasture. To manage intensity, therefore, 
requires a tool with three components: one 
for animals, one for time, and one for area. 
Animal-unit-months, or AUMs, is inad-
equate for this, because it has only two com-
ponents: one for animals and one for time. 
Its time component, moreover, is rather 
gross: a month is not very precise. (This is es-
pecially true when one considers that AUMs 

were originally derived by dividing annual 
carrying capacity measurements by twelve 
to suit the management of grazing in Forest 
Service allotments.) Another conventional 
tool, stocking rates, also has only two com-
ponents: one for animals and one for area. 
Head per section, or acres per head, takes 
no account of time. Utilization rates- which 
superficially resemble intensity- have none of 
the three components. A certain utilization 
rate may be a good goal for management, but 
it is not a practical tool. Something else is 
necessary to translate the goal into a man-
agement strategy.

Animal-days per acre, or ADAs, contain all 
three components necessary to measure and 
manage intensity. Adjustment must be made 
for the class of livestock being grazed. Roger 
Bowe calculates a mother cow as one ani-
mal unit, a cow with calf as 1.5 animal units, 
weaned calf as 0.7 animal units. Once this 
adjustment is made, animal-days per acre is 
exactly what it says: animal units, multiplied 
by days in the pasture, divided by the size 
of the pasture in acres. See Using ADAs to 
Control Grazing Intensity.

Timing and Frequency. The limitation of 
ADAs as a management tool is that they do 
not account for the other factors that de-
termine the impacts of grazing: timing and 
frequency. If grazing occurs only in the dor-
mant season, then ADAs can be an adequate 
tool by itself (see Ghost Ranch: Grazing in 
the Dormant Season Only). But most ranch-
es cannot destock for the growing season 
and restock again in the fall. 

During the growing season, the challenge 
is to control the impact of grazing in such 
a way that the grasses have time to recover. 
David Ogilvie strives to have all his grasses 
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set seed; Jim Winder’s goal is to have all his 
grasses recover completely from grazing by 
the end of the growing season; put another 
way, his goal is zero percent utilization: no 
difference in biomass between grazed and 
ungrazed plants.(This may be unachievable, 
strictly speaking, but it’s an important ideal 
to work towards.) Both David and Jim, like 
Sid Goodloe, Roger Bowe, and the Donald-
sons, accomplish their goals by moving their 
cattle frequently. This way they can control 
the rest periods allowed for recovery.

It’s impossible to know when it will rain, how 
much, or how long the growing season will 
last. So there’s no telling exactly how long it 

will take for grasses to recover from graz-
ing. But the principles of growing season 
management are fairly simple: 1) the more 
leaf area that’s grazed off, the longer recovery 
will take, and 2) a plant that is grazed again 
before recovering will store less energy in its 
tissues and will weaken over time.

A rotational system mimics the grazing pat-
terns of wild ungulates to grassland environ-
ments. Each pasture is grazed for a short 
period of time, then allowed to rest. How 
precisely the timing and frequency of grazing 
can be controlled depends on the number 
of pastures in the rotation. Jim Winder and 
Roger Bowe calculate grazing periods this 
way: 
	 Grazing Period = Rest Period divided by 	
	 the Number of Pastures minus one

On the Bowe Ranch, with 62 pastures, two 
days of grazing are followed by 122 days of 
rest. When there were only 40 pastures and 
the rest period was only 78 days, the grasses 
weren’t recovering, so either the grazing 
period had to be shorter or the number of 
pastures had to be increased. The same for-
mula can be applied with smaller numbers of 
pastures as well. David Ogilvie, for example, 
has sixteen pastures in the growing season 
rotation, so his grazing periods are longer, 
both absolutely and relative to rest periods. 
Because he rotates more slowly, however, his 
pastures rest for about a year before being 
grazed again.

In addition to rotation and rest, there is the 
issue of timing within the growing season. 
As pointed out earlier, grasses are more vul-
nerable to disturbance early in the growing 
season, when energy from the roots has been 
expended in producing leaves. Because dif-
ferent species of grass begin growing at dif-

Top:
A small plot 

on the Babbitt 
Ranch in Arizona 
with 840 head of 

cattle on it. 

Bottom: 
Right after the 

cattle leave the 
plot. (Photos: 
Dan Daggett)



page 61a guide to restoring western rangelands

New Ranch management

ferent times, there is no single moment when 
grazing impacts are greatest. Moreover, 
cattle tend to select young, green plants. The 
practical point is thus that grazing should 
not happen at the same time of year every 
year in any given pasture. If it does, the 
palatable species that are young and green at 
that time of year will bear a disproportion-
ate share of the impact and will eventually 
decline relative to other species. All of the 
ranchers profiled here change their rotations 
from year to year, so that the impact will be 
distributed more evenly across the plant spe-
cies present.

In theory, the greater the intensity of graz-
ing during the grazing period, the longer the 
rest period must be to allow for recovery. 
The ranches profiled here appear to confirm 
this: to increase intensity (i.e., stock more 
cattle on the same amount of land) requires a 
larger number of pastures. The ranches with 
higher stocking rates (Bowe and Winder) 
have many more pastures and much shorter 
grazing periods than those with lower stock-
ing rates (Goodloe, Donaldson, and Ogil-
vie). The claim that rapid rotation allows for 
much higher stocking rates is disputed in 
the scientific literature, however. The safest 
conclusion seems to be that greater control 
over grazing in all its dimensions- timing, 
intensity, and frequency- may increase the 
productivity of the land, allowing for stock-
ing rate increases over time. 

Animal Distribution
 Control over grazing boils down to control 
over the distribution of livestock across the 
range and over time. On the New Ranches 
we’ve examined, this is accomplished with 
fencing. It does not have to be five-strand, 
barbed wire fence. Most interior fences are 
two-strand electric fence. Sid Goodloe uses 

three-strand, barbed wire fences with the 
posts set 90 feet apart. Large staples hold 
the wire loosely against the posts, so that 
the wires can give a little when pressed by 
livestock.

There are other ways to control the distribu-
tion of livestock, of course. Mineral blocks 
have used this way for decades. Where water 
can be turned on and off, it can also be used 
to control the location of grazing pressure. 
Herding is an ancient technique that is cur-
rently being reborn in a few areas. Riders and 
dogs are used to move and control the herd. 
There are also skilled practitioners of stock-
manship, who have mastered the art of “low-
stress” livestock handling. These techniques 
require practice and education of animals 
and humans alike. Once perfected, stock-
manship reduces stress on the livestock and 
makes it possible to move large numbers of 
animals with small inputs of time and labor. 
The effectiveness of these tools depends on 
the terrain and vegetation of a given range, 
the breeding and disposition of animals, and 
the inclinations and training of managers

Perhaps the most controversial issue in live-
stock distribution is livestock density. Should 
livestock graze together in a herd, or should 
the be spread out across the range? For 
decades, rangers and range conservationists 
have worked to spread cattle out in order 
to utilize forage more evenly across large 
pastures. Clearly, it is desirable to avoid over-
utilizing certain area while underutilizing 
others. The question is how to achieve this. 

The New Ranchers have chosen to amal-
gamate their herds and work them as a 
single unit or, in certain circumstances, as 
two herds (to allow replacement heifers to 
acclimate without competition from older 
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cows, for example). The benefits they at-
tribute to this are several. A single herd is 
more easily monitored: Roger Bowe and 
Jim Winder both stress that they can see all 
their livestock quickly and easily, whenever 
they want. This decreases labor and other 
costs associated with routine care. Anyone 
who has spent a week or two gathering cattle 
spread out over a large pasture knows that 
simply finding your animals can be very ex-
pensive. Cattle in a herd are also better able 
to fend off predators than if they were spread 
out, just as wild ungulates are. Given the 
importance of predators to environmental-
ists, this is a political advantage as well as an 
economic one.

Planning
The ranchers interviewed for this handbook 
are unanimous in saying that planning has 
been critical to their successes. Not only 
does good planning improve management, it 
also provides a greater sense of control over 
one’s livelihood, an important boost to mo-
rale in a business characterized by uncertain-
ty and risk. A lot of planning work is tedious: 
sitting at the computer, poring over monitor-

ing results, keeping records. But as in any 
business, it pays off on the bottom line.

Plans should be flexible, but always ready for 
the worst. All of the ranchers profiled here, 
and several others I interviewed, stressed 
that they plan every year as if it will be a 
drought year. If the drought happens- as it 
does as often not- they’re ready for it. If it 
doesn’t, they find themselves in a good posi-
tion: to hold over some calves, buy in some 
steers, or bank the forage for the future.

Grazing Pressure. The central task of plan-
ning is to allocate grazing pressure. This 
includes when the grazing will occur, at what 
intensity, and for how long. Jim Winder di-
vides this task into three components: inven-
tory, allocation, and monitoring. By doing 
an inventory, he learns how many ADAs are 
available on his ranch at the end of a growing 
season. He then allocates that forage, creat-
ing a sort of grazing budget. He knows ex-
actly how long his present herd can feed in a 
given pasture and still leave enough leaf area 
for subsequent recovery. Jim also allocates a 
certain amount of biomass to wildlife needs 
and sets aside some forage for emergencies.

Together, inventory and allocation allow 
stocking decisions to be made well in ad-
vance, greatly reducing uncertainty. If he has 
24,000 ADAs in a pasture, for example, then 
Jim knows he can graze 240 animals for 100 
days. If 100 days won’t be long enough to get 
him back to the growing season, he can de-
stock now and be confident that the pasture 
will support 200 head for 120 days.

Finally, Jim monitors conditions in his pas-
tures throughout the year. The amount of 
available forage in each pasture is recorded 
on a map of the ranch, using different col-

Above: 
An area on 

Roger Bowe’s 
ranch before 

and after intense 
animal impact. 

The abundant 
plant in the top 
photo is broom 
snakeweed, an 

undesirable half-
shrub. 

Next page:
Cattle trampled 

it into the 
ground, and 

it was largely 
replaced by 

grasses. (Photos: 
Roger Bowe)
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ored pins to indicate degrees of use. Tran-
sects in each pasture are read after grazing 
and again at the end of the growing season 
to measure progress towards the goal of zero 
percent net primary production utilized.

Timing issues are easily incorporated into 
planning grazing pressure.  The first ques-
tion is which areas to graze in the dormant 
season and which in the growing season. 
Frequently, different areas will lend them-
selves to summer or winter use, due to eleva-
tion and climate. This may mean staying out 
of rugged terrain in the hot summer months, 
when cattle will tend to congregate in low-
lying, shaded areas and avoid the ridgetops. 
Or it may mean pushing the herd up into the 
mountains in the summer to colder pastures, 
where snow may preclude winter grazing. 
Within the growing season, planning should 
consider grazing periods, rest periods, and 
any special circumstances associated with 
particular pastures, such as the presence of 
riparian areas or sensitive wildlife habitat. 
When Roger Bowe was first implementing 
his new system, he flagged individual grass 
plants and monitored their growth after 
grazing to determine how long his rest pe-
riods should be. Such questions can only be 
answered by careful evaluation of conditions 
specific to each ranch.

Managing for the Whole. Planning cannot 
be limited to a single year’s grazing schedule. 
It must also anticipate the great variability of 
forage production over longer time periods. 
Jim Winder characterizes this as nature’s 
“boom and bust” cycle. To plan for it re-
quires attention to the ecological processes 
described in Chapter Three and awareness 
of thresholds of change, as discussed in 
Chapter Four. This means looking at more 
than just the forage, which is only one part 

of the system. What gets eaten by livestock is 
a function of numerous processes involving 
water, soils, decomposers, other plants, and 
so on. 

The aim of planning in “bust” periods (this 
usually means drought, but it can also be 
fires, insect infestations, diseases, or any-
thing that reduces forage to very low lev-
els) is to minimize the negative effects. In 
a short-duration grazing system, this may 
entail slowing the rotation, to allow longer 
rest periods for grasses to recover. In other 
systems, it may mean taking less forage off 
the range by decreasing grazing intensity. 
Often, this means destocking. Thresholds 
of negative change are easily crossed when 
plants are stressed, and long-term consider-
ations may compel short-term austerity.

Droughts also stress troublesome species like 
snakeweed and burroweed, however, and 
may present management opportunities. If 
you must feed hay, for example, distribute it 
in an area infested with snakeweed and use 
the cattle’s impact to set back the existing 
vegetation (see Animal Impact).
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Bust periods are worst on ranges that are 
already in poor condition, because the resil-
ience of they system to disturbance has di-
minished. (For that matter, a degraded range 
can suffer in good times as well, when for 
instance a heavy rain event results in severe 
erosion.) Boom periods, on the other hand, 
represent opportunities to improve condi-
tions and build the resilience of the range. 
Ideally, a boom will push an area across 
a threshold into a more desirable state: a 
more diverse community of vegetation, or a 
greater proportion of perennial grasses, for 
example. In general, management should aim 
to increase ground cover (either live plants 
or litter) to protect the soil and to increase 
the diversity of vegetation. A more diverse 
range is better able to withstand disturbance.

Trigger Sites. Most ranches cannot afford to 
invest in expensive range restoration projects 
like chaining or seeding, except perhaps on 
small scales [46]. Funds are typically lim-
ited, and projects must be selected carefully 
to yield the greatest possible return on the 
dollar. The preceding chapters suggest some 
principles for making these decisions.

The greatest returns will result where natu-
ral processes of growth and recovery can 
be triggered or accelerated by management 
inputs. The range is not a uniform resource: 
certain areas have greater potential than 
others, due to the distribution of nutrients 
and water. These areas will yield the greatest 
amount of biomass per unit of management 
input, and should thus be the focus of resto-
ration actions.  They are trigger sites, natu-
rally disposed to respond to management.

The best example, as mentioned earlier, is ri-
parian areas. There are an increasing number 
of documented examples of riparian areas 

that have been restored simply by changing 
the timing of grazing to allow rest during the 
growing season. Phil Knight’s Date Creek 
Ranch is perhaps the best known of these. 
Like Jim Winder’s Macho Creek, Date Creek 
now provides more forage than it did when it 
was grazed year-round.

Trigger sites are not limited to riparian areas, 
however. David Ogilvie’s burn program 
provides another example. Bear grass plants 
are trigger sites, at least when they are found 
beneath juniper trees, because they provide 
an input of energy (namely fuel) needed to 
kill the trees above them. Sid Goodloe creates 
trigger sites for his burns by pushing pinon-
juniper trees up against each other with a 
bulldozer. The bulldozed trees dry out and 
become fuel for killing the adjacent, live trees. 
This allows Sid to kill more trees without hav-
ing to pay the expense of bulldozing them.

Identifying trigger sites begins with an as-
sessment of existing conditions. Where are 
water and nutrients unusually high? Is the 
ranch’s natural system retaining and cycling 
them, or losing them? Second, some knowl-
edge of the land’s history is needed. What 
did the area used to look like? Were grasses 
more dominant? Were fires more common? 
Were there arroyos? By understanding what 
has changed, one gets a sense of what may be 
possible and what the obstacles to improve-
ment are. Finally, how can management most 
economically intervene to shift the patterns 
of water and nutrient distribution toward 
the desired state? Answering this question 
may entail research or opportunistic experi-
mentation. Sid Goodloe has discovered, for 
example, that cholla cactus can be removed 
with a cable without resprouting, but only 
following a particular combination of dry 
and moist periods.
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A good trigger site will lead to improvements 
beyond the area of direct management ac-
tion. Increased grass cover on a hillslope, for 
example, may lead to greater water retention, 
which benefits areas downstream in the wa-
tershed. A functioning riparian channel will 
have a similar effect on the adjacent flood-
plain: more water will remain in the area, for 
a longer period of time, so that nearby plants 
can use it for growth.

Adaptive Management. Planning is not 
complete until provision is made to moni-
tor the effects of management actions and 
thereby learn from them. It should be clear 
from the preceding chapters that grazing is a 
much more complicated process than meets 
the eye, and that our knowledge of how 
it affects rangelands is far from complete. 
Careful, on-going monitoring complements 
the general principles discussed earlier and 
enables the manager to apply them, flexibly 
and creatively, on the ground. Without mon-
itoring, mistakes may go unnoticed until it is 
too late to minimize the consequences, while 
successes may be misinterpreted. If Roger 
Bowe had not monitored for litter cover, his 
experiment might have resulted in tremen-
dous damage to the ranch by overstocking. 
Then, he might have abandoned the whole 
thing (or lost the ranch), without learning 
that success was just around the corner.

The New Ranch rests on the fact that range-
lands can be managed in such a way that 
food is produced profitably and sustain-
ably, with benefits for people, wildlife, soils, 
plants, and watersheds. The question is not 
whether this is possible but how to realize 
it. If it were easy, scientists would by now 
have figured it out much as they have for 
the production of commodities like cars 
and steel and microchips. But it is not easy, 

because rangelands are complex natural 
systems characterized by great variability. 
No two ranches are the same, and in many 
ways every ranch is different every year. Each 
manager must be prepared to adapt based 
on particular conditions and circumstances- 
hence the term adaptive management- treat-
ing the challenge of sustainable ranching as a 
blend of artistry and experiment. Monitoring 
is the step that completes the loop of educa-
tion, enabling the land to teach us how to 
manage it better. n
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On the West Elk allotment of the Gunnison 
National Forest in southwestern Colorado, 
six ranching families have revived the 
ancient practice of herding, updated with 
new ideas on planned grazing. The results 
have been positive all around: for the 
Forest (including the West Elk Wilderness 
Area), for the cattle, and for the ranchers’ 
quality of life and economic returns.

 The six ranching families pooled their 
cattle into a single herd for the summer 
grazing season beginning in 1981. It’s 
more economical to tend and and moni-
tor one large herd (over 1,000 cow-calf 
pairs) than six smaller ones, and the ar-
rangement afforded a much larger area 
to work with (90,000 acres). The families 
hire a full-time herder, or rotate the job 
among themselves, with additional riders 
available for big moves. The herd uses 
thirty grazing units each summer, moving 
every three to twenty days. The schedule 
is carefully planned ahead of time, but 
still flexible: The exact timing of moves is 

decided on the ground, 
by the herder, based on 
actual conditions. The 
guiding principle is that 
grasses need to recover 
from grazing. Each unit is 
grazed briefly, and recov-
ers for the remainder of 
the summer. Additional 
resource goals- wildlife 
needs, riparian or other 
sensitive areas, endan-
gered species issues- can 
be incorporated into the 

plan easily, because livestock grazing is so 
carefully controlled. And with a full-time 
herder, expensive fencing is not needed 
around every grazing unit. Natural features, 
electric fencing, mineral blocks, and well-
trained dogs all contribute to controlling 
the herd’s movements.

The West Elk Livestock Association’s herd-
ing program has won awards from the For-
est Service and from organizations of both 
range scientists and environmentalists. 
It has been so successful that the Forest 
Service granted a stocking rate increase 
a few years ago. While the challenges of 
herding are significant, so are the potential 
rewards, and the West Elks example proves 
that it can be done.

For more information on herding and the 
West Elk Livestock Association, see the Qui-
vira Coalition Newsletter of March 1999 (Vol. 
2, No. 3). 

supplement 11
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To estimate ADAs, one begins with the 
amounts of forage one animal consumes 
in one day. In weight, this is generally 
about 20-25 pounds of dry matter. Jim 
Winder initially measured ADAs by clip-
ping and weighing sample plots to deter-
mine pounds of available forage per acre. 
Clipping only what a cow will easily eat, 
he then divides the results by 25 pounds 
to arrive at available ADAs. Over time he’s 
developed an eye for what an ADA looks 
like, so clipping and weighing is no longer 
necessary.

Roger Bowe and others utilize a different 
technique. They begin by agreeing on a 
certain intensity of grazing they want to 
achieve: to graze the grass down to a short 
stubble, take half-leave half, leave three-
quarters, etc. Then two people pace off 
an area, walking at a right angle to each 
other until they have walked two sides of a 
square (or rectangle) that looks like it con-
tains enough forage to feed one animal for 
one day while leaving the desired amount 
of forage uneaten. Each pace is approxi-
mately one yard, so the area paced off is 
easily calculated in square yards. Since 
there are 4,840 square yards in an acre, the 
number of animal-days per acre is easily 
calculated from this simple estimate.

The advantages of managing intensity by 
using ADAs are practical ones. Theoreti-
cally, ADAs have some of the same short-
comings as carrying capacity and utiliza-
tion rates. If the pasture is not uniform in 
productivity, then the square you pace off 

can be an inaccurate sample for the pas-
ture as a whole. The scale problem thus re-
mains. But ADAs are still more precise than 
other tools, because the units are small. 
And the pace method allows for continual 
improvement in your skill at estimating 
intensity. At the end of a grazing period, 
you can easily calculate the actual use of 
the pasture in ADAs, and then look at the 
ground: Are the plants half-eaten? Did the 
cattle graze it down to stubble? Any error 
in your estimate will be easily recognized 
by comparing actual use and intended 
intensity. Over time, ranchers using this 
method say they’ve become quite good 
at estimating ADAs accurately. Moreover, 
the pace method is fast and easy. It takes 
a couple of minutes and requires noth-
ing more than a hand-held calculator. If 
conditions in a pasture are varied, it’s easy 
to pace off a dozen different plots to try to 
improve your estimate.

Another advantage of ADAs is that the 
estimates can only be done after the grass 
has grown. The best time to calculate your 
available ADAs is at the end of the grow-
ing season. This means you are planning 
on the basis of what’s already there, rather 
than on what might grow in the coming 
season. This reduces your exposure to an 
uncertain future. Jim Winder makes these 
calculations twice, at the end of the spring 
and the summer growing season. 

supplement 12
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On Ghost Ranch, near Abiquiu, New 
Mexico, Virgil Trujillo manages one of the 
West’s most unusual and impressive graz-
ing programs. The ranch consists of some 
20,000 acres of deeded land in the grass-
covered Chama River Basin, between 6,200 
and 6,600 feet in elevation It belongs to 
the Presbyterian Church, which runs the 
ranch as a retreat and guest resort. The 
unusual ownership situation has insulated 
the grazing program from the pressures of 
the beef market and allowed Virgil to man-
age things creatively. 

Like most of the area’s residents, Virgil can 
trace his family roots back centuries, to 
the early Hispanic period. For generations 
before the creation of the U.S. Forest Ser-
vice, these Spanish-speaking families ran 
sheep and cattle through this country, us-
ing range resources in communal fashion. 
Today, the mountains surrounding Ghost 
Ranch are National Forest land, but com-
munal arrangements are still the norm. 
Forest allotments are shared by many 
families, almost all of which have fewer 
than thirty head. Low cattle prices, com-
peting demands on time, pinon-juniper 
encroachment, and shifting generational 
attitudes- all these things together imperil 
the community’s traditional pastoralist 
lifeways.

Under Virgil’s management, Ghost Ranch 
helps to buttress these traditions, while 
simultaneously stewarding the rangeland 
resources. The Forest allotments are buried 
in snow during the winter, and few families 

have sufficient lower-elevation rangelands 
to carry their animals. Ghost Ranch serves 
as a giant winter grazing ground for some 
fifty families, at reasonable rates and 
under a cooperative labor arrangement. 
The cattle are managed as a herd, under 
a rotational system which Virgil directs. 
The twenty-four pastures are each grazed 
for about two weeks between November 
and May. In the summer, the families move 
their cattle up into the mountains, and 
the Ghost Ranch lands rest. The long rest 
periods have allowed highly palatable spe-
cies like winterfat (a classic “decreaser” in 
response to grazing) to thrive and increase, 
raising the carrying capacity of the ranch 
and, be extension, the durability of cultural 
traditions whose value cannot be trans-
lated into monetary terms.

supplement 13
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Does vegetation benefit from being 
grazed by a concentrated herd rather than 
dispersed animals? Here the controversy is 
not yet resolved. Experiments have clearly 
shown that higher animal densities com-
pact soil and thereby decrease rates of wa-
ter infiltration in the short term, which by 
itself is bad for the water cycle [29, 38, 87, 
103, 104, 112, 113, 114, 115]. Over the long 
term indirect responses (such as increased 
root growth of plants) may overcome the 
effects of soil compaction, however. There 
is also some evidence that animals con-
fined to smaller pastures for short periods 
of time graze plants more evenly, because 
they cannot be as selective [83]. This de-
creases he competitive imbalances associ-
ated with selective grazing and removes 
older, senescent materials from grasses 
[3]. (Other experiments have disputed this 
claim, however [65].)

Animal impact is not as easy to study 
scientifically as one might think, because- 
like other disturbances- its effects depend 
on timing, intensity, and frequency. Under 
certain circumstances, it may resemble a 
fire: clearing out shrubs and tree seedlings 
and accelerating nutrient cycling, to the 
benefit of grasses (see below). If com-
pounded by other disturbances, however, 

such as drought, it may remove cover and 
expose bare ground to erosion. There is 
not likely to be a single, conclusive judg-
ment on animal impact. It may be good, 
bad, or indifferent, depending on a wide 
variety of factors in any given case. It is a 
tool which like all tools should be used 
judiciously.

The photos on “p. 69” were taken by Roger 
Bowe to monitor the effects of a manage-
ment intervention he made in an area 
of heavy broom snakeweed infestation. 
Using hay fed from the back of a truck, he 
attracted his herd to the area for one day. 
While feeding, the cattle stomped all over 
the snakeweed. Their hooves churned the 
soil, pushing the snakeweed and some of 
the hay into the top layer. Their manure 
deposited a high concentration of nutri-
ents. The results are clear from the photos: 
almost no snakeweed and a lot of grass. 
High intensity disturbance pushed the 
area across some critical threshold. Maybe 
the outcome would have been different in 
a drought, or if a huge flood had occurred 
immediately after the treatment. For what-
ever set f reasons, however, the interven-
tion worked. Those who have seen such 
things are convinced that animal impact 
can be a tool for range restoration. 

supplement 14

Animal Impact 
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In 1995, the Forest Service followed through 
on a threat it had made before: to cut the 
permit. In a review its grazing permits, 
required under the National Environmental 
Policy Act (NEPA), Forest Service officials 
had concluded that Jim’s allotment was in 
“poor to fair” condition. Blue grama, the 
principal forage species, had increased to 
well over the twenty percent of vegetation 
called for in range condition descriptions; 
cool-season grasses were less than they 
should be. Henceforth, instead of year-round 

The Williams Ranch quemado, new mexico 
	 in the back forty

Jim Williams’ mother and father bought the family ranch in 1931: nine and a half 
sections of private land along Largo Creek, south of the town of Quemado in  
Catron County. About ten years later, they acquired the permit to graze 22 sections 
of Forest Service land adjoining the home place. Jim has lived there all his life, and 
he still runs the ranch in partnership with his brother, Matt. The ranch lies above 
7,000 feet of elevation and receives nine to twelve inches of precipitation in an aver-
age year.

use, Jim would be permitted to graze the 
allotment only nine and a half months of the 
year, so that it could rest in the spring.

The cut impacted Jim’s operation more than 
he expected. He had to keep all his cattle on 
his deeded lands through the spring, instead 
of only the cows that were calving. That in-
creased the grazing pressure there and led to 
higher hay costs. “It crippled us,” he says. The 
county appealed the NEPA findings for the 
whole Forest, but lost in court- something 
that never used to happen before. 

In the summer of 1997, Jim volunteered to 
give a tour of his ranch to the Quivira Coali-
tion, to look at the range and discuss what 
might be done. The range conservationist for 
the Forest Service attended, too. It was the 
first of many meetings to come. Previously, 
the higher half of the allotment was grazed 
each summer, and the lower half each winter. 
Jim and Quivira worked out a grazing plan 

I think it’s gonna work.
— Jim Williams
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for the whole ranch- summer, winter, and 
deeded areas- that ensures that every pasture 
rests for ninety days during the growing sea-
son. The Largo Creek riparian area is grazed 
during the winter dormant season, and for 
brief periods in the growing season. The plan 
required one well and a pipeline, to improve 
water distribution, but otherwise it changed 
nothing except the timing of grazing and re-
covery periods. Improvements in the ripar-
ian area were evident during the very next 
growing season. Good rains in the summer 
of 1999- the first year of the new system- 
produced dramatic improvements, especially 
in the riparian area. “It works,” Jim says, even 
after serious drought in the summer of 2000.

Jim stresses three things about the change. 
First, he has learned a lot. The biggest 
change, for him, is all the people coming out 
to the ranch, for meetings and workshops 
and ranch tours. He and his wife don’t have 
the privacy they used to, he admits, but it’s 
worth it, because he always learns some-
thing. He’d never tried to calculate the forage 
available at the end of the growing season, 
for example, or to plan his grazing accord-
ingly. “We just moved the cows around and 
used the forage however.” It makes sense that 
Largo Creek would improve most quickly, he 
realizes now, but it hadn’t occurred to him 
before.

Second, better monitoring has improved 
Jim’s control over both his grazing and his 
future. Before, the only data were collected 
by the Forest Service, using the Parker  
3-step method and the old range condi-
tion model. The blue grama, combined with 
encroachment by pinon and juniper trees, 
resulted in low condition scores. Using a 
newer model, however, scientists from the 
Jornada Experimental Range concluded that, 

in terms of rangeland health, Jim’s allotment 
was fully functional: Many areas could not 
be expected to support cool season grasses, 
and the soil stability and watershed function 
of the allotment were good. In addition to 
range monitoring with help from the Jorna-
da, Jim is also monitoring his riparian area, 
in cooperation with a retired Forest Service 
biologist. Getting your own data is really 
important, he says. It gives him a “second 
opinion,” so to speak, to confirm or challenge 
the judgments of the Forest Service. And 
down the road, if he ever ends up in court, 
he’ll have data to support his management.

Finally, relations with the Forest Service have 
improved substantially. “In 1995, we were 
barely talking,” Jim says. Now they’re work-
ing together, on the allotment and on Jim’s 
private lands. They’re listening, experiment-
ing, and learning. The additional monitoring 
data are welcome, since the Forest Service 
doesn’t have the staff and resources to do 
as much as it would like. More information 
makes everyone more confident in the deci-
sions they make, and more comfortable try-
ing new ideas, because they know the results 
will be documented and reviewed. On-the-
ground improvements mean a lot, especially 
in the riparian areas. And now, Jim and the 
Forest Service have more to discuss than just 
stocking rates. He’s hopeful the 1995 cuts 
will be restored some day. “I think it’s gonna 
work,” he says. n
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Making Changes on the Ground
The principles of the New Ranch are based 
on the biology of plants and livestock andw 
the ecology of rangelands. Scientists are con-
stantly working to learn more about these 
topics, and it can seem impossible to keep up 
with the literature. But for a ranch manager, 
knowing all the details and debates is not 
likely to be that important. A basic familiar-
ity with with the principles will do.

After all, the real challenge is one that the 
scientists rarely have to confront: How to 

6 Making the Leap

The answers, if they are to come and if they are 
to work, must be developed in the presence 

of the user and the land; they must be developed 
to some degree by the user on the land.

— Wendell Berry

make a sustainable living from a piece of 
rangeland. Applying the knowledge is far 
more difficult than gathering it. Ranchers 
who’ve been around long enough have prob-
ably seen all sorts of “new” ideas for range 
management come and go. Many have grown 
skeptical, if not downright resistant, to sug-
gestions from outsiderws. When presented 
with a new proposal for management, they 
offer a list of reasons why it “won’t work on 
my country” or with “my cows.”

Change is not easy. It falls in the domain 
of human habits and attitudes rather than 
scientific knowledge. “The way we’ve always 
done it” is a powerful guide for many ranch-
ers. But the fact is that ranching in much of 
the West is squeezed from all sides: agencies 
imposing new restrictions in reaction to po-
litical pressure or lawsuits, development rais-
ing the prices of land, weather that remains 
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unpredictable, and economic trends that 
have steadily eroded profitability. Times have 
changed, and ranching will have to change 
too. It may feel like a leap, but leaping is still 
preferable to being shoved over the edge by 
forces beyond your control.

Many of the ranchers profiled here report 
that deciding to change their management 
was the hardest part. The changes them-
selves grew easier with time, because ecolog-
ical and economic goals aligned and rein-
forced each other. An ecologically healthy 
ranch is a more profitable ranch. The New 
Ranch  benefits wildlife, watersheds, and bio-
logical diversity, and it benefits ranchers.

This final chapter offers some suggestions 
for making the leap, based on the experience 
of ranchers and ranching experts who’ve 
been through it before. Many of the sugges-
tions echo those made by Allan Savory [93]. 
Savory himself insists that the key to holistic 
management is how you make decisions 
rather than any particular grazing system. 
Most of the New Ranchers profiled in earlier 
chapters agree with this judgment. It may be 
that how they approached change- as much 
as the changes themselves- enabled them to 
succeed, and this might explain why their 
experiences seem at odds with the results of 
scientific experiments (see The Debate Over 
Short-Duration Grazing).

Examine Your Goals
Ask yourself: What are your goals for the 
ranch? How does the ranch contribute to 
realizing toals for yourself, your family, your 
employees, your community? These may 
seem like silly or abstract questions, but they 
are fundamentally important, and answering 
them will help to clarify what to do. If your 
Number One goal is to make more money, 

then the changes you make should reflect 
that priority. Very likely, you also value the 
way of life that the ranch supports: working 
outdoors, with family, caring for your stock, 
being on the land. Perhaps keeping the ranch 
intact, in the family, is your highest goal, 
and making money is simply a means to that 
end. Examine these questions with the other 
people who have an interest in the ranch- 
family, employees, perhaps neighbors- and 
try to come to an understanding of how 
your goals relate to each other. Think of it is 
writing a mission statement for your ranch. 
It will probably include specific goals for the 
land, for yourself and other people, and for 
economic performance.

Take Stock of your Operation
After you’ve examined your goals, do a care-
ful assessment of your present operation. In 
broad terms, this should include the people, 
the land, and the financial resources that 
keep the ranch going, as well as the details of 
your management.

People. In any business, organization is 
extremely important. A great deal depends 
on how people relate to each other and to 
their responsibilities. What are the “human 
resources” available to your operation? What 

Selective 
thinning on the 
Carrizo Valley 
Ranch. (Photo: 
Sid Goodloe)
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are each person’s strengths, weaknesses, 
goals, and priorities? Are decisions getting 
made well and communicated effectively? 
Are responsibilities clearly defined? Ef-
fective cooperation is critical, and people 
work best when their morale is high. Even is 
your ranch seems like a small organization, 
involving only your family or a handful of 
employees, improving the way your work can 
save money and hassles. If you lease federal 
or state lands for grazing, you may spend a 
lot of time and energy embroiled in disputes 
with bureaucrats. How much does this effort 
benefit you or your ranch? Might there be 
other, more effective ways to approach these 
problems?

Land. How well do you know your land? Its 
history? How do its various components- 
soils, plants, water, insects, wildlife, sun-
light- fit together? This research surveyed in 
preceding chapters suggests that little things 
like litter cover and termites may be critically 
important to producing forage, especially 
in dry years. What condition are they in on 
your range? How effective is rainfall? How 
common is drought? When is the natural 
forage at its highest quality for livestock 
nutrition?

The goals you set for the land must reflect 
both existing conditions and the potential 
for change (upwards and downwards). You 
may need to consult with range scientists, or 
track down old photographs or accounts, to 
learn what plants could grow where on your 
ranch, whether an arroyo was once a flowing 
creek, or whether trees like mesquite or ju-
niper have encroached on grasses over time. 
In the course of this research, you begin to 
identify trigger sites, and to evaluate priori-
ties for change. Then you can evaluate your 
improvements: Are there areas you can’t use 

in dry years because of unreliable water? 
How effectively can you control the timing of 
grazing on each pasture, using fences, water 
supplies, natural features, or other tools?  

Financial Resources. Economic sustainabil-
ity requires that your ranch operate in the 
black, generating returns adequate to cover 
costs and for reinvestment in the opera-
tion. Examine the financial make-up of your 
ranch: How much capital is tied up in land, 
equipment, improvements, and so on? Are 
those assets producing sufficient returns to 
justify the investment? It may turn out that 
management practices that made sense in 
the past don’t pay for themselves any more 
and should be discontinued (putting up hay 
on the McNeil Ranch, for example, or calving 
in mid-winter on Jim Winder’s ranch). Fi-
nally, how much reserve capital is available? 
What other demands may be placed on those 
reserves- to pay for college expenses, for 
example? What are the long-term financial 
facing the ranch, such as estate taxes?

Return-on-investment in ranching is noto-
riously low, especially in areas where real 
estate speculation has driven up land values. 
Achieving a better return may require reduc-
ing costs of production, diversifying your op-
eration, improving marketing, or capturing 
equity through sale of development rights or 
conservation easements [1, 88, 99]. (If your 
ranch is profitable, you also may be able to 
donate easements and significantly reduce 
your income tax burden.) A variety of gov-
ernment and non-profit organizations offer 
grants to do things that might benefit your 
operation: restoring a wetland, for instance, 
will benefit water quality and waterfowl 
habitat, while providing an important forage 
reserve for dry times.

t

The goals you set 
for the land must 

reflect both 
existing 

conditions and 
the potential for 

change (upwards 
and downwards).
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Principles for Planning
According to the ranchers profiled here, 
planning is the single most important part 
of managing the New Ranch. Here again, the 
need is common to any business, except that 
ranching depends heavily on the unpredict-
able forces of nature. A few principles for 
planning follow:

Work With Natural Processes, Not 
Against Them. Our knowledge of how the 
range functions is not great enough to en-
able us to control it. Decades of attempts 
to manipulate range vegetation have failed 
or proved uneconomical. [89]. The key is to 
work with the natural processes that drive 
forage production and range restoration. 
Examples from the ranches profiled here 
include:

•	� Timing breeding to occur when natural 
forage conditions are at their peak. This 
raises pregnancy rates without incurring 
high supplemental costs. Similarly, by 
weaning calves just before the first frost, 
cows are better able to maintain condition 
when natural forage quality declines.

•	� Excluding livestock from riparian areas 
during the growing season. These areas 
will produce more forage than any other 
part of the range, if they’re allowed to grow 
to their potential. Dormant season graz-
ing of riparian areas is simple, economical 
way to improve overall productivity. If 
your cattle depend on the water, the cost of 
installing a trough nearby will more than 
pay for itself in increased forage.

•	� Controlling grazing to allow grasses the 
time they need for recovery. This can be 
done in a number of ways—rotations, 
herding, controlling water sources, vari-

ous kinds of fencing, etc. Recovery from 
disturbance is a natural process that can-
not be controlled- but it can be accommo-
dated.

•	� Finding management solutions to cope 
with predators (see Managing to Cope 
with Predators).

•	� Using livestock as a tool to trigger ecologi-
cal processes of recovery. Where overrest 
has occurred, for example, cattle can help 
remove decadent plant material, expose 
growth points to sunlight, break up soil 
capping, and increase grass cover.

Top:
Jim Williams’
riparian area 
during dormant 
season grazing.

Below:
The next summer. 
(Photos: 
Courtney White)
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•	� Using fire as a tool to control shrubs and 
trees. Fire is a complex topic and requires 
extensive cooperation with agencies and 
neighbors: it may not be an appropriate 
tool in some areas. But it is an important 
natural process in much of the West, and 
far more economical than other treatment 
options.

•	� Varying your rotation from year to year, 
so that your cattle do not select the same 
plant species in each pasture every year.

•	� Accelerating your rotation in wet years, 
and slowing it down in dry years, to match 
recovery periods to growth rates.

•	� Setting stocking rates according to exist-
ing available forage instead of relying on 
fixed carrying capacity estimates or betting 
on the rains. There is no one “correct” 
stocking rate for rangelands where forage 
production can vary so much from one 
year to the next. Instead of trying to force 
the range to carry the same numbers every 
year, change the size of the herd to accom-
modate changing range conditions [82].

Drought Isn’t the Exception. It’s the Rule. 
In arid and semiarid regions, drought is a 
common occurrence. Over a 29-year period 
at the Jornada Experimental Range, fourteen 
years were sufficiently dry that the range 
produced about half of the average forage 
yield (See Figure 8) [51]. In rough terms, for-
age was half of normal half of the time.  

During a drought, grazing is much more likely 
to cause damage to the range, because plants 
recover much more slowly. Poor management 
during a drought can hurt your range for 
years to come. For all these reasons, it pays to 
plan as though every year will be dry. 

The following principles for drought man-
agement are taken from Kirk Gadzia’s article 
in the August 2000 Quivira Coalition news-
letter (Vol. 3. No. 4):

•	� Do your dormant season planning! As-
sume no more forage will grow. Determine 
how much existing forage there is and how 
long it will last with current numbers or 
various stock reduction options.

•	� Become accurate at estimating Animal 
Days per Acre (ADAs) of forage on the 
land in various conditions.

•	� Combine herds as soon as possible. Com-
bining herds gives you more flexibility and 
reduces grazing periods relative to recov-
ery periods.

•	� Increase recovery periods for pastures as 
much as possible.

•	� Be creative about increasing pasture num-
bers per herd. Use temporary fencing and 
work with others to combine herds and 
increase the number of pastures available.

Annual variation (1960-1988) in precipitation and yield of perennial grasses on a sandy 
desert range site (from Herbel & Gibbens, 1995, Post-drought vegetation dynamics on 
arid rangelands in southern New Mexico, New Mexico Agr. Exp. Sta., Bulletin No. 776)
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have to cut the herd more drastically later 
on. He runs a combined herd of stockers and 
cows, so he can destock (by selling the stock-
ers) without selling his breeding animals [82]. 
These measures have resulted in improved 
range conditions, which means droughts 
don’t affect his forage as much as they used 
to, and recovery from drought is more rapid.

The Hard Work is the Office Work. Plan-
ning is not easy work, and it’s not fun, either. 
It’s not very exciting to keep careful records 
of actual use, rainfall, available forage, veg-
etation, etc. But it’s extremely important. 
Your decisions can only be as good as the 
information they’re based on, and gathering 
and evaluating information requires hours 
in the office or at the computer. Jim Winder 
emphasizes the distinction between “five 
dollar an hour jobs and hundred dollar an 
hour jobs.” Fixing a fence is a five dollar an 
hour job, and you shouldn’t let it get in the 
way of doing the hundred dollar an hour 
jobs- like planning the grazing rotation or 
monitoring its results. Time is money, and 
you should manage it carefully, because labor 
is too expensive to misallocate.

Manage for the Whole, Not Just a Few 
Parts. It’s tempting to think that there’s one 

mAKING THE LEAP

•	� Plan long-term water availability and vol-
ume. Put your plan into action when times 
are good.

•	� Remember that drought effects are less 
severe when the water cycle is functioning 
effectively. Plan your grazing carefully at 
all times.

•	� Be prepared to vary stock numbers ac-
cording to a stock reduction plan.

•	� Reduce numbers early, according to pre-
determined critical dates. Prices will be 
better and there will be more feed for the 
remaining stock.

•	� For breeding herds, wean offspring early. 
Consider options such as delayed breeding 
and/or reduced breeding vs. selling your 
genetics.

•	� Remember that drought feeding is rarely a 
good investment. Calculate the costs and 
make the comparisons yourself.

•	� Ensure your enterprise mix is compatible 
with drought risk in your area.

By applying these principles, Jim Winder 
runs more cattle during droughts now than 
he did normally under his old management. 
He has invested in wells, storage tanks, and 
waterlines to ensure that he can provide 
water anywhere on his ranch even in a bad 
drought. He calculates his stocking rate 
based on existing forage, measured at the end 
of the growing season every year (October) 
and monitored as the year progresses. This 
way, he knows exactly how many cattle he 
can support, for how long, even if it doesn’t 
rain at all. He destocks early in dry times, 
when prices are better, so that he doesn’t 

Seriously 
degraded range-
land on the San 
Carlos Apache 
Reservation in 
Arizona (Photo: 
Phil Ogden)
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thing that matters more than anything else: 
stocking rates, or weight gain, or pregnancy 
rates, or litter cover, or whathaveyou. But 
the range isn’t so easily reduced to a single 
factor. Look for the relationships that sustain 
the range: how rain interacts with soils and 
plants, how grazing affects plant growth and 
litter cover, how the timing of moisture af-
fects what plants grow.

Expect to Make Mistakes. Plans always 
include assumptions about how things will 
happen, and these assumptions may prove 
incorrect. Mistakes should be expected, 
and viewed as opportunities to learn and 
improve the plan. Be sure to build into your 
plan the time and means to evaluate it and 
alter it, if necessary, before the consequences 
are too great. Monitoring plays an essential 
role in this process.

Collaborate and Communicate
Managing rangelands well is not easy, 
especially given today’s complex array of 
conservation issues: watersheds, open space, 
recreation, grazing, endangered species, etc. 
It’s impossible to keep up with all the issues 
and information on your own. Too often, 
issues remain unaddressed until a crisis 
erupts: a lawsuit, an endangered species, a 
severe drought. New regulations are sud-
denly announced, new restrictions imposed, 
and another round of accusations ensues. 
In a swamp of distrust and bad feeling, even 
small steps forward become difficult.

Collaboration can be an effective way to 
bring together the expertise needed to 
identify problems and craft solutions before 
a crisis paralyzes everyone [23]. Often, the 
real problem is inadequate information, and 
the solution is simply better monitoring (see 
Endangered Species]. More generally, a lack 

of communication isolates people and keeps 
them from recognizing common interests 
and goals. Seeking the input of neighbors, 
scientists, environmentalists, or agency 
personnel puts the ball in their court, so to 
speak, to describe their goals and suggest 
ways to achieve them. It also builds trust and 
confidence: Instead of an endless stalemate, 
there’s a willingness to experiment, monitor, 
and gradually move toward resource goals. 
On the Empire Ranch, the Biological Plan-
ning Team has worked through a thicket of 
contentious issues. People from all sides of 
the grazing debate have learned from each 
other and helped improve conditions for 
cattle and wildlife alike. Similar exchanges 
have occurred through the Diablo Trust of 
Flagstaff, Arizona; the Malpai Borderlands 
Group in southeastern Arizona and south-
western New Mexico; the Valle Grande 
Grass Bank in northern New Mexico; the 
West Elks Livestock Association in south-
western Colorado; and on Deep Springs 
Ranch in eastern California.

Perceptions have often been more important 
than facts in fueling the grazing debate and 
preventing solutions. A defensive posture 
reaffirms critics in their conviction that 
ranchers don’t value he environment and 
are trying to hide something. Openness and 
communication undercuts these prejudices. 
The extreme critics may refuse to engage in 
any constructive dialogue, but many more 
people will welcome the chance to learn and 
to contribute, as Jim Williams has discovered 
to his benefit. Everyone gains from improved 
management, and good management has 
nothing to hide. n

t

Monitoring plays 
an essential role 

in this process.
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The issue of predators- wolves, mountain 
lions, coyotes, bears, bobcats- has divided 
the ranching and environmentalist com-
munities for at least thirty years. Environ-
mentalists are appalled by the record of 
government predator control programs, 
especially in regards to wolves and griz-
zly bears, which were exterminated from 
the majority of their ranges in the West. 
This work, performed by Animal Dam-
age Control (now Wildlife Services), was 
justified politically by the need to protect 
sheep and cattle. Today, ironically, other 
government agencies are spending mil-
lions of dollars to reintroduce wolves and 
protect grizzlies. Coyotes and mountain 
lions have eluded elimination for a number 
of reasons, and there is some evidence that 
broad-scale coyote control programs are 
futile or even counter-productive. 

Clearly, predators can kill livestock, and 
some individuals do make sheep or cattle 
into a regular part of their diets. Environ-
mentalists are correct, however, that pred-
ators play important roles in ecosystems. 
Most feed on wild prey- elk, deer, or rab-
bits, for example- exerting control on their 
populations to the benefit of vegetation. 
These days, with elk numbers exploding in 
parts of the Southwest , more wolves could 
actually benefit grazing interests. It is also 
true that livestock can be managed in ways 
that minimize the threat of predator dam-
age: stock can be kept n a herd, to maxi-
mize their natural defenses; calving can be 
timed or located to minimize exposure to 
hungry predators; as Sid Goodloe does, a 

few cattle of more aggressive breeds can 
be kept to help ward off predators.

Jim Winder’s experience is telling. In the 
past fourteen years, Jim has had to kill only 
two coyotes to protect his stock. When 
Animal Damage Control advised him that 
there were lots of coyotes on his ranch, 
and suggested a program of control, Jim 
told them not to bother. During calving 
season, Jim sees coyotes consuming after-
birth, but they do not attempt to take on 
the herd of mother cows protecting their 
young.  Jim sees a marketing opportunity, 
too: He can sell his beef at a premium 
because it’s “predator-friendly.”

When a predator habitually kills livestock, 
most environmentalists would agree that 
a problem exists, if only because livestock 
are not part of the predator’s natural diet. 
The animal can best be removed or killed 
in a humane manner by people skilled 
in tracking and hunting. But wholesale, 
prophylactic predator control is difficult 
to justify in this day and age. By modifying 
livestock management, the predator issue 
can be resolved on the ground, where it 
counts.

supplement 15

Managing to Cope With Predators
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What should you do if an endangered 
species is found on your ranch? “Shoot, 
shovel, and shut up,” ran the old maxim. 
New Ranchers like David Ogilvie are work-
ing to find a new and better approach. 
The U Bar Ranch, which David manages, is 
home to the largest and most successful 
population of endangered Southwestern 
Willow Flycatchers anywhere. When the 
Fish and Wildlife Service published new 
rules for protecting the bird in 1993, David 
confronted the matter with a different 
threesome: monitoring, collaboration, and 
management. 

Monitoring was necessary because very lit-
tle was known about the remaining Willow 
Flycatchers. Livestock grazing and agricul-
ture were presumed- by environmentalists 
and the Fish and Wildlife Service- to hurt 
the birds, but there wasn’t strong evidence 
one way or the other. This is not unusual: 
These days, most species  that become 
listed are listed because very little is known 
about them. Without scientific information, 
the Fish and Wildlife Service cannot defend 
inaction in the face of lawsuits. Research 
really only begins after a listing occurs.

On the U Bar, basic monitoring of the 
Willow Flycatchers began in 1994. Over 
the following four years, the population 
increased from 64 breeding pairs to 186. 
Since the monitoring protocol was the 
official one, established by the Fish and 
Wildlife Service, the agency could not 
dispute that the habitat on the U Bar was, 
if anything, improving.

Of course, critics might still complain that 
the ranch’s monitoring data were suspect. 
Hence the need for collaboration with 
authoritative outside scientists. In 1997, 
the U Bar invited three scientists  (one from 
Rocky Mountain Research Station and two 
from Western New Mexico University) to 
conduct more detailed research on the 
ranch’s Willow Flycatcher populations. The 
results challenged several common no-
tions about the bird’s habitat needs, while 
further documenting the fact that graz-
ing and farming were not threatening the 
endangered species. On the contrary, they 
may actually be beneficial.

David is an avid hunter and outdoorsman, 
and his management philosophy readily 
embraces wildlife needs. With credible 
data and research in hand, he not only can 
defend his management of the U Bar, but 
he can actively manage for the Willow Fly-
catcher: by curtailing farming work during 
the nesting season, for example, and by 
stabilizing the river banks to help maintain 
habitat (and, at the same time, protect his 
fields from erosion). He can continue to 
graze the area in a controlled and moni-
tored fashion, steadily accumulating data 
that shows that cows and Flycatchers are 
compatible.

We can expect that more stories like 
David’s will emerge in the years to come. 
After all, if an endangered species occupies 
a ranch, where grazing is managed better 
today than in decades past, chances are 
that the species is either unaffected by 

supplement 16

Endangered Species
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grazing or, quite possibly, benefits from it. 
With monitoring, collaboration, and man-
agement, there’s no reason to fear the next 
endangered species.

[For more on the U Bar Ranch and the South-
western Flycatcher, see the September 1998 
issue of the Quivira Coalition Newsletter  
(vol. 2, no. 1).]
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The ranch profiles aimed to answer the 
first question, if only in Brief. Sid Goodloe, 
David Ogilvie, John and Mac Donaldson, 
Roger Bowe, Jim Winder, and Jim Williams 
all admit that they do not know everything 
about the lands they manage—no one does. 
They emphasize the need to continue learn-
ing and changing their management to meet 
the particular (and dynamic) circumstances 
they face. In landscapes as complex and vari-
able as these, management must be alert to a 
wide array of factors and flexible enough to 
adjust quickly. 

The results that these ranchers have achieved 
are facts, and they must eventually be ex-
plainable in the light of scientific knowledge. 
To answer the second question then, each 
chapter examined the challenge of sustain-
able ranching in terms of ecological pro-
cesses: the growth of grasses, the grazing of 
plants by herbivores, and the cycling of water 
and nutrients over space and time. The key 
points that emerged are these:

•	� Grazing is a type of disturbance. Like 
other disturbances, its effects may be 
understood in terms of timing, intensity 

… it is hard to be pessimistic about the West. 
This is the native home of hope. 

When it fully learns that cooperation, 
not rugged individualism, is the pattern that most 

characterizes and preserves it, … it has a chance 
to create a society to match its scenery.

— Wallace Stegner

The six ranches profiled in the preceding chapters are by no means an exhaustive 
sample of New Ranch management, but they are sufficient to demonstrate that 
the New Ranch is not some far-off future fantasy. It already exists. Grazing can be 
managed in ways that are economically and ecologically sustainable, even in ares 
that receive less than twelve inches of rainfall per year. The aim of this short book 
has been to answer two questions. First, what do these innovative managers do? 
And second, why do their practices work?
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and frequency. Unlike many disturbances, 
grazing can be managed in terms of these 
same variables.

•	� Natural ecosystems are adapted to tolerate 
disturbance, within limits. Exactly what 
these limits are varies from place to place, 
depending on the natural history of the 
system in question. With a few exceptions, 
science has yet to define these limits in 
quantitative detail.

•	� In arid and semiarid rangeland ecosys-
tems, the Clementsian model of succession 
must be modified to account for critical 
thresholds of change and multiple stable 
states of vegetation. Livestock exclusion 
(the tool of rest) will not necessarily result 
in a “natural” return to prior or “climax” 
conditions.  

•	� Critical thresholds of change are generally 
crossed when two or more disturbances 
overlap or coincide (drought and heavy 
grazing, for example). Because many dis-
turbances are unpredictable and beyond 
human control, the management of graz-
ing must involve careful planning, moni-
toring, and a high degree of flexibility. To 
promote improvement across thresholds, 
management must also be opportunistic.

•	� Conclusions reached at one scale of exper-
imentation or observation cannot always 
be extrapolated to other scales, because 
the processes driving rangeland ecosys-
tems are scale-dependent. This is the case 
along both spatial and temporal dimen-
sions. Conventional tools of range man-
agement have generally not recognized the 
degree to which the problem of scale limits 
their effectiveness in practice.

•	� Management tools that are crafted in 
terms of ecological processes are better 
suited to handle the problem of scale. The 
more carefully grazing can be managed in 
terms of timing, intensity, and frequency, 
the more likely it is to be sustainable.

The ecological processes relevant to grazing 
come together at the surface of the ground, 
where plants (living, dormant, and dead) 
interact with soils, water, sunlight, decom-
posers, and disturbances. “Bare ground,” as 
Roger Bowe puts it, “is the rancher’s number 
one enemy.”

Perhaps, in time, scientists will craft ex-
periments that will prove or disprove these 
points. For the present, all people with an 
interest in rangelands must grapple with a 
substantial degree of uncertainty: We simply 
do not have any single prescription for “the 
best” management of these lands. Even with 
the best science, range management remains 
a craft: a blend of knowledge, experience, 
experimentation, artistry, and skill. Given 
the tremendous diversity of Western range-
lands, flexible strategies of management and 
research, tailored to local needs and circum-
stances, seem most likely to yield significant 

Mine reclama-
tion project in 
Globe, Arizona, 
using cattle 
(Photo: Dan 
Dagget)
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advances.  

For a time, the goal of range management 
seemed fairly clear: produce more food. This 
was understood to benefit both ranchers 
and the public at large. Expensive manipula-
tions of rangeland were evaluated against 
fairly simple cost-benefit ratios. Nowadays 
the goals and expectations aren’t nearly so 
simple. In many peoples’ judgments, food is 
a low priority for public rangelands; biodi-
versity, water quality, wildlife habitat, recre-
ation, and open space might all rank higher 
in a poll of mainstream American opinion. 
With the partial exception of recreation, 
however, none of these values yet lend them-
selves to sustaining rural economies and 
communities. And without rural communi-
ties, a significant piece of the conservation 
puzzle will be lost. 

Of course, the economics of range livestock 
production are not particularly favorable to 
the long-term viability of ranching. There 
is a growing body of information on ways 
that ranchers can improve their financial 
prospects by capitalizing on financial pros-
pects by capitalizing on values other than 
livestock: conservation easements, purchase 

of development rights, ecotourism, niche 
marketing, diversification [1, 88, 99]. These 
are valuable and important new ideas, and 
more can be expected in years to come. But 
none of these things, alone or in combina-
tion, can supplant good land management- 
stewardship- as the overarching priority, 
because the other values all come down, 
sooner or later, to conserving and enhancing 
healthy landscapes. The potential of range-
lands to produce values to society- however 
they may be defined- inevitably depends on 
the stability of the soil, the integrity of water, 
nutrient, and energy cycles, and the ability of 
the ecosystem to recover from disturbance 
[78]. Producing food is not the only valuable 
use of rangelands- far from it- but it depends 
on the same ecological processes, as all the 
others.

Today, some environmental extremists insist 
that the arid western range must be free of 
cattle [28].  Some in the ranching community 
react by insisting that there’s no problem 
out there at all. Both extremes are wrong. In 
many areas- especially arid ones- excluding 
cattle would do almost nothing to improve 
ecological conditions. Thresholds have long 
since been crossed, and natural succession 
will not restore “pristine” nature [85]. On the 
other hand, there are genuine resource issues 
out there on the range: the enduring effects 
of historic overgrazing, the growing impacts 
of recreation and subdivison, and a widening 
array of social demands on range resources 
for open space, water, wildlife, and so on. 
Throwing the ranchers off and walking away 
is not an answer, but neither is denying the 
problems that do exist. 

In the center, between these extremes, lies a 
truly radical solution, in the sense that it gets 
to the root of the issue: the actual condi-

t
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tions of the range and what can be really be 
done about them. This solution depends on 
people who share an enduring commitment 
to particular landscapes working together to 
craft programs that achieve genuine conser-
vation using available tools: science, fire, rest, 
grazing, animal impact, innovative minds, 
and common sense. These are grassroots 
programs, both literally and metaphorically.

The radical center is growing, and it rep-
resents an important resource for ranch-
ers seeking to meet today’s challenges. The 
experience of the Quivira Coalition and the 
ranchers profiled here is that many people 
are interested in participating, and most are 
not closed-minded or righteous. The public 
is full of folks who seek more contact with 
the land and the people who live on it. Many 
have valuable skills to contribute. The public 
is also, effectively, both judge and jury in de-
ciding the fate of public lands ranching over 
the long haul. 

Collaboration and communication are the 
essence of the radical center. Collaboration 
brings people together; communication 
allows them to learn from one another and 
spread the word to others. One might expect 
the public lands agencies to take the lead in 
these activities, but they are generally too 
understaffed, too paralyzed by litigation, too 
politicized, and/or too bureaucratic to do so. 
Leadership will have to come from outside.

Examples of the radical center are pop-
ping up across the West. Ranchers, agency 
personnel, scientists and environmentalists 
are coming together and discovering that 
they have common visions for the lands they 
share, and that they actually enjoy working 
out creative ways to realize those visions.  
The issues that spark the meetings are vari-

ous: endangered species issues, the threat 
of subdivision, the need to restore fire to 
control shrubs or trees. The process is rarely 
fast or trouble-free. But it’s more promising 
than the alternatives: more lawsuits, contin-
ued agency paralysis, ongoing conversion 
to ranchettes, rural economic decline, and 
environmental issues left unaddressed.

As the methods and philosophy of the New 
Ranch spread, it may be hoped that the 
acrimonious and litigious and often counter-
productive “rangeland conflict” will run out 
of fuel and finally expire. Yes, rangelands 
have suffered tremendously, from overgraz-

Upland improve-
ment on the 
Double Lightning 
Ranch. Top, 
1986; bottom, 
1994. (Photo: Jim 
Winder)
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ing in the past; yes, the damage persists to 
this day in many areas. But the damage is 
done, and there is no benefit in persecuting 
the living for the actions of the dead. It is not 
cattle, but management, that determines the 
impacts of grazing. And management today 
is nothing like it was a century ago. The 
greatest threat to Western landscapes today 
is not livestock grazing but urbanization [35, 
47], a land use that feeds on the economic 
decline of ranching.

Real, on-the-ground solutions will not come 
from national legislation or precedent-set-
ting litigation, because range livestock pro-
duction depends on natural ecosystems are 
everywhere different. Stewardship is as much 
a social process as an ecological one, and it 
does not often happen from the top down. 
The best hope for the land lies in local people 
who care enough to work and learn together 
on and from the ground that unites them. I t 
is time for reasonable people- ranchers, envi-
ronmentalists, agency personnel, and scien-
tists- to desist from the hatred and hyperbole 
of the past thirty ears and get to work. n
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Can livestock ranching and conservation values be compatible? Can ranchers and environmentalists 
working together to benefit rangelands? The answer is yes, and the proof can be found on the ground, 
where it counts. On New Ranches in New Mexico, Arizona, Colorado and elsewhere, livestock, have 
been managed in innovative, progressive ways, and the land has responded: vegetation is more diverse 
and productive, soils are more stable, streams and springs have come back to life. Wildlife, watersheds, 
livestock and ranchers have all benefited.

The New Ranch Handbook: A Guide to Restoring Western Rangelands situates the practices of these 
ranches in relation to recent models and knowledge in range science and ecology. The tremendous di-
versity and variability of arid and semiarid rangelands defy may assumptions of classical ecology. Basic 
processes of energy flow, nutrient and water cycling, and plant growth can be described, however, and 
management tailored to promote them. The New Ranches profiled here demonstrate, further, that this 
can be done economically and with far-reaching benefits to land, people and wildlife.

	 Praise for the Quivira Coalition and The New Ranch Handbook:
	 �“The aim of the Quivira Coalition is to put ranching and conservation, economics and 	

ecology into the same thought. All ranchers and conservationists ought to appreciate this 	
effort, and they ought to support it.” — Wendell Berry

	 �“The New Ranch Handbook: A Guide to Restoring Western Rangelands promises much 	
in title and delivers more in substance...The book may serve both as a textbook and as a 	
reference manual.” — George B. Ruyle, Professor, School of Natural Resources and the 
Environment, The University of Arizona

	 �“This book should be required reading for everyone who has an interest in natural resource 	
issues in the West, especially those concerned with livestock grazing.” — Bill McDonald, 
fifth generation rancher, Executive Director, Malpai Borderlands Group and recipient of a  
MacArthur Foundation fellowship

The Quivira Coalition is a nonprofit organization founded by two conservationists and a rancher. Its 
purpose is to teach ranchers, environmentalists, public land managers and other members of the pub-
lic that ecologically healthy rangeland and economically robust ranches can be compatible. Its mission 
is to define the core issues of the grazing conflict and to articulate a new position based on common 
interests and common sense. This position is called “the New Ranch.”

The Quivira Coalition pursues its educational mission through a Journal, workshops, conferences, 
lectures, site tours, a Web page, seminars, outdoor classrooms, publications, videos, collaborative 
management demonstration projects, monitoring and scientific research.

SM The New Ranch is a service mark of the Quivira Coalition.

Quivira Coalition
1413 2nd Street, Suite #1
Santa Fe, NM 87505
www.quiviracoalition.org


