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 Frasier’s
Philosophy

 By Gary Frasier

2 Rangelands

We continually hear that we are now living in a “Changing Time.” There is no doubt that 
conditions are different than they were in the past. The direction of the perceived change is 
infl uenced by an individual’s bias and beliefs. The rangelands are in better condition. The 
rangelands are in worse condition. The climate is drier than in the past. The climate is hot-
ter than in the past. We know how to take care of the natural resources. We are ruining our 
natural resources. These may all be true depending upon where you live, your perspective, and 
your desires. 

There are some things that are defi nitely changing. A signifi cant portion of the area that 
used to be classifi ed as rangelands is being converted to suburban or ranchette living. Ranches 
are being used as hobby or part-time enterprises. More people that do not live on the range-
lands want a say in how to manage them. 

The rangelands of the US, especially in the West, have long been the last frontier. You 
could go out and with a relatively low investment carve out a life. There is no doubt that many 
of the early settlers did not know how to use the land in a manner that permitted long-term 
sustainability. It was recognized early on that some of the lands needed to be controlled and 
managed in the public interest. This resulted in the formation of the US Forest Service and 
the Bureau of Land Management. Their early task was to manage the land in a sustainable 
usage manner with livestock grazing and logging and, in some areas, mining, all recognized as 
permitted uses. There were a few people that used the land for recreation, ie, hunting, fi shing, 
hiking, and camping. 

Times have changed. There is increasing pressure to limit livestock grazing, mining, and 
logging on the public lands. Large blocks of land are being set aside in a “Wilderness” classifi -
cation that limits the use of the areas. There is increasing pressure to manage public lands for 
recreational use, especially near large urban localities. The potential disturbance to the natural 
resources, water, and soil from recreational activities in some places can be more signifi cant 
than was experienced in the past from livestock grazing, especially in riparian settings. The 
use of our rangelands has changed. The weekend camper, hiker, fi sherman, and hunter are 
changing the rangeland resources in a manner that could not be envisioned 10 to 20 years ago. 
The number of people who want to use the land for these activities grows every year. As a re-
sult, the public land management agencies have to place more and more resources, manpower, 
and money on recreational activities. 

With this issue’s theme of “Recreation” we are presenting some papers that refl ect some of 
the changes that are occurring in management of rangelands and how they might affect your 
perspective of rangelands. Again, we are probably “preaching to the choir.” We need to get the 
message out to our “suburban” neighbors.

Many of our public land agencies are experiencing downsizing with respect to personnel 
available to manage the land. Yet the work of managing the rangelands continually increases. 
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If you go to public land areas during the summer vacation 
season you see the large number of people trying to “experi-
ence the great outdoors.” These visitors do provide some rev-
enue to the local businesses, but only a small amount to the 
agencies that manage the resources. I have been told, unof-
fi cially, that range specialists spend about 5% of their time on 
recreation use impacts, mostly with hunting and off-highway 
vehicle uses. They may spend up to 15% of their time with 
wildlife uses and activities. It is believed that recreation use 
on public lands is the largest subsidized program.

I had originally thought there would be a number of 
papers that would fi t this theme topic. In trying to solicit 

potential authors, 2 items came to the front. Perceptions of 
public land management have passed a threshold which de-
mands that the lands be managed for recreational activities. 
There is a large group who believe that public lands should 
not be used for ranching, logging, and mineral exploration. I 
was told several times that recreation on rangelands is here, 
and there is not much we can do to change it.

I do not believe all of this. I do think that recreation on our 
public lands must be managed to protect the natural resources 
in the same manner as other uses of the lands. This includes 
having the weekend recreational visitors pay their fair share 
for use and management of the natural resources. u
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4 Rangelands

Private rangeland near many Western cities is dis-
appearing rapidly under an onslaught of suburban 
and “ranchette” developments. As the “peopling of 
the New West”1 continues unabated, alarms have 

been raised on two fronts: by rural citizens and conservation 
groups troubled by the loss of agricultural production and 
biological diversity, and by urban interests that lament the 
loss of open space and recreation opportunity. Some coun-
ties and cities are taking steps to slow the rate of rangeland 
conversion by acquiring farms and ranches for use as open 
space, but that won’t do much to ease rural concerns unless 
concerted cooperative efforts are made to both reduce poten-
tial confl icts over recreational and agricultural land uses and 
maintain rangeland landscapes that serve as more than just 
scenic backdrops for suburban lifestyles. 

Public Working Landscapes
Many local governments are coping with the impacts of rapid 
growth by creating open space and natural area systems. Na-
tionwide, state and local voters approved 75% of the 217 open 
space ballot initiatives between 2004–2006, creating new tax-
based revenue streams for the purchase of open space and 
natural areas or conservation easements.2 This phenomenon 
has happened at a time when numerous other new tax pro-
posals have been soundly defeated. 

Since the City of Boulder, Colorado, became one of the 
fi rst local governments to start protecting open space as a way 
to counter the impacts of development and preserve the aes-

thetic and ecological values of natural areas, other municipal-
ities and counties have followed suit along Colorado’s Front 
Range. Among the major motivations behind such programs 
are reducing growth that does not pay for the infrastructure 
it requires; protecting scenic vistas; safeguarding ecosystem 
integrity, wildlife habitat, and environmental services; main-
taining rural character; and meeting the increasing demand 
for outdoor recreation near urbanizing areas. 

The City of Fort Collins and Larimer County, Colorado, 
began their natural areas and open lands programs in the 
1990s. Like other jurisdictions, they have begun to include 
“working landscapes” that allow traditional agricultural and 
other productive activities to continue as part of their Open 
Space/Natural Area programs. 

Rangeland Open Space and Natural Areas
The same development pressure that has created a demand 
for open space has reduced the area of private rangeland 
and pastureland available for livestock forage. This makes it 
more diffi cult for livestock producers to lease grazing lands 
to complement their own operations, a common practice in 
areas where land prices are high and drought can limit forage 
production on non-irrigated lands. The value and viability of 
livestock operations almost always include both base proper-
ties owned in fee and acres available for leasing. Livestock 
producers who wish to remain in production—especially the 
part-time producers that are increasingly common in areas 
where human populations are expanding—but who are un-
able to lease suffi cient land to supplement their deeded lands, 
may not remain fi nancially viable and consequently succumb 
to development pressure themselves. 

Open Spaces, Working Places
Local government programs can slow loss of rangelands—but only if urban and ranching 
interests fi nd ways to work together.

By Jessica Resnik, George Wallace, Mark Brunson, 
and John Mitchell

This article has been peer reviewed.
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Public working landscapes provide one way of revers-
ing this trend. As the term implies, land remains in pro-
duction that would otherwise have been sold for develop-
ment. A type of multiple-use/multiple-benefi t Open Space 
and Natural Area, they strike a balance between economic, 
ecological, recreational, historical, and other social needs. 
They contribute to community goals like minimizing the 
loss of agricultural land and water, or separating communi-
ties that might otherwise grow together.3 Allowing graz-
ing to continue on lands that had evolved under herbivory 
and drawing on local livestock producers to help with the 
management of such lands is both appropriate and practical 
as it can utilize local knowledge and traditions. New part-

nerships between livestock producers and local government 
Open Space and Natural Area programs seem to provide an 
innovative and benefi cial option for producers in areas with 
considerable development pressure and diminishing range-
lands (Sidebar 1). 

Preservation of working rangelands by local government 
programs provides a host of recreational, educational, and 
conservation benefi ts (Sidebar 2). At a time of increasing 
energy costs and greater interest in local and sustainable pro-
duction of healthy food,4 Open Space and Natural Area pro-
grams could help make locally raised “conservation meats” 
accessible to the communities that support them. Addition-
ally, renting pasture for livestock grazing provides a local rev-
enue stream for Open Space and Natural Area programs. It 
can even provide an opportunity for young producers with 
less capital and land to move into ranching by utilizing local 
open space lands, especially where such arrangements impose 
fewer fi nancial constraints. This is similar to how the Prov-
ince of Saskatchewan, Canada, has used agricultural land 
banking to help young producers get started.5 

While these Colorado experiences provide a positive ex-
ample for other communities to follow, signifi cant challenges 
must be surmounted before public working landscapes can 
become viable land-use options for rangeland conservation 
across the western United States. These challenges—along 
with some intriguing opportunities—fall into 5 general cat-
egories: fi nancial, institutional, political, managerial, and 
social.

Show Me the Money
A key challenge faced by local governments is fi nding the 
money to acquire and manage ranch lands that might be-
come public working landscapes. State laws differ in terms 
of how they allow local governments to raise or obtain funds 
for open space projects. At one end of the spectrum is Colo-
rado, where the Great Outdoors Colorado Trust Fund uses 
a portion of state lottery proceeds for preserving, protecting, 
and enhancing wildlife, parks, rivers, trails, and open spaces. 
Since 1994, Great Outdoors Colorado has awarded nearly 
half a billion dollars for 2,100 such projects across the state. 

Soapstone ranch looking northwest towards foothills. Photo by John Mitchell.

Sidebar 1. Folsom Grazing Association

Folsom Grazing Association currently possesses the graz-
ing leased for the 18,764-acre Soapstone Prairie Natural 
Area owned by the City of Fort Collins Open Space and 
Natural Areas Program. The 12 members of this grazing 
association in 2006 collectively owned 10,725 fee-simple 
and leased 4,660 acres in northern Colorado. By provid-
ing summer pasture for the livestock owned by the grazing 
association, the City of Fort Collins effectively preserved 
an additional 15,385 acres of open space by helping to 
keep the land owned and leased by Folsom members in 
agriculture. Additionally, all but 2 of the 12 members are at 
least 3rd generation Colorado natives and all have a histo-
ry of family farming and ranching on the Front Range. Five 
separate families are direct descendants of homesteaders 
in northern Colorado. Supporting local ranching operations 
not only helps base properties stay in agriculture but helps 
preserve the local agricultural tradition and rural character, 
goals identifi ed in both the City of Fort Collins Natural 
Areas Program and Larimer County Master Plans.

18,764-acre Soapstone Prairie Natural Area acquired by the City of Fort 
Collins Open Space and Natural Areas Program in 2004. Livestock graz-
ing will continue on Soapstone when it opens to the public for recreation 
in 2009. Photo by Fort Collins Natural Areas Program.
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Conversely, in another state where population growth has 
spread into areas where ranching is a major land use, Utah 
voters defeated a $150 million open-space 2004 bond is-
sue backed by a sales tax increase of 1/20th of a cent. The 
Utah Legislature has on multiple occasions rebuffed efforts 
to allow local governments to use voter-approved sales tax 
increases to pay for open space acquisition. Ranches that are 
prime candidates for acquisition do not come cheap, either. 
Although Utah municipalities can issue bonds backed by 
property taxes for open space acquisition and several have 
done so, individual cities’ and towns’ purchasing power may 
not be great enough to acquire large properties.

A Wyoming study found that ranches having wildlife 
habitat and scenic vistas command higher prices per acre 
than those which primarily possess agricultural production 
capacity, even though the latter may be closer to town.6 Such 
properties may be out of the fi nancial reach of most local 

governments except when sellers are able to take advantage of 
tax incentives for using conservation easements or for making 
“bargain sales”—when a donor sells property to a charitable 
organization for less than its fair market value.

However, where communities are able to dig deep into 
their pockets to protect open space, ranch lands are part of 
their plans. For example in Pima County, Arizona, voters in 
2004 approved a $174.3 million bond issue for fee purchase 
and conservation easements to protect wildlife habitat, scenic 
landscapes, riparian areas, water quality, and open space. In-
cluded among the properties acquired are 3 large ranches that 
held both fee land and public grazing leases: the A-7, Bar V, 
and Rancho Seco. This combination of 18,144 acres in fee and 
46,582 acres in state and federal leases, along with the proxim-
ity to both the city of Tucson and to nearby protected areas 
such as the Buenos Aires National Wildlife Refuge and Las 
Cienegas National Conservation Area, make these areas prime 
candidates for management as public working landscapes.

Other Funding Alternatives
There are other alternatives to fee purchase and conserva-
tion easements for creating working landscapes. Arizona has 
been a leader in using existing institutional structures to cre-
ate new opportunities for conservation in areas threatened by 
development. Many of these lands include livestock grazing 
as uses. Although subject to a constitutional mandate that 
state trust lands be managed to maximize revenue for pub-
lic schools and institutions (as in most western states), the 
Arizona Preservation Initiative in 1996 established a process 
whereby state lands can be reclassifi ed for conservation and 
subsequently leased or sold at auction for that purpose. Mu-
nicipalities can apply for state matching grants to make such 
purchases easier. Intergovernmental or public/private part-
nerships, such as a unique arrangement among the Bureau of 
Land Management (BLM) and various entities in southeast 
Arizona, provide another creative approach where funds may 
not otherwise be available (Sidebar 3). 

Also in 1996, the voters of Colorado amended their con-
stitution to establish a Stewardship Land Trust within the 

Sidebar 2. Northern Colorado’s Laramie 
Foothills Mountains-to-Plains Project

A collaborative effort using City of Fort Collins’ Building 
Community Choices sales tax revenues, Larimer County’s 
0.25% Help Preserve Open Spaces sales tax, lottery 
funds from Great Outdoors Colorado, and funds from The 
Nature Conservancy resulted in the purchase or protec-
tion (using conservation easements) of more than 50,000 
contiguous acres connecting foothills and plains along 
the Colorado-Wyoming border. This project is an example 
of how good working relationships among local govern-
ments and funding agencies can effectively preserve and 
connect a diversity of ecosystems. Larimer County, which 
owns the 13,500-acre Red Mountain Ranch, and the City 
of Fort Collins, which owns the 18,764-acre Soapstone 
Prairie Natural Area, have decided that continuing grazing 
on their properties is essential for maintaining rangeland 
health and local tradition.

Cattle grazing on the Red Mountain Ranch. The Nature Conservancy 
and Larimer County Open Lands recently closed on the purchase of the 
15,300-acre ranch north of Fort Collins, Colorado. Red Mountain Ranch 
is a centerpiece of the Laramie Foothills: Mountains to Plains project. 
Photo by Larimer County Open Lands Program.

Sidebar 3. The Bureau of Land Management
and the Empire Ranch Foundation

An alternative arrangement in Arizona is found at the 
Empire and Cienega ranches southeast of Tucson. The 
BLM acquired the property in 1998 at the urging of the 
Pima and Santa Cruz county commissions who wished to 
stave off almost certain exurban development in a biologi-
cally diverse landscape of woodlands and grasslands. The 
BLM manages the land for multiple benefi ts in partnership 
with the non-profi t Empire Ranch Foundation, under a 
plan developed collaboratively over a 5-year period with a 
voluntary association of local citizens, ranchers, conserva-
tion organizations, recreationists, and state agencies.
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3-million acre land base administered by the State Land 
Board to benefi t state trusts. By 2005, 107 parcels totaling 
295,700 acres had been incorporated into the Stewardship 
Trust.7 The purpose of Colorado Stewardship Trust lands 
is to protect long-term productivity and sound stewardship 
instead of maximizing returns to the trusts. These lands are 
not guaranteed to remain as open space forever because an 
80% majority vote of the Land Board commissioners can 
remove them from the Stewardship Trust rolls. However, 
provisions are in place within the Land Board to work with 
local communities that want to assure the permanency of the 
stewardship designation to allow purchase of these lands or 
purchase of conservation easements through a competitive 
bid process.

Institutional Know-How
The option of managing cooperatively with another agency 
or non-governmental organization can address the primary 
institutional challenge that local governments may not have 
the expertise to manage a large landscape for multiple bene-
fi ts. For example, the A-7 ranch now owned by Pima County, 
Arizona, was held for several years by the City of Tucson, 
which consistently lost money on the operation and never 
fi gured out how to fi t a ranch into its governmental opera-
tions.8 The City of Eagle, Idaho, which in spring 2006 began 
a process to acquire 2,000 acres of the Boise foothills from 
the BLM to protect recreation access and scenic vistas, has 
no parks and recreation department.9 In contrast, Larimer 
County, Colorado, hired staff with range management ex-
perience and have worked closely with livestock producers 
to capture local knowledge. Where funding limits this as an 
option, partnering with another agency or non-governmental 
organization could help.

Cooperative management with public land agencies can 
also be seen as offering new communication channels for lo-
cal governments, which often perceive a lack of consultation 
and information fl ow when agencies such as the BLM or 
Forest Service take actions on public lands that affect nearby 
communities. This approach fi ts well with the Department 
of Interior’s Cooperative Conservation Initiative, which en-
courages voluntary, incentive-based approaches to enhanc-
ing, restoring, and protecting land, water, air, and wildlife 
resources on public and private lands nationwide.

Talking Politics
Political challenges arise whenever decisions are made about 
the allowable mix of uses and benefi ts to be realized from 
publicly owned rangelands. These confl icts can be dimin-
ished when responsibility belongs to local governments; still, 
any community large enough to acquire a working landscape 
will have signifi cant numbers of citizens who do not support 
livestock grazing on public lands—or even acquisition of lands 
somewhat distant from an urban center when local city services 
are seen as inadequate. Planning processes must address these 
concerns. Such efforts may prove less problematic at city or 

county levels because national or regional organizations with 
hard-line positions against specifi c land uses typically lack the 
legal standing at the local level that they enjoy in planning for 
federal rangelands. This is not to say confl icts will not exist, nor 
that community consensus will fi nd that all large open space 
tracts are suitable for designation as working landscapes.

Many Americans believe that lands characterized as “pro-
tected areas” should not have commercial uses such as ranch-
ing. In fact, when the Grand Staircase-Escalante National 
Monument was declared, visitor support for livestock grazing 
in the monument declined in an apparent case of “designa-
tion effect.”10 When cities and counties are the landowners 
and managers, this effect will depend largely on values held 
by the local community. Previous studies have found that lo-
cal users of Forest Service multiple-use lands in western Col-
orado are more supportive of grazing that those from outside 
the region.11

In parts of the West, a large political hurdle must be cleared 
before working landscapes can even be acquired. While lo-
cal governments have several options including fee purchase 
for protecting open space, community efforts to do so often 
lead to controversy as landowners and developers assert that 
they alone control use of their property. While many residents 
would agree with such assertions, communities have in fact 
always controlled land use by means of zoning to protect the 
greater good of the community. An opportunity exists to help 
citizens understand how they might benefi t from a working 
landscape approach: maintaining historic land uses, protecting 
against the loss of biodiversity and critical habitats, providing 
recreation access, and even increasing the value of properties 
located nearby as local governments along the Colorado Front 
Range and some intermountain areas have begun to do.

Local Government Politics
As a result of a series of laws and policy changes enacted over 
the past half-century, livestock grazing now co-exists with 
recreation, cultural resource management and biodiversity 
protection on most federal and state protected lands. The 
advent of local government Open Space and Natural Areas 
systems is the next chapter in the relationship between public 
lands and grazing. Range management by local governments 
and their new partners is a somewhat uncharted area that has 
new variables and challenges, including a different group of 
recreational and other users, a complex set of management 
objectives to which producers must adapt, and a new frame-
work for governance and decision making. 

Local Open Space and Natural Areas are utilized for pub-
lic recreation by users who live nearby, are repeat users and 
who have more direct access to policy makers. It is important 
to note that cities and counties are more directly accountable 
to those taxpayers who fi nance the acquisition and manage-
ment of protected areas than are federal or state governments 
who often serve a more distant general public. This can make 
management of Open Space and Natural Areas subject to in-
consistent and inexperienced decisions by local city councils, 
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boards of county commissioners or their appointed boards 
and commissions—especially for younger Open Space and 
Natural Area programs. On the other hand, this new form 
of governance could be more fl exible and responsive to in-
formed public opinion as it matures.

Multiple Needs Management 
The compatibility of grazing and recreation on Open Space 
and Natural Area areas, which are typically smaller than Forest 
Service or BLM units, must be of particular concern to man-
agers and grazing permittees alike—both parties must share a 
new set of nontraditional management objectives. Objectives 
like invasive species management and leaving forage for certain 
species of wildlife are shared already, but others like cultural 
resource protection, biodiversity enhancement, interpretation, 
and education may be new for some livestock producers—es-
pecially those who belong to private grazing associations. Like-
wise, producers’ needs for fencing, water sources to disperse 
utilization, predator control, and other range management 
practices can be controversial among some urban constituents 
and new territory for open space or natural area managers. En-
hancing the compatibility of grazing and recreation, however, 
will be central to the success of most working landscapes.

Grazing and Recreation Compatibility
Information regarding grazing and recreation on Forest Ser-
vice lands, wilderness areas, and national monuments pro-
vide some guidance for managers needing to maintain both 
of these uses. Studies have shown that expectations of visitors 
to rangelands affect their acceptance of grazing. The major-
ity of recreationists feel grazing is conditionally acceptable if 
accompanied by good range management, but they respond 
negatively when grazing interferes with recreation experi-
ences. Acceptance also varies by the location of where the 
encounters occur. Even so, some aspects of grazing on open, 
working landscapes can enhance recreation experiences.12 
Confl ict between recreation and grazing can be based either 
on goal interference (where the physical presence of one in-
terferes with the ability of the other to accomplish their goals, 
eg, cattle blocking a trail, entering a campsite, or visitors ha-

rassing cattle) or based on differences in social values (people 
may dislike all grazing on public lands or feel that efforts to 
protect endangered species are too restrictive).13 

Understanding the distinction between these two types of 
confl ict is important since management actions are most ef-
fective when the underlying causes of confl ict are understood. 
Research suggests that where goal interference is present, zon-
ing (including infrastructure placement and selected visitor 
management techniques) is an effective management strategy. 
Educational programs are more effective when dealing with 
social values confl icts.14 Educational programs might require 
that managers help visitors understand more about range 
management (including its history) and range conditions.15 

The potential for confl ict might also be reduced by pro-
viding opportunities for fi eld tours, ride-alongs when cattle 
are gathered or moved between pastures, and volunteer op-
portunities to monitor vegetation, fi x fences, or install water 
systems to protect wetlands. 

Social Acceptance
The fi nal set of challenges and opportunities are social. As 
noted above, citizens can object to sharing recreation settings 
with commercial land uses. Ranching may be incompatible 
with motorized recreation except under carefully controlled 
circumstances. Moreover, many ranchers are uncomfortable 
sharing their grazing lands with others. That is one reason 
why ranch owners often choose not to allow for-profi t rec-
reation uses that could diversify and improve their income 
fl ows. While most public lands grazing permittees do share 
their allotments with recreationists and other users, one at-
traction of the open land/working landscape concept is that 
they may have more opportunity to participate in planning 
and decisions regarding type, location, and amount of recre-
ation and other activities that will occur when livestock are 
present. Additionally, they can provide input as to the way 
grazing is presented to the public.

Livestock producers generally hesitate to try out new 
management options—whether a new grazing system or a 
different decision-making arrangement—because the margin 
between profi t and loss is so thin and the costs of a mistake 
can be high. Public working landscapes are clearly an innova-
tive land use, so the majority of producers may prefer not to 
be the fi rst to make them work. But rangeland innovators do 
exist. In fact, in a study of “cutting edge” ranchers in Utah, a 
major reason given for making changes in ranch operations 
was to demonstrate to the public that sound ranching is not 
only possible but desirable.16 A defi ning characteristic of 
working public landscapes is that they would offer ranchers 
and other range managers a chance to help citizens under-
stand the potential benefi ts of carefully managed livestock 
grazing for the maintenance of healthy rangelands.

Summary
Exurban development—ie, low-density housing (<64 homes/
square mile) within a landscape dominated by native vegeta-

Citizen tour of rangelands managed by local governments in northern Lar-
imer County, Colorado. Photo by Larimer County Open Lands Program.
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tion—is now the fastest-growing form of land use in the US, 
covering nearly 25% of the area of the lower 48 states.17 The 
most rapid change is occurring in the Southwest and Rocky 
Mountains states where it typically involves conversion of 
ranchland to residential property. The advent of working 
landscapes managed by local government open space pro-
grams but leased to livestock producers can be seen as an in-
novative way to partially offset the loss of rangelands. It also 
creates a situation calling for a unique balance of grazing and 
recreational use while maintaining open space for other values 
sought by the local community. Examples of the partnerships 
which make these working landscapes possible, and some the 
challenges they face, are available throughout the West.

All things considered, programs to create and manage 
open space in rapidly growing parts of the New West offer 
a new and challenging opportunity to both range managers 
and local counties and municipalities. Management niches 
provided by working landscapes that fall under the steward-
ship of local communities will provide new opportunities for 
rangeland professionals, advancing our ability to integrate 
ecology, economics, and social science as a key concept in 
sustainable development. 
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10 Rangelands

The State of Nevada contains about 110,000 square 
miles of various rangeland environments. Much of 
this rangeland is desert. There is a tiny amount 
of tall timber forest along the west central border 

where Nevada touches the eastern slope of the Sierra Nevada. 
At one time the College of Agriculture of the University of 
Nevada Reno had 2 foresters on staff and they had to share a 
tree. On the highest mountain ranges, especially in the east-
ern portion of the state, 5-needle pine woodlands of bristle 
cone and limber pine occur magnifi cently, but sparingly. 
Nevada does have extensive single leaf pinyon-Utah juniper 
woodlands. These mid-mountain slope woodlands occur be-
low the 5-needle pines and above the sagebrush/bunchgrass 
zone. The classic practical joke to which neophyte graduate 
students are subjected is to send them to the fi eld to collect a 
specimen of “pinyon juniper.” With affi nity to the Colorado 
Plateau and the mountains of the southwest, the Nevada pin-
yon-juniper woodlands are most abundant south of Interstate 
80 that crosses the state diagonally from Reno to Wendover 
on the Utah-Nevada state line. In northwestern Nevada, 
the mountain ranges have occasional small stands of Utah 
or western juniper, but some ranges with substantial higher 
elevation areas, such as the Santa Rosa in Humboldt County 
northwest of Winnemucca, are virtually without trees except 
for aspen and cottonwoods.

If Nevada is long on rangeland and short on forest envi-
ronments, what characterizes the rangelands? To understand 
the vegetation you have to appreciate the structural geology 
and recent geological history. Yes, Nevada is in the Great Ba-
sin from which there is no drainage to the ocean. There are 
exceptions in the north where one fork of the Owyhee River 
and Salmon Falls Creek contribute to the Snake-Columbia 
watershed. Likewise in the south the Virgin and Muddy 
Rivers are tributaries of the Colorado River. The rest of the 
state has an internal drainage system. This does not mean the 
Great Basin is a gigantic bowl surrounded by mountains with 
everything draining to the center. If you climb one of the 
numerous mountain peaks in central Nevada and turn 360° 

admiring the landscape, you cannot help but be impressed 
that Nevada is nothing but continuous mountain ranges. Go 
to the center of one of the large basins such as the northern 
Carson Desert and Nevada appears to be an endless, nearly 
perfectly fl at plain with smudges on the horizon that shim-
mer in the heat wave and resemble mountains. 

Actually, both impressions are real. In Nevada there are 
more than 200 separate mountain ranges. They tend to be 
orientated north and south and often stand independently 
with no or minimum contact among ranges. A 19th centu-
ry geologist described the independent mountain ranges as 
“a series of caterpillars marching off to Mexico.” Arranged 
in echelon, these mountains allow for the passage of trails, 
highways, and railroads without climbing mountain passes. 
This line of least resistance for transportation routes works 
as long as you approach the mountains diagonally. This is the 
route of old US Highway 40 (now Interstate 80) from Reno 
to Salt Lake City, Utah. Only one signifi cant summit has to 

Nevada Rangelands
By James A. Young and Charlie D. Clements

Mount Augusta in the Clan Alpine range of west central Nevada rises 
above the valley fl oor at 9,966 feet in elevation. The higher elevations 
are mountain brush communities. The middle portion of the mountain 
escarpment supports single leaf pinyon/Utah juniper woodlands. The al-
luvial fans at the base of the mountain support Wyoming big sagebrush/
Thurber’s needlegrass/shadscale communities. The lake plain below the 
fans has a black greasewood, basin big sagebrush-salt rabbitbrush/basin 
wildrye community.
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be crossed on this route. US Highway 50 from Reno to the 
Utah line runs perpendicular to the mountain ranges and you 
cross 12 named summits, 7 of which are above 7,000 feet.

The Nevada mountain ranges stand as islands of environ-
mental potential for plant growth in a sea of aridity. Moisture 
for the western Great Basin comes almost entirely from the 
Pacifi c Ocean and falls during the cold winter months. As you 
proceed south and east, summer monsoonal moisture sources 
weakly contribute to the moisture regime. Just before or early 
in the Pleistocene, the Sierra Nevada and Cascade Mountain 
ranges began a precipitous rise that produced a near continu-
ous western mountain barrier which intercepts moisture-lad-
en winds from the Pacifi c and cast rain shadows across the 
western Great Basin. During the Pleistocene, slightly higher 
precipitation and markedly reduced evaporation with cooler 
temperatures combined to change the water balance of the 
Great Basin. The many internal basins partially fi lled with 
water to form substantial lakes. Some basins spilled to create 
rivers that generally drained to the lower elevations in the 
north central portion of what is now Nevada. A vast lake 
formed in this area that would rival the current Great Lakes 
in surface area. It was named by 19th century geologists as 
pluvial (referring to previous wetter times) Lake Lahontan. 
Lake Lahontan was contemporary with pluvial Lake Bonn-
eville (current Great Salt Lake). Unlike Lake Bonneville, 
Lake Lahontan never breached the surrounding mountain 
rim and partially drained to the ocean. This means that the 
soluble salts that were washed into Lake Lahontan remained 
within the basin. This has led to the basin vegetation of Ne-
vada commonly being identifi ed as “salt desert.”

The aridity of the Holocene that replaced the Pleistocene 
resulted in the near complete desiccation of the pluvial lakes. 
This aridity has left many of the physical features of the plu-
vial lakes such as wave-cut beach ridges, offshore bars, and 
wave plunge pit lagoons frozen in time. The most striking 
pluvial lake feature that remains is the playas. A misappli-
cation of the Spanish word for beach, the playas represent 
exposed deep-water sediments with fi ne clay textures. The 
playa surface typically has a polygonal pattern which Israel 
Cook Russell (who fi rst described Lake Lahontan) likened to 
the texture of the fi nest Italian marble. Playa surfaces are bare, 
except for occasional sand or mud (clay particles cemented 
to salt crystals) dunes that may support black greasewood 
plants. There are many varieties of playa surfaces depending 
on the age, hydrology, and basin geology, but the common 
occurrence is for the surface to be coated with dazzling salt 
crystals left by capillary rise after a moisture event. The salts, 
including sodium, chlorine, and highly phytotoxic ions of 
boron and lithium, are eroded by winds and redeposited to 
the lee of the playas. Soil scientist Robert Blank has deter-
mined that through the process of erosion and the deposition 
of fi ne-textured sediments, the playas have an infl uence on 
the environment much larger in scale than the area of the 
playa itself, which is a substantial 5% of the total northern 
Nevada landscape. The fi ne silts that are wind eroded off the 

playas play a major part in soil development in the uplands 
where they are deposited.

The area on the basin fl oors surrounding the playas has 3 
basic plant assemblages: 1) black greasewood, 2) shadscale, 
or 3) sand vegetation communities. Black greasewood com-
munities range from nearly pure black greasewood on the 
most salt-affected soils to mixtures of black greasewood, ba-
sin big sagebrush, and salt rabbitbrush. Such communities 
often alternate with shadscale. Bruce Roundy determined 
that the black greasewood communities are largely phreato-
phytic, with the shrubs rooted to the water table which may 
be located at considerable depths below the surface. At some 
time in the existence of the community, the water table had 
to reach the soil surface where the shrubs established and 
their roots then followed the descending water table. In the 
shadscale alterns, the dominate shrub is dependent on rain-
fed moisture in an environment where the annual depth of 
soil wetting ranges from near zero to 8 to 10 inches. There 
is no connection between the roots of these plants and the 
groundwater table.

The glacial rivers that fed Lake Lahontan provided the 
source of sand for the dunes and fi elds that are an impor-
tant component of the lake plain environment. Sands of the 
northern Nevada basins are highly permeable so that even 
the moisture of occasional high-intensity summer thunder-
storms are not lost by overland fl ow. In contrast, the fi ne-tex-
tured lake plain soils are so impermeable that skiffs of winter 
snow are lost to sublimation while only slightly wetting the 
soil surface. The permeability of the sands leads to leaching 
of soluble salts in an environment where virtually all other 
soils are highly infl uenced by such salts. Only a very small 
percentage of the sands are devoid of vegetation with actively 
moving dunes. Silver State Valley in Humboldt County and 
Sand Mountain in Churchill County are exceptions. 

There are 2 native plant communities of the Nevada ba-
sins that have great signifi cance to the range livestock in-

The glacial rivers that fed pluvial Lake Lahontan dumped large amounts 
of sand. The combination of prevailing winds has eroded the sands to 
the northeast during the holocene, as witnessed here near Winnemucca, 
Nevada.
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dustry. Indian ricegrass and needle-and-thread grass can be 
very abundant on the sand areas and on specifi c portions of 
the fi ne-textured soils and the native half shrubs winterfat 
and budsage grew in near monospecifi c abundance. Standing 
cured Indian ricegrass, which retains a portion of its seed in 
its heads over winter, and winterfat combine to provide bulk 
and digestible protein for wintering livestock. Budsage is an 
extreme ephemeral species that provides important browse in 
the early spring.

The limiting factor for livestock production in the basins 
is stock water. There are natural springs, many of which are 
geothermal. At contact time, mountain men trappers travers-
ing the region during the early 19th century reported that 
the vast valleys of northern Nevada were virtually devoid of 
native large herbivores. The extremely sparse native human 
population was dependent on grass seeds, occasional good 
crops on pinyon pine nuts, and jackrabbits for survival. It has 
been reported that rats cooked over a fi re on a stick were a 
delicacy. Water development was a necessary precursor for 
domestic livestock production. Horses and sheep can survive 
on these ranges in the winter by eating snow for water, but 
cattle must have free water to drink. Following a substan-
tial winter moisture event, desert-wise cows will range many 
miles from established watering points depending on mud 
puddles trapped in miniplayas for water while grazing only 
the dry infl orescence of Indian ricegrass to get the high pro-
tein content retained in the seed morphs. Cows will drink 
these puddles down until their own tracks are empty and 
then strike out across the desert to the next puddle.

The loosely defi ned “salt deserts” of Nevada are usually as-
sociated with the vast lake plains left by the pluvial lakes. W. 
D. Billings, in his pioneering studies of the Northern Carson 

Desert, pointed out that much of what is called salt desert 
vegetation grows on soils that are not salt affected. These are 
alluvial fans and lower elevation mountain ranges where it is 
atmospherically so dry most of the woody sagebrush species 
cannot survive. The vegetation of these areas is often referred 
to as shadscale deserts, but the most abundant and largest 
woody species in stature is Bailey greasewood. Unlike the 
phreatophic black greasewood, this species is totally depen-
dent on rain-fed moisture in an environment that struggles 
to average 4 to 5 inches of annual precipitation. This average 
precipitation is raised by occasional very wet winters (6 to 8 
inches) interspersed by winters when virtually no moisture 
events occur. The major adaptive characteristic of the plants 
of this portion of the salt desert is endurance. Bailey grease-
wood plants will go years without fl owering at a given site 
and in extreme cases go a year without leafi ng-out. In these 
communities most shrubs are gray with spine-tipped branch-
es and grow on mini-mounds of trapped sand and silt. 

The major forage and browse species of these aridity “salt 
desert” environments are Indian ricegrass, desert needle 
grass, winterfat, and bud sage. Both shadscale and grease-
wood have spine-tipped branches which restrict browsing. 
Greasewood browse is toxic in the spring (oxalate content) 
and mechanically injurious in the fall when the spines will 
penetrate the rumen walls. In the winter, cattle and sheep 
utilize the wind-dispersed fruits of shadscale and grease-
wood as an important protein source. Cowboys refer to this 
as “lickings” because cows will lick the windrows of fruits 
(urtricle) from the soil surface.

The transition from salt desert to sagebrush/bunchgrass 
zones can be very distinct, as in the high valleys of central 
Nevada where coalescing alluvial fans (bajadas) spilling down 
from the mountain escapements partially bury the lake plain 
and you can step from black greasewood-salt rabbitbrush to 
Wyoming big sagebrush/Thurber’s needlegrass communities 
as the soils change. In other topoedaphic situations where the 
transition is gradually conditioned by effective moisture gra-
dients, ragged infusions of big sagebrush into shadscale or the 
reverse occur. You can argue whether black sagebrush/bunch-
grass communities represent the higher potential salt desert 
communities or the lower potential sagebrush/bunchgrass 
environments, but nonetheless, black sagebrush is a major 
browse species on winter ranges in Nevada. Black sagebrush 
is the only woody sagebrush species that can be a major part 
of the diet of domestic herbivores and especially wintering 
range sheep bands. Black is one of the low, or sometimes re-
ferred to as dwarf, sagebrush species in contrast to the much 
taller big sagebrushes which in Nevada are largely the sub-
species basin, Wyoming, and mountain big sagebrush.

The big sagebrush subspecies combine with dominant pe-
rennial grasses to form a series of repetitive communities. In 
far northwestern Nevada, Columbia River basalt fl ows occur 
as an extension of eastern Oregon and the Pacifi c North-
west geology. Big sagebrush/bluebunch wheatgrass or big 
sagebrush/bluebunch wheatgrass-Idaho fescue communities 

The Forty Mile Desert as seen by early pioneers bound for California. In 
the mid-19th century hundreds of California-bound emigrants died on this 
portion of the trail. In the middle of Nevada basins the mountain ranges 
seem insignifi cant in the landscape, yet you are surrounded by an endless 
near-fl at plain with very sparse water resources. The vegetation is Bailey’s 
greasewood, shadscale and two very important winter grazing species, 
Indian ricegrass and winterfat.
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dominate the landscape and appear very similar to the veg-
etation of eastern Oregon. For much of northern Nevada, 
the common long-lived perennial grass in the understory of 
big sagebrush communities is Thurber’s needlegrass. The 
needlegrass tribe including Thurber’s, Indian ricegrass, and 
needle-and-thread grass are much more signifi cant in the 
rangelands of Nevada than the wheatgrasses. Another often 
overlooked perennial grass is basin wild rye. This mammoth 
statue bunchgrass with short rhizomes is the only grass that 
plays a signifi cant role in the salt deserts on lake plains and 
the uplands through much of the pinyon-juniper zone.

The woody sagebrush species of Nevada do not sprout 
after the tops are burned in wildfi res. This has major signifi -
cance as the interval between returning wildfi res has greatly 
decreased during the 20th century. Following wildfi res, gray 
and green rabbitbrush, horsebrush, and ephedra species be-
came the transitory woody dominants until sagebrush plant 
gradually reestablished as seedlings.

Sagebrush communities continue as understory species 
in the pinyon-juniper woodlands as you rise in elevation on 
Nevada mountain ranges. W. D. Billings pointed out in the 
mid-20th century that successionally all the pinyon-juniper 
communities arise through sagebrush/bunchgrass communi-
ties. During the 20th century, the pinyon-juniper woodlands 
both thickened in tree density and expanded both up and 
down slope. These woodlands provide much of the habitat 
for mule deer and Rocky Mountain elk in Nevada.

Above the pinyon-juniper zone and below the 5-needle 
pine zone there occurs on the mountains of Nevada a treeless 
zone that should support a forest of 3-needle pine and Doug-
las fi r. For reasons that are not fully understood, this veg-
etation type was apparently lost early in the Pleistocene and 
remains treeless. With an abundance of antelope bitterbrush, 
snowberry, and serviceberry these sites, known as mountain 
brush communities, provide valuable summer range for wild-
life and livestock.

To this point our discussion has considered the cold or 
more properly termed temperate deserts of northern and 
central Nevada. There are warm deserts in southern Nevada 
complete with creosote bush and Joshua trees as well as many 
of the species of the Mojave desert environment of southern 
California. A transitional zone characterized by blackbrush 
forms an irregular, discontinuous arch across Nevada between 
the temperate and warm desert environments. Sagebrush-
dominated communities persist on the high mountain ranges 
of southern Nevada. Galleta, a perennial grass characteristic of 
areas of the southwest with summer and winter precipitation 
periods, is widely distributed in southern Nevada and extends 
as far northwest as the drier portions of the Carson Desert.

Large-scale livestock ranching did not get started in 
northern Nevada until the 1870s. It grew rapidly until the 
severe drought of 1888–1889 was followed by the extremely 
hard winter of 1889–1890. Some estimates place the cattle 
losses from this winter at 95% in northern Nevada. Out 
of the wreckage of this winter came the cattle production 

model that livestock operators need to produce 1 ton of hay 
for every cow wintered. Hay production was possible only 
on irrigated ground and only 5% of the landscape was ap-
plicable to irrigation because of the available water supply. 
To have a suffi cient watershed to provide runoff to support 
irrigation you had to be located on a stream where the head-
waters were near 10,000 feet in elevation. This limited ir-
rigated agriculture to the forks and main trunk of the Hum-
boldt River in the interior and the Susan, Truckee, Carson, 
and Walker Rivers that drained into the western portions of 
the state from the high Sierra Nevada. The early irrigation 
practices along these rivers essentially extend the spread and 
duration of the annual spring high-water fl ood. Termed “na-
tive hay meadows,” these fi elds featured a mixture of native 
and introduced grasses, sedges, rushes, tules, and willows, all 
of which were cut for low-quality hay. Production from these 
meadows seldom exceeds 1 ton of hay per acre. Cattle were 
gathered off the range in the fall and turned on the meadows 
to graze crop aftermath. It generally has proven not to be 
economically feasible to greatly enhance the productivity of 
these meadows due to the nature of the soils, topography, and 
available water supply.

In 1903, the Federal government launched the New-
lands Project located on the Carson River at Fallon, Nevada. 
Among the fi rst of the desert reclamation projects in the 
American West, the Newlands Project changed the nature of 
the livestock industry because for the fi rst time the state had 
a surplus of high-quality forage. It was soon discovered that 
alfalfa hay of exceptional quality could be produced at Fallon. 
For beef cattle production at the time, the product was 2- to 
3-year-old steers that were fattened on grass. To fi nish such 
animals you had to have rangelands capable of producing at 
least a pound of gain per day on steers. None of the upland 
Nevada rangelands were capable of producing this level of 
gain. The only option was irrigated meadows, and this op-
tion was all but impossible because the endemic disease “red 
water” was found on the meadows which infected animals 
through a liver fl uke vector who spent part of its compli-
cated life cycle in freshwater snails in the meadows. Finish-

It is hard to believe that the deserts of Nevada actually have wet meadows. 
This image was taken in Reese River Valley looking towards the Shoshone 
Mountains. Until a vaccine was developed for red water disease, these 
meadows were not safe to graze.
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ing steers on hay and grain produced under irrigation on the 
Newlands project made the livestock industry viable for the 
fi rst half of the 20th century.

After the disaster of the hard winter of 1889–1890, the 
range sheep industry grew rapidly in Nevada. You did not 
have to have hay to winter sheep on the range. No hay meant 
you did not have to own irrigatable hay meadows. Sheep did 
not have to drink water on the winter ranges if snow or even 
abundant frost was available. The range was free for the tak-
ing. The Federal government maintained ownership of 87% 
of the land in Nevada. The Central Pacifi c Rail Road Grant 
constituted nearly 5% of the land area of the state and very 
little of this land was sold to ranchers and potential settlers. 
Nevada gave its sections 16 and 36, the land grant school 
support sections, back to the Federal government because it 
could not sell them. Congress allowed the State of Nevada to 
sell 2 million acres of buyer-selected land in 40-acre parcels in 
lieu of the school sections. Most of these 40-acre parcels went 
for hay production land or were located around springs.

A large range sheep industry developed in Nevada where 
the sheep operations owned no base property and depended 
on the open Federal rangeland for forage year around. De-
spite the lack of trees in Nevada, National Forests were es-

tablished in Nevada, at least partially because of the political 
power of large cattle ranches who hoped the Federal agency 
would exclude what was termed tramp sheep operations. The 
bulk of the rangelands of Nevada remained open range with 
no control until the Grazing Service was established in 1936. 
The last Grazing District was not established in Nevada un-
til the 1950s when the Grazing Service had been integrated 
into the Bureau of Land Management (BLM), US Depart-
ment of Interior. Soon after the formation of the Grazing 
Service a meeting was held in Reno to try and determine 
who claimed what grazing land. In response to the ques-
tion of where the northern limit of his range was located one 
rancher replied, “the Canadian line.” The examiner asked, “I 
suppose you claim the border with Mexico to the south?” 
With a straight face the rancher replied, “No, I go just north 
of Mexico City.”

The fi rst half of the 20th century was not kind to Nevada 
rangelands. The native perennial bunchgrasses that provided 
the bulk of the forage from the range were highly susceptible 
to overgrazing if they were grazed starting in the early spring 
by excessive numbers of livestock and the grazing continued 
season long year after year. The grazing was on a community 
allotment basis. If you tried to graze responsibly and leave a 
reserve of herbage for the plants, the neighbor you had not 
spoken to for 15 years pounced on the range and grazed it into 
the ground or worse yet it attracted a tramp sheep outfi t.

By post-World War II, Life magazine ran a photo-jour-
nalism artice on Elko, Nevada. Bold type words proclaimed 
the only thing in short supply was $100 bills. Beef, mutton, 
and wool prices went sky high when price-control measures 
imposed during the war were lifted. California movie stars 
were buying big ranches. The local casinos had started a prac-
tice of importing big name entertainers to attract customers. 
The livestock industry of Nevada was about to go for a big 
fall. Beef prices took a tremendous drop in 1950 despite the 
Korean War. Life magazine ran an article showing hundreds 
of dead sheep. A new weed named halogeton was ruining 
the range sheep industry. The Federal government had to do 
something immediately.

Marion Clausen was Director of the Bureau of Land Man-
agement. He was a man of uncommon vision. He had been 
born and spent his early years in Elko County. He correctly 
identifi ed the concept that halogeton was not the disease 
(with the help of some of the outstanding university profes-
sors of range management at the time), but rather a symptom 
of ranges with excessive numbers of livestock and no man-
agement. During the 1930s a group of scientists employed 
by the Intermountain Forest and Range Experiment Station 
of the Forest Service, US Department of Agriculture, had 
perfected methodology for successfully establishing crested 
wheatgrass on degraded former big sagebrush/bunchgrass 
ranges. Clausen realized he did not have the political clout 
to cut the numbers of livestock permitted on BLM lands. 
Instead he treated the “halogeton disease” by increasing the 
forage base through establishing crested wheatgrass seedings 

During the fi rst half of the 20th century, Nevada had a huge range sheep 
industry. After World War II, the poisonous plant halogeton, labor supply 
problems, predators, and image associations combined to make the sheep 
business unpopular. Sheep are more adapted to the browse and forage of 
desert ranges than cattle and have much better water relations.



15October 2006

on single permitee grazing allotments. In return for getting 
the BLM to pay for crested wheatgrass seeding, the permitee 
had to agree to management concessions that often reduced 
the numbers of animals allowed to graze or at least the total 
number of animal unit months that could be grazed.

 Federal agencies and private landowners converted 1 mil-
lion acres of the 19 million acres of big sagebrush/bunchgrass 
potential plant communities in Nevada to crested wheatgrass 
seedings. It is estimated that this 1 million seeded acres of 
crested wheatgrass, 3% of the area, provided 25% of the range 
forage base for the Nevada livestock industry. Moreover, it 
provided forage in the early spring that was sustainable when 
native grasses were most susceptible to damage from graz-
ing. The crested wheatgrass seeding program was dropped in 
the mid-1960s because of costs, confl icts with recently passed 
national environmental laws, and the apparent belief that the 
problems with Nevada rangelands could be solved by applying 
a single form of grazing management, rest-rotation grazing.

There seems to be a general apathy towards comprehen-
sively evaluating massive applications of technology to range-
lands. Chaining pinyon-juniper woodlands or rest-rotation 
grazing are probably the largest consciously applied vegeta-
tion treatments ever applied to rangelands in the world, but 
consequences of these actions in entirety seem lost in bureau-
cratic smoke and mirrors. The comprehensive independent 
evaluation of large-scale range improvements done in the 
Vale Project by Heady and Bartholomew is an exception. It 
is a report well worth reading. 

Grazing management occupied a cornerstone position in 
range management education during much of the 20th cen-
tury. Wayne Burkhardt was the fi rst to have the clarity of 
vision to recognize that rest-rotation grazing management 
on Nevada rangelands was an environmental disaster where 
the exotic, highly invasive annual cheatgrass was the primary 
forage. Dr. Burkhardt was also among the fi rst to have the 
intestinal fortitude to express this view in public.

Cheatgrass increases the chance of ignition, provides the 
continuity of fuel to increase rate of spread, and extends the 
wildfi re season to the warmest months of the summer. The 
net result is on certain years when herbage production of 
cheatgrass vastly exceeds the number of grazing animals, and 
the right timing and intensity of fi re ignition happens (dry 
lighting storm), a fi restorm occurs that is impossible to sup-
press. In 1999 an estimated 1.8 million acres of rangelands 
burned in northern Nevada. In 2005 a million acres burned 
in southern Nevada as a result of red brome as a fuel source. 
We know the way to suppress the exotic annual grasses is to 
establish and correctly manage perennial grass stands. Unfor-
tunately, the establishment of perennial grass seedlings in the 
face of cheatgrass competition is very diffi cult. If the policy is 
that only seeds of native grasses can be used on Federal lands, 
establishment at this time is impossible. 

The million acres of degraded big sagebrush/bunchgrass 
that was converted to crested wheatgrass in Nevada is now 
largely converted back to big sagebrush with the crested 

wheatgrass barely surviving and having minimal forage pro-
duction. Unless a balance between the shrubs and perennial 
grasses is returned by range improvement practices such as 
prescribed burning or herbicide application, the perennial 
grasses will be lost and replaced by cheatgrass. The domi-
nance of cheatgrass in the understory will lead to wildfi res 
destroying the sagebrush and cheatgrass inheriting the sites.

It is not all doom and gloom on Nevada rangelands. At 
higher elevations, with higher environmental potential, graz-
ing management has brought back native perennial grasses 
to the point that wildfi res are occasionally burning in native 
grasslands. Shinn Peak of the Nevada-California border is a 
good example. There has been an increase in winter grazing 
combined with switching native hay meadows to pastures for 
early weaning of calves. This switch breaks the production 
model of 1 ton of hay per brood cow established after 1890. 
A winter as severe as 1889–1890 may reoccur, but it has not 
for more than a century. Winter grazing is complementary 
with the physiology of native perennial grasses such as basin 
wild rye which are not too resistant to grazing during the 
growing season.

The problems of Nevada rangelands and the range live-
stock industry are obviously daunting, but they mirror the 
status of rangelands on a worldwide basis. Different environ-
ments have variations in the pressing problems, but there is 
no shortage of problems. The 2007 annual meeting of the 
Society for Range Management provides the opportunity 
for all interests, ranchers, Federal land managers, and anyone 
interested in the desert environments to participate through 
presentations and discussions in developing innovative ap-
proaches to the management of rangelands. 

Authors are Range Scientists, US Department of Agriculture, Ag-
ricultural Research Service 920 Valley Road, Reno, NV 89512, 
jayoung@scs.unr.edu, charlie@scs.unr.edu 

During the last couple of decades many progressive ranchers have ex-
perimented with winter grazing in cooperation with the Bureau of Land 
Management. There is a risk to winter grazing, but there are also great 
cost savings because of the capital and labor associated with spending 
half the year growing and cutting hay and the other half feeding cows. 
There are biological advantages to grazing plants while they are dormant. 
Several of the native perennial grasses are very susceptible to grazing 
during the spring.
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In the course of a lifetime, turning 30 is a milestone that 
signifi es a new era of maturity, but is not totally with-
out a few aches and pains. The life of a major land-use 
law follows a similar course. One of the most signifi -

cant pieces of land management legislation enacted within 
the 20th Century was the Federal Land Policy and Manage-
ment Act (FLPMA) of 1976. It gave a clear mandate to the 
nation’s largest land manager, the Bureau of Land Manage-
ment, for the management of over 260 million acres of pub-
lic lands under its jurisdiction. Much of the public domain, 
originally totaling some 1.8 billion acres, was transferred into 
private ownership during the course of westward expansion 
and settlement. Other lands became National Parks, Wild-
life Refuges, Forests, military bases, and holdings of other 
Federal agencies. The remaining acres of our Nation’s public 
domain, called by some “The Last Frontier,” were to be used 
in the National interest and for public benefi t.

As settlers moved west, the economic well-being of com-
munities depended upon public lands and resources. Min-
ing, timber, and livestock industries grew. Wildlife attracted 
hunters and fi shermen. Public land policy was dominated by 
these traditional uses for many years. In 1812, Congress es-
tablished the General Land Offi ce (GLO) in the Treasury 
Department to administer the public lands. The idea had 
been originally proposed by Alexander Hamilton in 1790. A 

Commissioner was charged with responsibility for all public 
land records, sales, grants, and supervision of local land offi c-
es. The GLO delineated the public lands, encouraged settle-
ment, and granted lands for a variety of uses. The Homestead 
Act of 1862 awarded land to every settler who could farm and 
live on the tracts, and the Mining Act of 1872 allowed for the 
exploration and development of valuable mineral deposits.

During the early days of public land management in our 
country, most offi cials believed that all public land would 
eventually pass into private ownership and any money spent 
on land management would be lost. Conditions on the pub-

FLPMA Turns 30
The Bureau of Land Management also celebrates its 60th birthday.

By Joseph Ross

Livestock grazing, an important use of the public lands, is central to the 
livelihood and culture of many local communities. A signifi cant portion of 
the cattle and sheep produced in the West graze on public rangelands.This article has been peer reviewed.
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lic range reached such a state by the 1930s that ranchers de-
manded action. Intensifi ed livestock grazing management 
came in 1934 with the Taylor Grazing Act. Management of 
public lands within grazing districts meant classifi cation, im-
provement, and conservation of rangeland resources. Despite 
its regulation of grazing and stabilization of the western live-
stock industry, the Act was limited in scope because it focused 
on a single constituency—the domestic livestock operator. 

In 1946, a major reorganization took place within the De-
partment of the Interior. The General Land Offi ce and the 
Grazing Service were combined and renamed “The Bureau 
of Land Management.” The 1950s saw new users compet-
ing for public land resources. Consequently, the Bureau’s re-
sponsibilities and programs became much broader and more 
complex. Thousands of public land laws had been enacted 
since the American Revolution. A 1964 report of the Pub-
lic Land Law Review Commission listed 2,669 public land 
laws. Imagine the headaches that this maze created for land 
managers trying to be responsive to the needs of the Ameri-
can public. BLM career employees referred to this policy di-
rection as a type of crossword puzzle, and the agency badly 
needed a new legislated policy for public land management. 

On the fi rst day of 1970, President Nixon signed the Na-
tional Environmental Policy Act (NEPA), acknowledging 
that federal actions had potential environmental impacts and 
requiring that they be analyzed before decisions were made. 
Shortly thereafter, Congress also passed legislation to protect 
air and water quality, endangered species, cultural resources, 
wild horses and burros. Additionally, public involvement, ad-
visory boards, and litigation were prominent in the 1970s. 
Under Presidents Richard Nixon and Jimmy Carter, Con-
gress considered creating a Department of the Environment 
and Natural Resources. Both efforts failed, but Nixon was 
successful in creating the Environmental Protection Agency 
in 1972. A year later, the US was undergoing a major energy 
crisis and concern elevated for America’s energy needs and 
future.

After BLM’s creation in 1946, successive Presidents had 
called for public land law reform. In 1976, Congress re-
sponded with FLPMA, directing that America’s public lands 
should be retained in Federal ownership. (An exception pro-
vided for the disposal of individual tracts when in the public 
interest.) The retention policy reversed the disposal policy 
that dated back to the earliest days of our country. Changing 
public attitudes, priorities, and concern for environmental 
values and open space had slowly replaced the concern for 
settlement to “lay claim” for US interests, development and 
increased production. Americans realized that BLM-admin-
istered public lands would best serve the public interest in 
public ownership. 

FLPMA formally recognized what BLM had been do-
ing on an interim basis for many years—managing the public 
lands under principles of multiple use and sustained yield. 
But FLPMA also granted BLM new authorities and re-
sponsibilities, prescribed specifi c management techniques 

and designated BLM’s California Desert Conservation Area. 
With the passing of FLPMA, BLM would fi nally get its 
mission, but FLPMA didn’t come easy.

By August 1976, a comprehensive act relating to public 
land management had been passed by each house of Con-
gress. The Senate disagreed to House amendments and re-
quested a conference. The House called the Act the “Fed-
eral Land Policy and Management Act of 1976,” while the 
Senate called it the “National Resource Lands Management 
Act.” Several diffi cult issues almost killed the bill. On Sep-
tember 22, Senator Metcalf of Montana offered a compro-
mise, proposing that grazing fee formula provisions would 
be deleted, all grazing leases would be for 10 years, grazing 
advisory board functions would be limited to making recom-
mendations on expenditure of range improvement funds, and 
the Senate language for mining claims would be applicable 
only to claims fi led after enactment of the Act. Substitute 
compromises were subsequently offered but rejected. A com-
promise was fi nally reached at the eleventh hour on Septem-
ber 28, 1976. The conference report was passed by Congress, 
just hours before its 94th session ended. FLPMA was then 
signed by the President on October 21, 1976. The Bureau 
of Land Management was now in the “big leagues.” Major 
provisions of FLPMA are spelled out in the sidebar.

Planning
During the 1970s, systematic land use planning was imple-
mented. Management Framework Plans (MFPs) had been 
prepared for about 85% of BLM lands in the lower 48 states 
by 1976. Data from resource inventories were considered 
with economic and social information to develop and com-
pare management alternatives. After holding public meet-
ings, BLM Resource Areas revised, fi nalized, and imple-
mented the plans. FLPMA required BLM to develop a more 
comprehensive land use planning system for “developing, 
displaying, and assessing” management alternatives. The Bu-
reau was also instructed to strengthen its coordination with 
state and local governments. In 1977, BLM began develop-
ing Resource Management Plans (RMPs), prepared in con-
junction with Environmental Impact Statements. In 1979, 
BLM phased in a transition from MFPs to RMPs. Sched-
uled updates of MFPs were replaced by RMPs. 

Leadership
Since 1971, 10 BLM Directors have served the agency: Burt 
Silcock, Curt Berklund, Frank Gregg, Robert Burford, Cy 
Jamison, Jim Baca, Michael Dombeck, Pat Shea, Tom Fry, 
and Kathleen Clarke. This article will now present some of 
their insights and perspectives in regard to FLPMA. Their 
viewpoints are candid recollections and memories that re-
call social, political, and economic challenges that BLM has 
faced over the years. 

Burt Silcock, a career Bureau employee and Alaska State 
Director from 1965 to 1971, was called upon by Secretary 
Walter Hickel to handle critical Alaska issues in the early 
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1970s and to continue his predecessor Boyd Rasmussen’s 
work in obtaining an Organic Act for the Bureau. Silcock 
stated, “When I became Director, the search for a national 
land use policy concerning public lands was in full swing.” 
He acknowledged that the challenges BLM faced were signs 
of a changing nation that was demanding recreational op-

portunities, needing clean sources of energy, and wanting to 
see improved management of wild horses, wildlife habitat, 
and livestock grazing. 

Dr Curt Berklund, BLM Director from 1973−1977, re-
calls, “The Bureau had few trusted constituencies. Strong 
political support was needed to build a record as a profes-

FLPMA’s major provisions

Congressional Review of Land Withdrawals – FLPMA required BLM to review all existing classifi cations and withdrawals when 
preparing new land use plans. FLPMA empowered Congress to review sales of land in excess of 2,500 acres, withdrawals of 
tracts over 5,000 acres, and decisions on principal uses of lands in areas greater than 100,000 acres. 

Recreation and Public Purposes Act Amendments (R&PP) – FLPMA amended the R&PP Act to increase the land that BLM 
could sell or lease to state and local governments, and it required public participation in all decisions to dispose of lands under 
the act. 

Law Enforcement – FLPMA authorized BLM to hire uniformed rangers in the California Desert, but required the Bureau to rely on 
local offi cials as much as possible through cooperative agreements with local enforcement agencies.

Finance and Budget – FLPMA provided BLM with budget authorities to make its work more effi cient. FLPMA also established 
BLM’s Working Capital Fund. FLPMA allowed BLM to accept contributions and donations for specifi c activities on BLM lands 
such as wildlife habitat improvements or recreation developments. FLPMA also allowed BLM to establish service charges for 
applications and documents.

Land Exchanges and Acquisitions – FLPMA provided for cash payments from the government to equalize values of exchanged 
lands. BLM was given authority for land acquisition under its land use plans but limited the government’s power of eminent do-
main. FLPMA also allowed BLM to use Land and Water Conservation funds to acquire public recreation lands. 

Special Management Areas – BLM was authorized to identify Areas of Critical Environmental Concern (ACECs) through its plan-
ning process. ACECs were defi ned as “areas within the public lands where special management attention is required to protect 
historic, cultural or scenic areas, fi sh and wildlife resources, or other natural systems or processes.”

Livestock Grazing – FLPMA authorized a study of grazing fees. To ensure long-term stability and use of BLM-administered lands 
by the livestock industry, FLPMA authorized 10-year grazing permits and required 2-year notices of cancellation. BLM grazing 
advisory boards were directed to advise BLM on the development of Allotment Management Plans and the allocation of range 
improvement funds.

Wilderness – BLM was given Wilderness study and management authority previously provided only to the US Forest Service, 
National Park Service, and US Fish & Wildlife Service. BLM was directed to review the public lands for wilderness potential as 
set forth in the 1964 Wilderness Act. FLPMA also directed BLM to conduct early wilderness reviews on all lands designated as 
primitive or natural areas before November 1,1975.

Wild Horses and Burros – FLPMA amended the Wild and Free Roaming Horse and Burro Act to authorize the use of helicopters 
in horse and burro roundups. Wild horse and burro populations had more than tripled since passage of that act in 1971.

Minerals Management – FLPMA modifi ed the formulas for distribution of funds collected under the Mineral Leasing Act of 1920 
and the Geothermal Steam Act of 1970. Persons holding claims under the General Mining Law of 1872 were required to record 
them with BLM within 10 years. FLPMA authorized loans to state and local governments to relieve social and economic impacts 
of mineral development and directed the Secretary to develop stipulations that would prevent unnecessary or undue degradation 
of the land.

Other Provisions – FLPMA established the California Desert Conservation Area and directed BLM to develop a land allocation 
plan for the area by 1980. FLPMA repealed the Homestead Act (except in Alaska where it was given a 10-year sunset) and 
other settlement acts. FLPMA also dictated that future BLM Directors would be appointed by the President, with approval from 
the Senate.
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sional natural re-
source agency that 
would manage the 
programs on-the-
ground in the full 
multiple-use con-
text. One of my de-
sires was to establish 
a way of building our 
credibility outside 
the government and 
have groups and key 
individuals we could 
count on. We went 
to work with state 
and county govern-
ments through the 
Western Governors’ 
Association and the 
National Associa-
tion of Counties to 
help build a constit-
uency among those 
who were closest to 
the everyday deci-
sions BLM man-
agers were mak-

ing. Over the years, this effort really paid dividends. We also 
worked on improving our relationships with the news media. 
One of the more important tasks was to begin building cred-
ibility with Congress.” 

One of Berklund’s most notable achievements was to del-
egate authority and responsibility to the fi eld organization. 
He wanted to give confi dence to fi eld managers and empha-
size that they were both in charge of and accountable for 
their assignments. 

“We worked very hard to secure approval of an organic 
act for the Bureau,” says Berklund. “Trying to administer 
programs governed by over 3,000 land laws was virtually im-
possible. The task divided us and did not generate the con-
stituent support we needed. We received special dispensation 
from the Department and the administration to work out 
the legislation, because I had chaired the Department’s com-
mittee to review the Public Land Law Review Commission’s 
report and make recommendations for implementation.”

Berklund adds, “Former Secretary Tom Kleppe was in-
strumental in providing BLM the support we needed to cut 
the deals and work out the language we felt was required to 
formulate the legislation. We fought hard on key issues such 
as wilderness review, law enforcement authority, the Califor-
nia Desert National Conservation Area and administrative 
provisions needed to streamline our approach to multiple-
use management. I personally opposed making the Director 
a presidential appointee; however, we were able to legislate 
some level of protection for the career ranks. I established 

the organization to implement FLPMA and implementation 
began while I was still Director. We set up a multi-disciplin-
ary committee of Washington managers and staff and made 
considerable progress in setting out basic guidelines.”

While fi nal passage of FLPMA was attained under Berk-
lund, it was Director Frank Gregg who set the stage for its im-
plementation. He fi nalized new mineral leasing policies and 
oversaw the Bureau’s efforts in securing passage of the Alaska 
National Interest Lands Conservation Act of 1980. Despite 
passage of the Public Rangelands Improvement Act in 1978, 
many of the Bureau’s traditional constituents felt BLM had 
bypassed them in a rush to embrace new public land users. 

Originating in Nevada, the Sagebrush Rebellion grew out 
of opposition to the federal government’s enlarged role in 
public land management and was based on an argument that 
the federal lands belonged to the western states. Livestock 
grazing reductions, environmental laws, and anti-govern-
ment sentiment fueled the movement that attracted national 
attention. In 1979, the Nevada legislature passed a resolution 
calling for state ownership of BLM public lands. Four other 
western states soon passed similar legislation, but the move-
ment quickly dissipated with the election of Ronald Reagan 
to the presidency in 1980.

Frank Gregg, BLM Director from 1978−1981, said, “I was 
determined to help the Bureau build on FLPMA to establish 
a stable, professional public land management program gen-
uinely responsive to the diverse range of demands on public 
land resources. I saw the land use planning process mandated 
by FLPMA as a way of assuring that all points of view were 
brought to bear on land use decisions in the fi eld, and to en-
hance the capacity of the Washington Offi ce to infl uence policy 
decisions of the Department, Offi ce of Management and Bud-
get, and the Congress affecting public lands.”

As BLM Director from 1978−81, Frank Gregg initiated the implementation of 
FLPMA, fi nalized new mineral leasing policies, upgraded the land use plan-
ning process, encouraged efforts to learn more about nonchemical methods 
for vegetation management, and oversaw BLM’s efforts to secure passage 
of the Alaska National Interest Lands Conservation Act of 1980.

Since the 1960s, BLM has identifi ed and 
designated millions of acres as special 
management areas under its multiple-use 
mandate to recognize unique or threatened 
resources. Under Burt Silcock, BLM Direc-
tor from 1971−73, major acreages were set 
aside in New Mexico, Montana, Idaho, and 
California. A career BLM employee, Silcock 
had formerly served as Alaska State Direc-
tor from 1965−71. Secretary Walter Hickel 
called upon him to deal with critical Alaska is-
sues, as well as to continue efforts in obtain-
ing an “organic act” for BLM. 
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A delay in getting Gregg installed as Director was particu-
larly frustrating for him because Secretary Andrus and Assis-
tant Secretary Martin moved quickly with policy and program 
changes. “The Bureau’s career leaders had looked forward to 
having a strong hand in early implementation of FLPMA,” 
recalls Gregg. “Instead it often found itself responding to in-
dividual initiatives from Secretarial offi ces, formulated out-
side the multiple-use context the Bureau preferred.”

“As a signal to public land user groups, I held a series of 
well-publicized meetings in several western states in which 
local, regional, and national issues were discussed with au-
diences representing the full range of interest groups. The 
objective was simple: to let all hands know they could ex-
pect even-handed responses on wilderness, grazing admin-
istration, coal leasing, and other controversies. The strategy 
worked. Even at the height of Sagebrush Rebellion oratory, 
communications with public land users and their political al-
lies were easy and open.”

During Gregg’s tenure, emphasis was given to both re-
newable and nonrenewable resources. A new coal leasing 
program and EIS were formulated, and leasing resumed in 
1980 without legal challenge. The wilderness review mandat-
ed by FLPMA was objectively undertaken to avoid demand 
for repeated reviews. Wildlife habitat management programs 
were strengthened, and funding was increased for improving 
rangeland condition. A Special Projects Offi ce helped meet 
urgent schedules for siting energy facilities. Outer Continen-
tal Shelf leasing was expanded, and the fi rst-ever regulations 
on surface effects of hardrock mining took effect. With the 
help of a strong citizens’ advisory committee, the California 
Desert Plan was also completed. 

Citing some challenges with the Carter administration, 
Gregg adds, “BLM’s progress toward establishing itself as 
a strong, stable institution of career natural resource pro-
fessionals was mixed. President Carter’s zeal to reorganize, 
including a proposal to convert Interior into a Department 
of Natural Resources incorporating the Forest Service, was 
the root of serious damage to BLM. White House reorga-
nization strategists sought to win Forest Service support by 
downgrading BLM’ s competence and integrity, and promis-
ing to consolidate the two land systems under Forest Service 
leadership. Even the Secretary occasionally joined in this for-
lorn tactic.”

BLM fi eld offi ces were accused (inaccurately) by some 
western water leaders of planning to claim vast quantities 
in the process of fi ling under state law for water rights for 
land management. As time went on, the Carter administra-
tion’s support grew for BLM, and the agency’s budget was 
strengthened. There was unwavering Departmental support 
for coal leasing, wilderness review, and livestock grazing. 
There was also strong support among western governors, the 
environmental community and key leaders in the House.

BLMers had high hopes that FLPMA’s passage would 
bring stability to the agency. Employees wanted to con-
centrate on multiple use management, but they also knew 

that pressures and confl icts would be great. George Tur-
cott, BLM’s Associate Director from 1972−1979, once said 
“There’s no pressure like multiple use pressure.” Political vol-
atility and controversy characterized the years immediately 
following FLPMA. In the early 1970s, coal leasing had been 
enjoined under a NEPA lawsuit. Another lawsuit forced the 
BLM to prepare 144 site-specifi c EISs to evaluate the effects 
of livestock grazing on public lands. Another series of EISs 
addressed timber harvest in western Oregon.

Robert Burford, BLM Director from 1981−1989, ad-
mits, “I was perhaps a bit more than a pacifi st in the move-
ment termed the Sagebrush Rebellion. When I fi rst came to 
Washington, our public lands were being managed, not as 
belonging to all the taxpayers of this nation, but more along 
the lines of private playgrounds for a number of special inter-
ests. The primary concern was the preservation of those play-
grounds. Lost had been the leadership to carry out BLM’s 
mission to manage the public lands for a multiplicity of uses, 
not just a single use.”

“There will always be a bit of one-upmanship, I imagine, 
between all the different users of the public lands—whether 
it’s ranchers, hunters, oil riggers, backpackers, river rafters, 
or hardrock miners. They each think their use as always the 
most important one offered by our public lands. The magni-
tude and value of the public land resources inevitably lead to 
confl icting demands by the many users of the public lands.” 

“The FLPMA mandate for multiple-use management is 
BLM’s most powerful tool for reconciling these demands 
and viewpoints about how the public lands are to be ad-
ministered. It would be a travesty for BLM to become a 
single-focus organization like the Park Service or the US 
Fish and Wildlife Service. It’s a balancing act to be sure, but 
while diffi cult, multiple-use provides enormous results for 
the nation. In 1987, for instance, BLM oversaw a leasing 

While BLM’s stewardship mandate includes protection of wildlife habitat, 
cultural resources, and wilderness, these same public lands also yield a 
rich bounty of timber and livestock forage, as well as signifi cant deposits 
of oil, gas, coal, and other minerals. Coal has been the dominant energy 
source for US electricity generation since 1970. Coal currently provides 
more than half of the United States’ electricity needs. 
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program that produced 148 million barrels of oil from pub-
lic lands; yet, on the other hand, we designated new, more 
sensitive lands as Areas of Critical Environmental Concern 
(ACECs) that now total 5.1 million acres.” (Author’s note: 
By September 2004, the number of ACECs had grown to 
912 totaling over 12.9 million acres.)

“I set as my major goal a return to our congressional mul-
tiple use guidance. It was anticipated that with stricter at-
tention to multiple use, confl icting user interests and desires 
would increase. To cope with this, I urged BLM employees 
to conduct their offi cial public service duties in a manner that 
could best be described as a ‘good neighbor’ approach. It was 
intended to place a greater emphasis and sensitivity to our 
working relationships with state and local governments and 
the public lands users themselves.”

“As I refl ect upon past accomplishments, I have seen a 
strong bond develop between BLM and the public land us-
ers. This partnership has successfully reversed the lock-up 
trend of previous administrations and returned control from 
the chosen few to local governments that are more directly 
responsive to the public’s needs.” 

At the time, Burford was particularly proud of BLM’s co-
operative efforts in the land use planning process. He saw the 
agency emphasize modernization and automation, and he 
helped to balance energy and mineral development with con-
servation of renewable resources. Another accomplishment was 
to get onshore oil and gas operation responsibilities moved from 
the Geological Survey into BLM so that one agency would 
manage both subsurface and surface regulation. 

“Will multiple-use of the public lands survive?” Burford 
once asked. “It can, and it should, but it will take more work 
and a renewed commitment from our elected offi cials. Mul-
tiple-use, practiced wisely, is good for all Americans. Public 

lands are for the public to utilize and to enjoy. We have come 
too far to abandon our efforts now.”

When BLM celebrated its 50th Anniversary in 1996, Di-
rector Michael Dombeck said, “Our overriding concern re-
mains the health of our Nation’s public lands. Conserving and 
restoring America’s lands and rivers is central to everything we 
do.” The Northwest Forest Plan was an inter-agency effort to 
build a socially responsible strategy that was based on sound 
science. New rangeland regulations were implemented to re-
store riparian areas, move uplands into properly functioning 
condition, and improve watershed health. The PAC-FISH 
strategy began the conservation and restoration of hundreds 
of miles of riparian areas and critical habitat for salmon and 
steelhead. Through land exchanges, public land ownership 
patterns were improved. BLM led efforts to check the spread 
of noxious weeds and implement a fi re policy to protect lives 
and property while recognizing the ecological role of fi re in 
natural systems. BLM improved customer service through 
collaborative management and the use of Resource Advisory 
Councils. Finally, BLM was given management responsibility 
for the 1.7-million-acre Grand Staircase-Escalante National 
Monument. “That was an historic fi rst for the Bureau,” said 
Dombeck, “and represented a clear endorsement of BLM’s 
capability to improve and maintain the health of the land.” 

In 1997, Director Pat Shea acknowledged the importance 
of collaborative management, cooperation and strategic 
planning. “Everyone gains when people work together. Our 
multiple-use mandate puts us in an ideal position to facilitate 
the work of Resource Advisory Councils and similar efforts. 
Starting with sometimes diverse viewpoints and perspectives, 
we can work with others to help shape agreement on princi-
ples and on-the-ground actions. Another major accomplish-
ment in 1997 was the completion of our Strategic Plan. This 
plan will help ensure that we are accountable for real-world 
results. We fully intend to ‘walk our talk’ as public servants 
and public land stewards.”

During the Clinton Administration, it was recognized 
that the demands of the fast-changing West and BLM’s de-
clining capability could not continue without consequences 
for the land. To focus agency efforts, Director Tom Fry iden-
tifi ed four land-management emphases for the agency. The 
fi rst was land-use planning for sustainable resource decisions. 
Fry said, “Without current information about the land, its 
resources, and the desires of the American people, land-use 
decisions are diffi cult to make and even more diffi cult to de-
fend. BLM must update its land-use plans so that our man-
agers can make sound decisions that will ensure the land’s 
health and productivity.”

Secondly, he focused on public land treasures, saying, “As 
the West changes and grows, so does public appreciation for 
the special areas on BLM-managed lands. The BLM needs 
adequate funding to protect these congressionally and ad-
ministratively designated areas, which include Wilderness 
Areas, Wilderness Study Areas, National Monuments, and 
National Conservation Areas.” 

Robert F. Burford, BLM Director from 1981−89, continued the decentral-
ization of BLM operations to the fi eld and implemented a “good neighbor” 
program to improve cooperation with land users, conservation groups, and 
State governments. BLM fi eld activities were consolidated to cut down on 
duplication in renewable resource programs. Burford’s 1987 policy for 
managing riparian areas recognized them as “unique and among the most 
productive and important ecosystems” on public lands. 
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It was also apparent that healthy watersheds were crucial 
for resources dependent on them, such as habitat for threat-
ened and endangered species. “The Bureau must act before 
threatened watersheds and riparian areas deteriorate to the 
point where they are beyond recovery,” said Fry. Finally, with 
increased use of the public lands by visitors, safety issues 
were becoming critical. Identifying and mitigating hazards 
on public lands were identifi ed as high priorities for BLM. 

The 21st Century
In 2000, BLM undertook an important new initiative to help 
address the public’s desire for open space with the formation 
of the National Landscape Conservation System (NLCS) un-
der the agency’s multiple use mandate. The unique system in-
cluded special lands designated by Congress or the President 
such as National Monuments and National Conservation Ar-
eas as well as BLM’s extensive network of Wilderness Study 
Areas. It currently incorporates more than 800 different areas 
encompassing over 39 million acres. Traditional uses continue 
within these NLCS areas while some of the Country’s last, 
great open spaces will be preserved for future generations.

BLM is making signifi cant strides in providing better 
management of recreation activities. The recent Recreation 
Fee Demonstration Program has been successful in collect-
ing money at campgrounds, day-use areas or other public 
recreation areas and then returning funds to those same sites 
for maintenance or improvements. The Bureau continues 
to manage for the explosive growth in recreation on pub-
lic lands, as well as ensuring healthy landscapes throughout 
the public land areas. In 2000, BLM implemented the Great 
Basin Restoration Initiative on 75 million acres to promote 
plant community diversity and structure in order to make 
them more resilient to disturbance and invasive species over 
the long-term. 

BLM has recently released its Sage-Grouse habitat 
conservation strategy, emphasizing partnership efforts to 
conserve the remaining sage-grouse habitat that occurs on 
BLM-administered land. BLM requested an additional $7 
million in 2006 for conservation and restoration efforts for 
this declining species, including $3.4 million to establish 
habitat restoration partnerships under the Challenge Cost 
Share program. In coordination with Federal and State part-
ners, the national strategy lists 48 actions intended to im-
prove sagebrush habitat conditions while ensuring multiple 
use and sustained goals of FLPMA.

BLM manages numerous commercial activities on the 
public lands such as oil and gas leasing, grazing, timber pro-
duction, and mining. The direct and indirect economic im-
pact of commercial activities on BLM amounts to about $30 
billion. States share in a large portion of these revenues col-
lected. President George W. Bush has said, “America must 
have an energy policy that plans for the future, but meets 
the needs of today.” In 2001, the President established the 
National Energy Policy Development Group, directing it to 
“develop a national energy policy designed to help the pri-

vate sector, State and local government, promote dependable, 
affordable, and environmentally sound production and dis-
tribution of energy for the future.” Technological advances, 
resource protection measures, and regulatory tools will enable 
energy development in an environmentally sensitive manner.

Over 70 Resource Management Plans have identifi ed 
management of transportation and off-highway vehicles as 
priority issues to be addressed in fi ner-scale, implementation 
planning processes. Upon completion of the route designa-
tion process, implementation plans will call for considerable 
conservation and resource damage mitigation work. The 
conservation work will require such measures as re-routing 
or removing existing roads and trails, signing and mapping 
to direct and educate the public, repairing damaged resources 
through re-vegetating sage-grouse habitat, and conducting 
archaeological recovery or restoration actions. 

Kathleen Clarke, BLM’s Director since 2001, says, “The 
Bureau of Land Management might best be described as a 

Recreation and leisure activities are daily activities for millions of Ameri-
cans and international visitors to the US. BLM-administered public lands 
and waters provide visitors with a vast array of recreational opportunities.

On August 8, 2005, President George W. Bush signed the Energy Policy 
Act of 2005, a signifi cant piece of legislation for BLM. In recent years, 
on-shore Federal mineral lands have produced about 40% of the Nation’s 
coal, 10% of its natural gas, and 5% of its oil.
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small agency with a big mission: To sustain the health, pro-
ductivity, and diversity of the public lands for the use and 
enjoyment of present and future generations.” Responsible 
for 261 million surface acres and 700 million acres of Fed-
eral subsurface mineral estate, BLM has some big challenges 
ahead. Over the past century, the population of the West has 
grown from about 4.3 million to 63 million people. Today, 
22 million people live within 25 miles of the public lands. 
BLM’s mission grows more complex each day. 

Clarke adds, “We cannot fulfi ll that mission alone, nor 
should we even attempt to do so. Presented with our chal-
lenges, the Bureau of Land Management has been required 
to search more aggressively for creative new ways to carry out 
our mission. We know that we must look beyond our agency 
for solutions. Good stewardship of the public lands will not 
be found in bigger government, but in broader public par-
ticipation in this land-management process, a principle we 
call Shared Community Stewardship. It is the broad alliance 
of government agencies, Tribes, local communities, private 
companies and organizations across America who comprise 
the hundreds of partnerships the BLM depends on as well as 
the thousands of individual citizens who volunteer each year 
to help us carry out our mission. We gratefully acknowledge 
the support we receive from these partners and volunteers. 
Their contribution to the success of our mission is immea-
surable and we are indebted to them.”

The agency continues with implementation of the Na-
tional Fire Plan, a comprehensive 10-year strategy for federal 
agencies to work in collaboration with States, Tribes, and lo-
cal communities to reduce wildland fi re risks to communities 
and to the environment.

Summary
BLM experienced its greatest growth during the 1970s. The 
National Environmental Policy Act ushered in an entirely 

new way of evaluating major federal actions. Wild horses 
and burros on the public lands were afforded new protec-
tion, and a host of new studies and legislation on mineral 
leasing, new regulations on soil, air, and water resources and 
fi nal decisions on Alaska lands signifi cantly expanded the 
Bureau’s work.

With the passage of FLPMA in 1976, BLM positioned 
itself to look at more effective management of the public 
lands. In the 1980s, BLM began to integrate its land and 
mineral records with information it maintained on natural 
resources, tying all of this information to specifi c locations 
through survey coordinates generated from the Public Land 
Survey System. The development of BLM’s Land Informa-
tion System in the 1980s would come to have the same far-
reaching effects on BLM that implementation of its land use 
planning system did in the 1970s.

FLPMA gave the agency a defi ned mission, and fi rm 
guidance for multiple use management of the public lands. 
Public land management has become increasingly complex, 
and it will likely remain so. Through cooperative conserva-
tion, BLM employees collaborate with others to ensure the 
agency’s continued success. During the past 30 years, the 
growth and diversifi cation of BLM’s workforce are good in-
dicators of the responsibilities the Bureau has gained in serv-
ing the American public. 

BLM values its traditions and values these employees. 
There have been challenges and controversies on the public 
lands since 1785, with battles won and lost. More are yet 
to come, but opportunities still remain for BLM employees, 
land users, and the American public to cooperatively work 
together to manage the public lands. And that’s what makes 
the experience exciting and worthwhile. 

Under FLPMA, BLM manages the public lands and 
their vast array of resources for the benefi t of both present 
and future generations. As much of the areas around public 
lands are developed, the public’s demands and expectations 
on BLM increase, and the agency must adapt and develop 
sustainable resource decisions, while staying true to its mul-
tiple-use mission. 

Innovative and creative public land management will be 
BLM’s mantra for the future. It will be interesting to see 
what the next 30 years under FLPMA bring. Managers and 
employees should be encouraged to stimulate, encourage, and 
reward creativity, freedom of expression and the willingness 
to give new ideas a try. During the agency’s 60-year history, 
BLM has clearly made a difference on the public lands. This 
will remain true as multiple-use management of the public 
lands is carefully balanced with the needs and wishes of the 
American public.

Author is Supervisory Multi-Resource Specialist, Bureau of Land 
Management, Roseburg, OR, 97470, joseph_ross@blm.gov.

Young American Indians from the Intermountain Youth Center use Global 
Positioning Systems (GPS), digital photography, and written documenta-
tion to inventory rock art on the boulders and cliffs of Black Mesa near 
Velarde, New Mexico.
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Introduction

Revegetation is a needed means of mitigating man-made and 
natural disturbance. Our current ability to address environ-
mental insults contrasts sharply with that existing when John 
Muir fi rst sowed the roots of environmental awareness or 
Aldo Leopold and Hugh H. Bennett inspired a land ethic and 
a sense of stewardship. We now have considerable revegeta-
tion science and experience and—equally important—viable 
native-seed and revegetation industries expert in repairing 
environmental damage. Through the National Plant Mate-
rials program, related and usually cooperative work within 
state universities and other entities, and the development of 
ecological service industries, our society has heeded Leop-
old’s call to take pride in the “husbandry” of wild plants.1 Yet, 
wild-plant husbandry is now being questioned, as is the wis-
dom of much of the knowledge, experience, and use of plant 
materials developed over the past 3 to 5 decades.

Controversy exists over the seed sources to be preferred 
and the intended outcome of revegetation projects. We have 
agreement that disturbed sites need to be stabilized, erosion 
minimized, and basic ecosystem processes maintained, but dis-
agreement on the extent that revegetation should exactly re-
produce the predisturbance plant community and within-spe-
cies genetic composition. It is a question of priorities. Should 
preferential use of local plant materials be advocated as the best 
method to preserve genetic composition, or should available 
cultivars of native species, and other source identifi ed materi-
als, be employed as the most expedient means for timely soil 
stabilization and long-term ecosystem-process restoration? 

There is agreement among land managers, Federal and 
state agencies, conservation groups, and scientists that the 
decisions should be based on research and science. There are 
hundreds of species on the rangelands of North America and 
rigorous genetic and adaptation studies have been conducted 
on only a few, so the scientifi c information base is small in 
comparison to that of cultivated crops. Our intent here is to 
summarize key aspects of this problem, suggest some potential 
approaches and solutions, and encourage further research.

Issues and Concerns
Four questions underlie the cultivar/local-ecotype contro-
versy:

1. Does farming for seed increase, change the genetic resources of 
cultivars or source-identifi ed seeds being increased?

2. Do cultivars cause genetic pollution when seeded near wild 
stands?

3. What are the short-term and long-term ecological consequences 
of “outbreeding depression?”

4. Will cultivars directly or indirectly negatively affect the func-
tional ecology of a system?

Earth’s History
One of the basic assumptions for using local ecotypes in re-
vegetation is that they are best adapted to the climate and 

Revegetation Priorities 
D. Terrance Booth and Kenneth P. Vogel

A cultivar is a variety, strain, or population of known genetic 
origin, produced under cultivation in a way to ensure its 
genetic integrity is maintained.

This article has been peer reviewed.
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site of the area to be revegetated. Since rangeland revegeta-
tion projects are expected to produce indefi nitely sustainable 
plant populations, a preference for local ecotypes implies 
an assumption that the current climate will also continue 
indefi nitely into the future. Paul and Hazel Delcourt writ-
ing in The Flora of North America review evidence that at 
least 20 glacial-interglacial cycles have infl uenced the fl o-
ristic regions of North America.2 The last glacial to inter-
glacial cycle gives us an idea of fl oristic changes that have 
occurred in the past 20 cycles. About 20,000 years ago ice 
sheets dominated the northern half of North America and 
glacial ice fl owed east from the Rocky Mountains. Perma-
frost and tundra occurred across eastern Washington, Idaho, 
Montana, and Wyoming. 

By 15,000 years ago the glaciers were retreating toward 
mountain summits and by 12,000 years ago lodgepole pine 
had colonized deglaciated terrain. The changing ice pattern 
was accompanied by changes in the jet stream, and in pre-
cipitation patterns. By 10,000 years ago forests had a greater 
variety of species and sagebrush steppes were developing in 
rain shadows east of the Cascades and Rocky Mountains. 
Between 10,000 and 7,000 years ago, the warmest and driest 
summers accentuated the stress of growing-season drought 
and produced more changes in the existing plant commu-
nities. The surprise is that these global-climate changes did 
not produce a large-scale evolution of new species. The Del-
courts tell us these cycles mostly moved existing species and 
communities back and forth across the landscape with each 
glacial-to-interglacial sequence.

The Delcourts also write that the spread of paleoIndians 
infl uenced the distributions of certain plant species as well 
as the composition of plant communities.2 This was particu-
larly true during the last 5,000 years when the people became 
more sedentary and “grew native and introduced plants for 
food.” Thus, people in North America have infl uenced its 
vegetation for 12,000 years both directly and indirectly. That 
continues and may be accelerating with increased carbon di-
oxide in the atmosphere and its potential effects for global 
warming. The question that needs to be asked is whether 
local ecotypes or composite populations and cultivars with 
broad genetic bases are most likely to adapt to the changes of 
decades, and centuries, and millennia? Climatic history indi-
cates that climate changes will occur—that change is a con-
stant. Genetic diversity, both within and among species, is 
the foundation of sustainable populations. This principal has 
been repeatedly emphasized for reclamation seed mixes.3,4 

Plant Evolution 
The preferential use of local plant types is often justifi ed us-
ing Darwin’s principal of natural selection. Advocates argue 
either that natural selection is an optimizing force in the evo-
lution of local types over other variants of a species (plant 
competition is identifi ed as the selecting force) or that local 
types are more compatible with the local environment (envi-
ronment is the selecting force). Either way, natural selection 
is viewed as an optimizing dynamism. In his fi nal book, evo-
lutionary biologist Stephen J. Gould stated that the fallacy in 
these arguments is that natural selection is not an optimizing 
force.5 A plant need only reproduce to maintain its place in 
the community and beyond that threshold, there is no natural 
force toward optimization. Many plants we consider “native” 
fare poorly against newer species that never experienced the 
local habitat or plant community. This has been repeatedly 
demonstrated by the superior performance of introduced 
grasses such as smooth bromegrass and crested wheatgrass 
in comparison to native cool-season species in their home 
areas.6–10 In addition to natural selection, the evolutionary 
genetic processes of mutation, migration, and drift also de-
termine plant population genetic composition and these pro-
cesses are random, not optimizing.11 Further evidence that 
local populations are not optimally adapted comes from in-
vestigations of Mavraganis and Eckert, who have shown that 
inbreeding in local types can signifi cantly reduce population 
fi tness.12 Optimizing evolution results from intelligent effort: 
it is not a result of natural randomness.5

Intelligent Effort: Developing Plant Materials 
A pragmatic solution to the revegetation problem is the one 
used to re-seed millions of acres in the Great Plains and the 
Inter-Mountain West to both native and introduced species 
during several major revegetation efforts, including the re-
sponse to the drought of the 1930s and, more recently, the 
Soil Bank and Conservation Reserve Programs. Native plant 
cultivar development includes (1) collecting plant materials 
from broad geographical areas, (2) evaluating them at multi-
ple sites in the intended area of use, and (3) selecting the best 
accessions. Selections have been increased and released as 
cultivars, or used in breeding programs for improving specifi c 
traits before being “released” as cultivars.13, 14 New cultivars 
are released by being offi cially named and registered with 
one or more state or national seed certifying organizations 

In history, as now, the continuum of change is constant. 

What basic ecological processes allowed plant species to 
migrate and to adapt to change? 

Which seed sources are sustainable?

Genetic diversity is the foundation of population stability 
and sustainability.

Natural selection is not an optimizing force.
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or agencies. Seed of offi cially released and registered cultivars 
can be certifi ed for genetic purity under state and federal seed 
laws. Examples of native plant cultivars and releases include 
‘Critana’ thickspike wheatgrass, ‘Whitmar’ bluebunch wheat-
grass, ‘Nezpar’ Indian ricegrass, and ‘Trailblazer” switchgrass. 
The genetic structure of cultivars is known. Their areas 
of adaptation have been determined by testing and by the 
known origin of their base germplasm. They are produced 
under certifi ed conditions to ensure their genetic integrity is 
maintained.15 Because they are produced in commercial seed 
fi elds, their seed cost is signifi cantly less than that of seed 
harvested locally from wild stands. 

An alternative procedure advocated by Stutz, particularly 
for species for which appropriate cultivars are unavailable, is 
to establish on a revegetated site a mix of seed sources within 
or among closely related species so genetic mixing and sort-
ing allow those combinations to develop that are adapted and 
sustainable as the site itself evolves.3,4 Stutz’s procedure is a 
plan for preserving local-plant evolution as a key ecological 
process.

Cultivar Genetics and Agronomic Production
To ensure that native plant cultivars have a signifi cant amount 
of genetic diversity, cultivars are often produced by intermat-
ing or combining numerous plants or accessions from the 
intended geographical area of use. Two recent studies using 
molecular genetic markers demonstrated that genetic shifts 
during seed production are not-detectable for a cross-pol-
linated species, blue grama, and are small for a self-pollinated 
species, slender wheatgrass.16,17 Larson et al. examined the 
DNA of bluebunch wheatgrass cultivars, including ‘Whit-
mar’, which was released in 1946, and reported high levels 
of DNA variation were maintained in these cultivars.18 The 
proper use of the seed certifi cation system to produce certi-
fi ed seed prevents signifi cant genetic shifts from occurring 
during seed increase.

The Question of Genetic Pollution 
Does crossbreeding of local sources with certifi ed sources 
(particularly cultivars selected for superior characteristics) 
increase genetic diversity and improve local-stock sustain-
ability, or does it cause a degeneration of local stock (genetic 
pollution)? More than 50 years of using native-plant cultivars 
on millions of acres in the Great Plains and Intermountain 
West has produced no obvious evidence genetic pollution has 
occurred. But, have we looked? The alternative hypotheses 

should be tested using molecular genetic markers to measure 
gene fl ow among cultivars and native populations, and to as-
sess the effect on progeny populations. It is no more valid to 
make land management decisions based on fear of genetic 
pollution (fear of adverse consequences is not evidence of 
fact), than it is to ignore existing information or the need to 
properly test the questions.

Inbreeding and “Outbreeding” Depression
Inbreeding depression is a valid term describing the well-es-
tablished loss of vigor that occurs in cross-pollinated species 
after several generations of self-pollination or sib-mating. 
“Outbreeding depression” is a relatively new term referring 
to the loss in vigor, yield, or fi tness that may occur when plant 
materials from different geographical or adaptation regions 
are intermated.19,20 Agronomic plant breeders have long rec-
ognized “outbreeding depression” when mating adapted and 
non-adapted material, but they do not use the term. In breed-
ing programs mal-adapted offspring can be carefully pre-
served where the material contains desired traits to be trans-
ferred to adapted material. In natural systems mal-adapted 
types do not remain in the plant community—whether or 
not they have desirable traits. Several studies summarized 
by Rogers and Montalvo documented the percentage of off-
spring affected by “outbreeding depression” in native plant 
populations in the fi rst generation (F1) of wide crosses.19 In-
formation is lacking, however, on the effect of subsequent 
generations of natural selection on the fi tness of the derived 
populations.21,22 In crop plants, the equivalent of outbreed-
ing depression results from genetic incompatibility due to 
cytogenetic differences including inversions, translocations, 
deletions, and ploidy levels and to linked genes controlling 
adapted traits that have evolved differently in genetically 
separated populations of a species. In natural systems natural 
selection probably makes outbreeding depression a non-rel-
evant question.

Do Cultivars Threaten the Functional Ecology 
of an Area?
There is concern that seeded plants or their offspring from 
crosses with local types may be more vigorous, competitive, 
or otherwise more fi t than the indigenous plants, and may 
replace local types and negatively affect the species structure 
within ecosystems. This is another argument from a negative 
consequence but somewhat the opposite of the genetic-pol-
lution and outbreeding-depression arguments. The evidence 
against it and the need to directly test the questions are the 
same. Millions of acres have been seeded to cultivars of na-
tive species and during the 50+ years since the fi rst seeding 
took place there has been no documented negative ecologi-
cal effects on rangelands. However, the immeasurable ben-

A properly administered seed certifi cation system will pre-
vent seed-increase-related genetic shifts. 

Native-plant cultivars have been used for more than 50 
years.

What is the effect of natural selection on less fi t offspring?
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efi t to soil and water conservation, forage production, and 
wildlife habitat are documented.23 It has been diffi cult to 
determine which plants in an area are descendents of indig-
enous or seeded populations, but the use of molecular mark-
ers will now make this research feasible if funding is avail-
able. As argued earlier, the alternative hypotheses should be 
tested. The results should also be compared with Rogers and 
Montalvo’s reported adverse effect of species hybridization 
within wetland systems, including hybridizations involving 
Spartina sp.19

Revegetation Experience 
The revegetation industry’s conventional practice is to use 
certifi ed seed of cultivars, seed with source-identifi ed certi-
fi cation, or seed from other proven sources. The reasons are 
availability, economics, and results. Seed of local types—if 
available—is usually expensive24–26 (M. Majerus, personal 
communication, 2003) and the quantity and quality varies 

widely with the weather.27 Businesses stay in business by be-
ing successful and the result is local seed is rarely used by 
private enterprise. Mined-land revegetation projects are con-
tinually monitored by state environmental regulatory agen-
cies. Monitored projects, seeded with cultivars and other 
certifi ed seed sources, have been generally successful and 
approved because they have restored fundamental ecosystem 
processes and because no calamitous consequences of using 
non-local seed have been observed in or around the projects. 
The preponderance of over 50 years of revegetation expe-
rience and evidence supports the use of certifi ed seed from 
proven sources. 

Adaptation Regions 
Species within an ecoregion are not genetically uniform in 
regards to adaptation to the entire ecoregion, but are strati-
fi ed into a north to south latitudinal gradient or high to low 
elevation gradient of ecotypes that are best adapted to their 
own specifi c area of the ecoregion.28–34 Substantial research 
resources are often available for agronomic and horticultural 
crops and specifi c adaptation information is developed by 
extensive testing. Similar information is needed for native 
plants. Geographical adaptation areas have been defi ned us-

Figure 1. Plant Adaptation Region map for the USA minus Alaska and Hawaii with the following labeled PAR’s: PAR 331−4, PAR 331−5 = Great Plains 
Palouse Dry Steppe HZ4 and HZ5, respectively; PAR 332−4, PAR 332−5 = Great Plains Steppe HZ 4 and HZ5, respectively; PAR 251−4, PAR 251−5 
= Prairie Parkland Temperate HZ 4 and HZ5, respectively. (From Reference 36.) 

Is the postulated problem even remotely as serious as the 
ecological problems solved by using the released materials?
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ing trial plantings, for cultivars of native grasses grown in the 
Great Plains. The areas are based on Plant Hardiness Zones 
that are about 250 miles wide.35 The studies listed previ-
ously indicate that most native grass cultivars can be grown 
in their origin Hardiness Zone and about half of the adja-
cent north or south zones in The Great Plains and Midwest. 
These studies and other available trial information and fi eld 
experience demonstrate that the adaptation areas of many 
native plant cultivars are very extensive rather than inten-
sive—again, a fact to be expected given the change scenarios 
of paleohistory as described by Delcourt and Delcourt.2 As 
long as plant-materials seed stocks are grown in areas with 
similar photo-periods and a minimal-length growing sea-
son, there should not be genetic shifts in the populations 
during seed production. If the photo-period criterion is met 
and if the growing season allows for seed production prior 
to a killing frost, then it is not necessary to grow seed in the 
same location in which it will be utilized.16

Ecoregions and plant hardiness zone classifi cation sys-
tems integrate climatic and geographic variables that deter-
mine plant adaptation. Vogel (co-author) and others have 
developed Plant Adaptation Regions (PARs)36 for the USA 
by merging Bailey’s widely used ecoregion map37,38 and the 
USDA Plant Hardiness Zone Map (Figure1).39 Based on 
their geographic origin, plant materials can be classifi ed for 
their general adaptation areas using PARs. Great Plains re-
search on plant adaptation supports the use of PARs and in-
dicates that cultivars can be adapted to several PARs—thus 
PARs establish a structure or model for adaptation trials. 
However, there is limited information available on many spe-
cies, and resources for testing adaptation of ecotypes, seed 
sources, and strains of native species are sparse.

The lack of precise boundaries in natural environments 
should be recognized. Both Bailey’s ecoregion concept and 
plant hardiness zones attempt to defi ne areas of plant adap-
tation based on environmental factors that gradually change 
across the landscape. Because of the gradual change in en-
vironmental factors that control plant growth, any system 
that defi nes boundaries based on these factors is not ab-
solute but requires judgment on the part of the users. It 
should be noted that the PARs cover large geographical ar-
eas and that they do not coincide with political boundaries. 
There is no scientifi c database to support mandating the 
use of local ecotype plant materials on a mileage or politi-
cal-boundary basis.

Summary and Conclusions
Native-plant species and their ecotypes and populations have 
values that make plant-type preservation a valid and impor-
tant consideration. But, disturbed lands are not preserves. 
Revegetation is about performance in the face of challenging 
environmental conditions and highly competitive invasive 
weeds. Common-sense budgetary constraints and concern 
for fundamental ecological processes—including genetic 
mixing and sorting—and invasive-weed exclusion should be 
the priority revegetation considerations. An undue revegeta-
ton emphasis on using local types is a concern because of 
the lower quantity and quality, and higher costs associated 
with using local seed and because of gene-pool isolation and 
limitation on disturbed sites. Native-plant husbandry is an 
exercise of science and intellect over natural randomness and 
has resulted in cultivars bred and selected for desirable char-
acteristics, including superior performance in germination, 
seedling vigor, early growth, and tolerance to stress. Culti-
vars often have a broad genetic base and are likely to possess 
more genetic diversity than that of native local populations. 
Federal and State programs have contributed the bulk of the 
material and technology now used in ecosystem restoration 
and those programs are a foundation upon which future work 
should be based. That work should continue and should in-
clude an enlarging of our knowledge of genetic processes and 
consequences, adaptation, and sustainability. The develop-
ment of molecular markers to monitor genetic changes in 
plant populations enables debated questions to be addressed, 
but funding is needed for this research.

The complexities of today’s natural-resource challenges 
emphasize a need for effective plant-materials choices to sus-
tain basic, ecosystem functions and processes including the 
processes involved in plant adaptation to an ever-changing 
world. Revegetation is a needed means of mitigating eco-
logical insults. Neil West captured in 10 words the essence of 
revegetaion priorities when he wrote, “it is more important to 
preserve processes than all organisms ...”40 This requires the 
full use of science, intellect, and decades-acquired revegeta-
tion experience and knowledge.

Authors are with USDA-ARS, High Plains Grasslands Research 
Station, Cheyenne, WY (Booth); and Grain, Forage, and Bioen-
ergy Research Unit, Lincoln, NE (Vogel). 
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The June 2006 edition of Rangelands provides an 
opportunity for us to highlight a couple of points 
about the role of peer review in nontechnical 
publications produced by the SRM. This wild-

life-themed issue was thought-provoking, informative, and 
for the most part accurate in its portrayal of some wildlife 
conservation issues facing resource managers. However, the 
articles by Schroeder et al1 and Brunner2 regarding sage-
grouse help illuminate 2 points about SRM’s nontechnical 
publications: 1) the need for a rigorous peer-review process 
in publishing issue papers, and 2) the need to clearly separate 
peer-reviewed literature from editorial pieces in Rangelands.

In the Viewpoint article by Schroeder et al1, the authors 
provide a detailed critique of the SRM Issue Paper titled 
“Ecology and Management of Sage-Grouse and Sage-
Grouse Habitat.”3 Their assessment revealed many legiti-
mate problems with the information presented in the issue 
paper, such as the lack of references for stated facts and un-
supported interpretations of existing data. These problems 
stemmed largely from the issue paper review and publication 
process. To our knowledge, the issue paper did not undergo 
formal and rigorous peer review by experts in the fi eld of 
sage-grouse and sage-grouse habitat. SRM’s Wildlife Habi-
tat Committee (WHC) was informally given the opportu-
nity to provide information on sage-grouse, but surprisingly 
was not intimately involved in developing or approving the 
issue paper. 

At the 2006 SRM annual meeting in Vancouver, the 
WHC discussed the fundamental problems with the issue 
paper publication process. As a committee, we made a re-
quest to the SRM Board of Directors to develop a formal 
process for the publication of issue papers that includes peer 
review. We commend the Board for quickly adopting guide-
lines for the development of issue papers that should improve 
the rigor of these nontechnical publications. The issue pa-
per guidelines are now posted on the SRM website at: www.
rangelands.org/publications_issuepapers.shtml. 

Disseminating nontechnical information on species of 
concern, such as sage-grouse, is highly important and valu-
able if done in a scientifi cally sound manner. However, as 
Schroeder et al1 point out, we have a responsibility as scien-
tists to present material based upon the best-available and 
most current research, which includes peer-reviewed litera-
ture from inside and outside SRM. The SRM Sage-grouse 
Issue Paper3 serves as a good example of why we need to 
use a rigorous peer-review process for widely distributed 
nontechnical publications that represent SRM as a scientifi c 
society.

Our second point regarding peer review in nontechnical 
publications can be made by critiquing the article by Brun-
ner2 titled “Sage-Grouse at the Crossroads” that appeared in 
Rangelands. This article was not identifi ed as having been 
peer reviewed, but it did appear in the “Feature Articles” sec-
tion alongside peer-reviewed papers. Unfortunately, much of 
the information presented by Brunner2 on sage-grouse biol-
ogy, habitat requirements, and relationships to domestic live-
stock grazing is not supported by scientifi c research. It is im-
possible, though, for individuals unfamiliar with sage-grouse 
biology and management to know whether the assertions are 
based on science, anecdote, or opinion because statements of 
fact are made with no literature citations.

Brunner2 also provides inaccurate information on the po-
tential effect of the Endangered Species Act (ESA) on pri-
vate landowners. The article states that “A landowner simply 
cannot afford to have an endangered or threatened species 
on his land. He faces $75,000 fi nes plus jail time if a bird is 
‘harassed’, ie, fl ushed as the person drives over his own land.” 
This statement is false; criminal penalties under Section 11 
of the ESA4 can only be imposed for those who “knowingly 
violate” its prohibitions, which can include harassment. These 
statements are concerning given that many of us in SRM 
work with farmers and ranchers every day to improve habitat 
for species of concern while keeping the goal of agricultural 
production at the forefront. Endangered species conservation 

Improving the Scientifi c Integrity of Nontechnical 
Publications
By Jeremy D. Maestas, John Hughes, Theodore P. Toombs, Kirk W. Davies, Michael A. Gregg, 
Carolyn Johnson-Nistler, Wendell C. Gilgert, and Steven L. Petersen
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can occur without threatening private property rights, as evi-
denced by the article on the Malpai Borderlands Group by 
Allen5 in the same issue of Rangelands. Erroneous statements 
like that made by Brunner2 can lead to exaggerated misper-
ceptions of the ESA by those unfamiliar with it, encourage 
further polarization amongst groups and private landowners, 
and potentially undermine the efforts of resource managers 
working to conserve threatened and endangered species on 
private land. 

It is our view that articles of this nature be considered 
editorials and not be interspersed among peer-reviewed lit-
erature in Rangelands. Even though Rangelands does identify 
peer-reviewed papers as such in the fi ne print, we believe 
more needs to be done to separate them from editorials. One 
of the dangers in mixing these 2 types of articles is that it 
can confuse the reader about whether or not information is 
factual and based in science. This is particularly troublesome 
given the unique audience of Rangelands. SRM is fortunate 
as a scientifi c society to have nonscientists, such as farmers 
and ranchers, who actively participate in the Society and read 
our publications. We believe many nonscientists view SRM’s 
nontechnical publications as a reliable source of sound infor-
mation on rangeland management. For that reason, we have 
a responsibility to ensure the accuracy of statements and facts 
published in our professional literature.

We are not advocating that opinions be suppressed within 
SRM’s publications. In fact, we agree with the view of SRM 
President John Tanaka6 that our Society should be a “Safe 
Haven” for debating all rangeland management issues and 
viewpoints. However, we recommend all editorials published 
in Rangelands be consistently placed in a distinct department, 
such as “Viewpoint” or “Letters to the Editor.” We also sug-
gest a disclaimer be added to the beginning of editorials 
that acknowledges the article refl ects solely the views of the 
author(s) and that it has not been peer-reviewed for accuracy 
by Rangelands. Finally, we recommend all articles published 
in the “Feature Articles” department be peer-reviewed. These 
suggestions are consistent with the stated objective of Range-
lands on the SRM website “to provide scientifi cally correct 
information.”

Nontechnical publications produced by SRM are invalu-
able for explaining complex information about our rangeland 
resources, stimulating thoughts and discussions, and demon-
strating how we are a relevant and pragmatic Society. We 
support and encourage the publication of issue papers and 

nontechnical articles in Rangelands. Yet we believe that sci-
entifi c integrity needs to be preserved in all our professional 
publications, and we hope that our comments are construc-
tive to that end.

Authors are Wildlife Biologist, USDA-NRCS, 1030 W 5370 
S, Murray, UT 84123, jeremy.maestas@ut.usda.gov (Maestas); 
Fish & Wildlife Biologist, USFWS, PO Box 713, Canadian, 
TX 79014, john_p_hughes@fws.gov (Hughes); Ecologist/Policy 
Analyst, Environmental Defense, 2334 N Broadway, Boulder, 
CO 80304, ttoombs@environmentaldefense.org (Toombs); Re-
search Rangeland Management Specialist, USDA-ARS, 67826-
A Hwy 205, Burns, OR 97720, kirk.davies@oregonstate.edu 
(Davies); Land Management & Research Demonstration Biolo-
gist, USFWS, 3250 Port of Benton Blvd, Richland, WA 99354, 
mike_gregg@fws.gov (Gregg); Associate Extension Wildlife 
Specialist, Montana State University, 101 Linfi eld Hall, Boz-
eman, MT 59717−2900, nistler@montana.edu (Johnson-Nis-
tler); Wildlife Biologist, USDA-NRCS, 1201 NE Lloyd Blvd, 
Suite 1000, Portland, OR 97232, wendell.gilgert@por.usda.gov 
(Gilgert); Assistant Professor, Department of Rangeland Ecol-
ogy & Management, Oregon State University, 202 Strang Ag 
Hall, Corvallis, OR 97331, steven.l.petersen@oregonstate.edu 
(Petersen). Authors are members of the SRM Wildlife Habitat 
Committee. Views expressed in this article may not refl ect those of 
other committee members or our employers.
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The thermometer registered 89° F in the shade of our fi r tree. Jenny packed a picnic lunch. 
We drove past Utah State University and into Logan Canyon. Only minutes later, we took 
a road into a side canyon and stopped. We hiked a couple of hundred yards and spread our 
blanket amid lush grass by a mountain stream.

We were lovers alone in a Rocky Mountain Garden of Eden. A hummingbird buzzed 
among wildfl ower rainbows. An eagle soared overhead. We spent the heat of the day shaded 
up under an aspen like the elk that left his tracks after snow melt. This was a month ago. 
We were septuagenarians. But it was a replay of many such trips up Logan Canyon over 5 
decades.

Forty seven years ago I arrived in Utah with Jenny, a job, big car payments, and a son in 
diapers. Laurie Stoddart loaded us in his car and took us up Logan Canyon. I expected my 
hero, that icon of range management, to take us to sites where he and Art Smith had done 
pioneering work on grazing, to show me how he gathered data for his ecological publications, 
to visit places where he developed principles he and Art published in the book I had studied.

Instead, he took us to picnic places. He pointed out trails where our son could toddle along 
after butterfl ies. He showed me fi shing holes where I could teach my son to fi sh. He talked 
about his own son and the value of the canyon to him. He was not showing us a place. He was 
sharing part of his soul, offering us a gift of his spirit.

Later he would show me how common-use grazing improved those canyons. Art Smith 
would demonstrate how sheep grazing could be used to improve deer winter range. And 
Wayne Cook would take this green kid under his wing and teach me the value of science and 
research. Together, they gave me a crash course in science, duty and professionalism.

But each of these giants also made me aware of a special quality of rangelands, their amaz-
ing gift of renewal. I had expected those heroes to teach me more about evolution, succession, 
and biological processes of renewal. What I had not anticipated was their spiritual tie to the 
land, and their dedication to using science to make the human condition better, to make life 
itself more humane.

USU has long been known as an important school in range management. James Jardine 
is in its pedigree. Ray Becraft taught a range curriculum before WW I. Arthur Young and 
hundreds of our profession’s founders studied here. Forestry and Wildlife Management were 
strong programs in the college. The year I joined, 1959, they appointed the fi rst full time 
faculty member in recreation: a converted wood-products forester from California, Ross 
Toscher.

New professors had no budget or technicians in those days. I helped Ross stake out trails 
and campgrounds. He helped me with my grazing studies. His recreation program was cen-
tered around facilities, but his conversations were about aesthetics, psychology, and inner 
peace. One day as we ate lunch in an aspen grove, Ross said something like, “You know, Thad, 
the greatest value of this landscape is not to grow trees or deer or cows. It is not for camp-
grounds. It is for spiritual renewal.”

Rangeland, 
Recreation, and 
Resurrection
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I, a church-going kid from Bible-thumping Texas stock, 
was shocked to fi nd my new atheist, agnostic, Jack-Mormon, 
wishy-washy Presbyterian colleagues professing and living a 
spirituality I had never encountered. I had grown up in the 
Great Depression struggling to scratch a living from hard 
land. I knew how to “work” land to make it feed me. Land, 
like horses, was to be worked for human survival. Reverence 
was paid to God and country. Faith in God, not mountain 
rangeland, brought spiritual renewal. I came to Utah to work 
with giants who would teach me to manage ranges. They 
taught renewal, resurrection from the land.

The theme of this issue of Rangelands is recreation. The 
very thought of writing about recreation and range manage-
ment gave me a headache. The dictionary says recreation is 
an activity that diverts or amuses or stimulates. Rangeland, 
like a theater or a stadium, is only one of many venues where 
it is practiced.

Ways to keep recreation activity from harming the land 
kept bubbling up as an approach to this column. Overgraz-
ing inspired our founders to start our society. Land abuse has 
kept us motivated for generations. There are no shortages of 
how recreation activities harm rangelands. ATV trails form 
gullies down hills all around my town. I could easily fi ll up 
my allotted space with horror stories and attempts to control 
motorized recreationists.

Those problems need to be examined. Solutions must be 
found. After all these years we still need to fi nd better ways to 
keep grazing from turning into overgrazing. These issues best 
lend themselves to data-packed articles backed by current re-
search. And they usually apply best where the work was done. 
An essay, the sort of thing I am supposed to write, should 
be driven by principles and ideas. Its metaphors and phrases 
should, to paraphrase the great Mexican poet Octavio Paz, 
inspire the reader to write his own essay in his mind.

We exist as a profession to support sustainable communi-
ties. Perhaps our unifying principles are not just in ecology 
and traditional biology we most often embrace. Certainly, 
those fi elds provide tools for keeping options open for future 
generations. But sustainability also includes transfer of genes, 
memes, values, and opportunities to the next generation.

Sustainability is about constant renewal involving health 
and fairness in this generation while producing a new gener-
ation with that health and fairness as its basis. Each genera-
tion dies, but as the system is reborn, community is sustained. 
Sustainability suggests a spiritual connection to the land and 
to the future.

Our examination of recreation should not just be from 
the standpoint of what kinds of recreation can be provided 

on rangelands that leave options open, or whether they will 
make money for the owner. Recreation is compatible with 
sustainability only if it promotes fairness, health, peace, and 
prosperity for future generations. Recreation today should 
pass values and attitudes to those who come after us.

Although rangelands are just a venue for recreation, they 
have special properties for spiritual renewal that the stalwarts 
who formed our profession easily recognized. They seldom 
spoke about it. They wrote about it even less frequently. But 
as they went about their work making the land more produc-
tive for goods that fed and clothed people, they demonstrated 
the spirit/land connection with their lives.

Whether the individual recreation activity is sustainable 
is not the important question. Motorized recreation may be 
sustained with rangelands as its venue. It could also be sus-
tainable in an abandoned gravel pit. But heavy erosion, soil 
loss, and landscape change on rangelands may preclude other 
future uses.

Even worse, using fossil-fuel powered machines to tear up 
a landscape is the moral equivalent of war. The spiritual con-
nection between people and the land is lost. A shock and awe 
attack on a country or a sod-busting ascent of the hill makes 
conquering, not sustaining, the goal. Willful destruction of 
any community diminishes the spirit of everyone involved. 
Whatever recreation activity we suggest for rangelands must 
not leave people suffering from post-traumatic stress syn-
drome.

The giants who trained me were fi rmly rooted in econom-
ic survival. They came of age in the Great Depression where 
a job and enough to eat were crucial; aesthetics represented 
luxury. They spent their careers fi nding ways to make land 
produce more goods, more income. As they used their brain 
and their brawn to get more things from the land, they be-
came one with the land. Its spirit was their spirit.

Most were from a generation where men worked hard and 
kept emotions in check. Had I asked my mentors about the 
role of recreation on rangelands, they would probably have 
talked about producing trophy bucks. But those same heroes 
took time to show me how to use the land to renew my spirit. 
And they always included our children. They knew the need 
for transfer of spiritual values to the next generation.

Can we land care professionals use recreation on range-
lands to bring spiritual renewal to our children’s children? 
Anticipate resurrection.

Thad Box, thadbox@comcast.net.
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Browsing the 
Literature
 This section reviews new publications available about the art and science of rangeland management. 
Personal copies of these publications can be obtained by contacting the respective publishers or senior 
authors (addresses shown in parentheses). Suggestions are welcomed and encouraged for items to 
include in future issues of Browsing the Literature. Contact Jeff Mosley, jmosley@montana.edu.

Animal Ecology

Abundance of non-breeding horned larks and chestnut-collared longspurs on grazed 
and rested semiarid grassland.  J. F. Kelly, D. L. Hawksworth, and R. A. Meyer. 2006. South-
western Naturalist 51:172–180. (US Forest Service, Rocky Mountain Research Station, 333 
Broadway SE, Suite 115, Albuquerque, NM 87102). In central New Mexico, cattle grazing 
during late summer, fall, and winter had minor effects on grassland bird abundance.

Persistence of Gunnison’s prairie dog colonies in Arizona, USA. D. M. Wagner, L. C. 
Drickamer, D. M. Krpata, C. J. Allender, W. E. Van Pelt, and P. Keim. 2006. Biological Conser-
vation 130:331–339. (Dept of Biological Sci, Northern Arizona Univ, Flagstaff, AZ 86011). 
Declines in Gunnison’s prairie dog populations were not due to poisoning, recreational shoot-
ing, or habitat conversion. Plague was the primary factor.

Placental traits in pen-fed goats and goats kept on rangeland. M. Mellado, L. Olivares, 
H. Diaz, and J. A. Villarreal. 2006. Journal of Applied Animal Research 29:133–136. (Dept of 
Nutrition, Univ of Autonoma Agraria Antonio Narro, Saltillo 25315, Coahuila, Mexico). 
Whether does were reared in pens or on desert rangeland had no effect on birth weight of 
kids, but the nutrient-restricted rangeland does had lower body condition and smaller pla-
centas. 

Proximate and landscape factors infl uence grassland bird distributions. M. A. Cun-
ningham and D. H. Johnson. 2006. Ecological Applications 16:1062–1075. (Dept of Geology 
and Geography, Vassar College, Poughkeepsie, NY 12604). In North Dakota prairie, tree 
cover was the habitat attribute most detrimental to grassland birds.

Relation between semen quality and rangeland diets of mixed-breed male goats. M. 
Mellado, F. Pastor, R. Lopez, and F. Rios. 2006. Journal of Arid Environments 66:727–737. 
(Dept of Nutrition, Univ of Autonoma Agraria Antonio Narro, Saltillo 25315, Coahuila, 
Mexico). On Chihuahuan Desert rangeland, bucks consuming large amounts of catclaw aca-
cia, tarbush, cactus, creosote bush, or cliffrose produced fewer sperm and sperm were less 
motile.

The nutritional, ecological, and ethical arguments against baiting and feeding white-
tailed deer. R. D. Brown and S. M. Cooper. 2006. Wildlife Society Bulletin 34:519–524. (Dept 
of Wildlife and Fisheries Sci, Texas A & M Univ, College Station, TX 77843). Reviews the 
literature and concludes that feeding or baiting deer should be discontinued.
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Total plasma protein and renesting by greater sage-
grouse. M. A. Gregg, M. R. Dunbar, J. A. Crawford, and M. 
D. Pope. 2006. Journal of Wildlife Management 70:472–478. 
(US Fish and Wildlife Service, Sheldon Hart Mountain 
National Wildlife Refuge Complex, Lakeview, OR 97630). 
Habitat management that helps prelaying hens increase di-
etary protein intake (ie, increase intake of weedy forbs) will 
increase renesting rates of sage-grouse. 

Grazing Management
Effect of supplemental feeding on spatial distribution 

and browse utilization by white-tailed deer in semi-arid 
rangeland. S. M. Cooper, M. K. Owens, R. M. Cooper, and 
T. F. Ginnett. 2006. Journal of Arid Environments 66:716–726. 
(Texas Agricultural Experiment Station, 1619 Garner Field 
Road, Uvalde, TX 78801). “We caution against long-term 
supplemental feeding in fi xed locations because of the poten-
tial for localized range degradation around the feeders.”

The effect of high-tensile electric fence designs on big-
game and livestock movements. R. R. Karhu and S. H. An-
derson. 2006. Wildlife Society Bulletin 34:293–299. (USDA 
Natural Resources Conservation Service, PO Box 33124, 
Casper, WY 82602). The majority of elk (79%), mule deer 
(93%), and pronghorns (97%) successfully crossed a 3-wire 
electric fence. Electric shock did not appear to affect elk, 
mule deer, or pronghorns at a charge of 0.5–4.5 joules, and 
less than 1% were shocked when they encountered a high-
tensile electric fence.

Hydrology/Riparian
Infl uence of summer management practices of grazed 

wheat pastures on runoff, sediment, and nutrient loss-
es. J. A. Daniel, W. A. Phillips, and B. K. Northup. 2006. 
Transactions of the American Society of Agricultural Engineers 
49:349–355. (USDA-ARS, Grazinglands Research Lab, El 
Reno, OK 73036). On winter wheat fi elds in the southern 
Great Plains, the greatest losses of sediment, nitrogen, and 
phosphorus after summer rainfall occurred on fi elds that had 
been grazed by cattle in November-May and then chemical 
fallowed.

Processes of Tamarix invasion and fl oodplain develop-
ment along the lower Green River, Utah. A. S. Birken and 
D. J. Cooper. 2006. Ecological Applications 16:1103–1120. (D. 
Cooper, Dept of Forest, Rangeland, and Watershed Stew-
ardship, Colorado State Univ, Ft Collins, CO 80523). Tama-
rix, or salt cedar, fi rst established in 1938. Tamarix expanded 
most when large fl oods were followed by years with low fl ow. 
Recruitment was not triggered by periods of low fl ow alone.

Measurements
Effect of method, site, and taxon on line-intercept esti-

mates of sagebrush cover. C. L. Wambolt, M. R. Frisina, S. J. 
Knapp, and R. M. Frisina. Wildlife Society Bulletin 34:440–445. 

(Dept of Animal and Range Sciences, Montana State Univ, 
Bozeman, MT 59717). The line-intercept technique for esti-
mating shrub canopy cover was developed in the 1940s, and 
sampling procedures have been standardized among range, 
wildlife and forest managers, and educators in the US For-
est Service, Bureau of Land Management, Natural Resources 
Conservation Service, and the Cooperative Extension Ser-
vice. This study documented that a variation of the technique 
used by some scientists and resource managers provides lower 
estimates of canopy cover than the standard technique.

Estimating fl oristic integrity in tallgrass prairie. J. B. 
Taft, C. Hauser, and K. R. Robertson. 2006. Biological Con-
servation 131:42–51. (Wildlife and Plant Ecology Center, 
Illinois Natural History Survey, 1816 South Oak St, Cham-
paign, IL 61820). The Floristic Quality Index was more in-
formative than traditional species-diversity measures in tall-
grass prairie of northern Illinois.

Plant-Animal Interactions
Effects of blackberry (Rubus discolor) invasion on oak 

population dynamics in a California savanna. K. Williams, 
L. J. Westrick, and B. J. Williams. 2006. Forest Ecology and 
Management 228:187–196. (Dept of Biology, California State 
Univ, San Bernardino, CA 92407). Blackberry thickets pre-
vent browsing of oak saplings, but also prevent oak seedling 
establishment, resulting in a pulse of oak sapling recruitment 
followed by long periods of little or no recruitment.

Herbivore impact on grassland plant diversity depends 
on habitat productivity and herbivore size. E. S. Bakker, M. 
E. Ritchie, H. Olff, D. G. Milchunas, and J. M. H. Knops. 
2006. Ecology Letters 9:780–788. (School of Biological Sci, 
348 Manter Hall, Univ of Nebraska, Lincoln, NE 68588). 
Assemblages of large herbivores increased plant diversity in 
productive environments, but either large or small herbivores 
decreased plant diversity in lowly productive environments. 

Plant Ecology
A century of vegetation change in the San Juan Moun-

tains, Colorado: An analysis using repeat photography. J. 
L. Zier and W. L. Baker. 2006. Forest Ecology and Manage-
ment 228:251–262. (Dept of Geography, Univ of Wyoming, 
Laramie, WY 82071). Conifers and aspens have encroached 
into grasslands and shrublands of western Colorado, with co-
nifer invasion of willow wetlands especially common.

Climatic variability and episodic Pinus ponderosa estab-
lishment along the forest-grassland ecotones of Colorado. 
K. League and T. Veblen. 2006. Forest Ecology and Management 
228:98–107. (Dept of Geography, Univ of Colorado, Boulder, 
CO 80309). El Nino events in the Pacifi c Ocean increased 
spring and fall moisture in northern Colorado which facilitated 
pine establishment. During the past 40 years, tree establishment 
was concentrated in 4 years: 1973, 1979, 1983, and 1990.
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Germination and seed water status of 4 grasses on 
moss-dominated biological soil crusts from arid lands. M. 
D. Serpe, J. M. Orm, T. Barkes, and R. Rosentreter. 2006. 
Plant Ecology 185:163–178. (Dept of Biology, Boise State 
Univ, Boise, ID 83725). Biological soil crust dominated by 
a short moss (Bryum argenteum) reduced grass seed germina-
tion by about 50%.

Rehabilitation/Restoration
Control of invasive weeds with prescribed burning. J. 

M. DiTomaso, M. L. Brooks, E. B. Allen, R. Minnich, P. M. 
Rice, and G. B. Kyser. 2006. Weed Technology 20:535–548. 
(Dept of Plant Sci, Univ of California-Davis, Mail Stop 4, 
1 Shields Ave, Livermore, CA 95616). Summarizes the cur-
rent state of knowledge on prescribed burning as a tool for 
invasive weed management.

Decline of spotted knapweed density at 2 sites in west-
ern Montana with large populations of the introduced root 
weevil, Cyphocleonus achates (Fahraeus). J. M. Story, N. W. 
Callan, J. G. Corn, and L. J. White. 2006. Biological Control 
38:227–232. (Western Agricultural Research Center, Mon-
tana State Univ, 580 Quast Lane, Corvallis, MT 59828). 
After 11 years, a Eurasian root weevil reduced spotted knap-
weed plant density at 2 sites, 99% and 77%. Two annual exotic 
weeds, cheatgrass and fl ixweed, replaced spotted knapweed.

Fire frequency and mosaic burning effects on a tallgrass 
prairie ground beetle assemblage. W. M. Cook and R. D. 
Holt. 2006. Biodiversity and Conservation 15:2301–2323. 
(Center for Environmental Studies, Arizona State Univ, 
PO Box 873211, Tempe, AZ 85287). Widespread annual 
burning of tallgrass prairie in Kansas had minimal effects on 
ground beetle populations.

Long-term vegetation response to mesquite removal in 
desert grassland. M. P. McClaran and D. L. Angell. 2006. 
Journal of Arid Environments 66:686–697. (School of Natural 
Resources, 325 Biological Sci East, Univ of Arizona, Tuc-
son, AZ 85721). In southern Arizona, removing mesquite 

trees to increase grass yield is not recommended in areas with 
less than 14 inches of annual precipitation and less than 20% 
mesquite canopy cover.

Predicting and mitigating weed invasions to restore 
natural post-fi re succession in Mesa Verde National Park, 
Colorado, USA. M. L. Floyd, D. Hanna, W. H. Romme, 
and T. E. Crews. 2006. International Journal of Wildland Fire 
15:247–259. (Environmental Studies Program, Prescott Col-
lege, 220 Grove Ave, Prescott, AZ 86301). Areas with high 
native plant diversity have the greatest risk of weed invasion 
following wildfi re.

Socioeconomics
Social dilemmas and public range management in Ne-

vada. G. C. van Kooten, R. Thomsen, T. G. Hobby, and A. J. 
Eagle. 2006. Ecological Economics 57:709–723. (Dept of Eco-
nomics, Univ of Victoria, PO Box 1700, Station CSC, Vic-
toria, BC V8W 2Y2, Canada). Ranchers’ disagreements with 
public land managers were affected mainly by gender (males 
tended to have more disagreements), lack of trust, and disputes 
concerning responses to wildfi re. Ranchers and public land 
agency personnel need to work together to increase trust.

Soils
Physical and chemical properties of soils under some pi-

non-juniper-oak canopies in a semi-arid ecosystem in New 
Mexico. M. K. Shukla, R. Lal, A. Ebinger, and C. Meyer. 
2006. Journal of Arid Environments 66:673–685. (Dept of 
Plant and Environmental Sci, New Mexico State Univ, MSC 
3Q, PO Box 30003, Las Cruces, NM 88003). In northeast-
ern New Mexico, the accumulation of litter under tree cano-
pies reduced soil compaction and crusting and increased soil 
carbon and nitrogen.

Jeff Mosley is Professor of Range Science and Extension Range 
Management Specialist, Department of Animal and Range 
Sciences, Montana State University, Bozeman, MT 59717, 
jmosley@montana.edu.
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Editor’s Note: This completes the effort to hear from the Society’s 
Charter Members. Thanks to all individuals who participated in 
the interview process for all your professional help.

The SRM History Committee has conducted inter-
views with many of the Society’s Charter Mem-
bers to capture their perspective of events leading 
to, and subsequent to, the formation of the Ameri-

can Society of Range Management in 1947–48. Interviews 
from several of these individuals will be shared for today’s 
SRM members to enjoy and learn from.

SRM Charter Member - George Turner
Editor’s Note: George Turner was interviewed by Dr Joe Trlica, 
Colorado State University Professor Emeritus, on May 5, 2006, 
in Fort Collins, CO. George resides at 1301 Green St, Fort Col-
lins, CO, and has lived there continuously since 1961.

George now is 91 years of age and was born and raised in 
Kimberley, Idaho. He received a BS in Forestry from the Uni-
versity of Idaho in 1936 and an MS in Plant Ecology from 
the New York State College at Syracuse under Frank Egler 
in 1939. He spent summers of 1936, 1937, and 1938 working 
for the US Forest Service research branch. Locations included 
the Manitou Experimental Forest, Frazier Experimental For-
est, Black Mountain Experimental Range, and San Joaquin 
Experimental Range. His research at Syracuse was on land 
use and plant succession on abandoned fi elds and woodlots in 
New York. He had a teaching assistantship, taught half-time 
and did his Master’s research and course work half-time.

George feels he was fortunate in that he spent his entire 
professional career in the research branch of the Forest Ser-
vice and all in Colorado. Much of his early work was on infl u-
ences of various forest and range watershed attributes such 
as infi ltration, runoff, sedimentation, etc. Following receipt of 

his MS, George was employed by the Forest Service. He re-
ceived range and ranger training as a follow-up to the Jr Range 
Examiner exam, but was assigned to research at the Central 
Plains Experimental Range east of Fort Collins. At that time 
the Forest Service administered the research, but in later years 
that responsibility went to the Agricultural Research Service. 
George initiated the original stocking rate study of light, mod-
erate, and heavy cattle use with cattle provided by the Crow 
Valley Grazing Association that continues to the present day. 
Exclosures were established in each of both replications so 
comparisons could be made of grazed and ungrazed responses 
on this primarily shortgrass rangeland. Although one replica-
tion was removed in later years, the single set of treatments 
continues after 65 years with regular vegetation measure-
ments. Vegetation was measured using the square foot density 
method and clipping done using the double sampling method 
for cover, forage production, and species composition. George 
refl ected on the diffi culty of getting the clipped material into 
bags with the high winds of the plains constantly blowing. 
Also, prickly pear cactus, at that time, was a large compo-
nent of vegetation. Sore knees from inadvertently kneeling on 
cactus were an occupational hazard. He devised a procedure 
to measure cactus using wire outlines around pads. Research 
was reported in Forest Service technical bulletins, often co-
authored with David Costello and Gerry Klinger.

George was drafted into the US Army Medical Corps 
after being married to Rita in 1941. His training was in 
Needles, California, and Rita accompanied him. However, 
service locations were in the Pacifi c where he was in charge 
of personnel records for hospital staffs of up to 320 people. 
George and Rita are still together and have a daughter and 
son and several grandchildren.

Following the war, George returned to the Forest Service 
and was assigned to Delta, Colorado, on the western slope, 
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where he remained until 1954. He was housed with man-
agement (National Forest System) personnel. The Delta re-
search offi ce was closed in 1954, and he was moved to Grand 
Junction. In both locations the research sites were somewhat 
scattered. Major sites were on Black Mesa, and in conjunc-
tion with the Bureau of Land Management at Badger Wash 
(salt desert shrub). Much of the work entailed watershed ef-
fects of grazing use of various intensities. In 1961, George 
was moved to the Rocky Mountain Station headquarters in 
Fort Collins, but continued to travel to the western slope for 
fi eld research. He would be able to stay at on-site housing 
and return home on a regular basis.

While in Fort Collins, George had technical writing re-
sponsibilities as the range management editor for research 
reports and manuscripts. That work lead to a broadening of 
responsibilities in addition to fi eld research. He continued in 
this manner until retirement in 1975.

George recalls that word of mouth was how he heard about 
the beginnings of the American Society of Range Manage-
ment. He traveled to the 1948 meeting in Salt Lake City with 
Dave Costello while he was assigned to Delta. He feels that 
Forest Service researchers and various academic folks were the 
strongest initial promoters of the Society. After the Journal of 
Range Management began, that was a good outlet for research 
reports. He recalls that he and Dave Costello’s fi rst paper in 
the Journal was on growth of blue grama, data collected at the 
Central Plains Experimental Range. George gives credit to 
many of his contemporaries in initiating ASRM such as Dr. 
Vernon Young, Ray Price, Don Hervey, Chuck Terwilliger, 
Dave Costello, Bill McGinnies, and Bert Reid, in addition to 
Joe Pechanec, the foremost pusher, in his recollections.

George did not become an offi cer in either the Colorado 
Section or the parent society, but he attended meetings on a 
regular basis, even after retirement. He still peruses the ab-
stracts of Rangeland Ecology & Management and Rangelands. 
He senses that the signifi cant increases in diversity within the 
profession since he retired over 30 years ago have been gener-
ally good. He is concerned that the membership of SRM has 
not grown when we have such laudable objectives that should 
universally be appreciated and observed. He feels that young 
people will benefi t in the range profession and rangelands 
will be the better for that.

(Joe Trlica refl ects that he was happy and privileged to have 
had the opportunity to meet and get to know George. He and I 
(Tom Bedell) agree that the range profession has such a rich heri-
tage and that we are proud to be a part of it.)

SRM’s Charter Member - Clinton H. Wasser
Editor’s Note: Clinton H. “Clint” Wasser now lives at 1320 East 
Lemon Ave., Lompoc, CA 94306. This statement is compiled from 
a comprehensive letter to Bill Hurst from Clint and from infor-
mation contained in the Parade of Presidents. Clint celebrated his 
90th birthday November 11, 2005.

Clint, a native of the Salt River Valley near Phoenix, Ari-
zona, received a BS in botany and range ecology from the 

University of Arizona in 1937, an MS from University of 
Nebraska in 1946, and an MF from Colorado State Univer-
sity in 1948. Clint also was a PhD candidate at University of 
Minnesota under W. S. Cooper. Except for a year after his 
BS as a research assistant with the Southwestern Forest and 
Range Experiment station, Clint spent his professional career 
at Colorado State University retiring in 1981. During that 
time period, he taught and did research from 1938 to 1946, 
was Department Head 1947 to 1957, served as Dean of the 
College of Forestry and Natural Resources from 1952 until 
1969, and returned to teaching in 1969. Clint says he felt 
he needed to get “re-tooled” after stepping down as Dean so 
spent one term each at Texas A & M, University of Georgia, 
and University of California, Davis in 1970–71. According to 
the CSU record in Educational History of Range Management 
in North America, some 33 students graduated with Master’s 
and PhD degrees under Clint’s tutelage.

After retirement, Clint remained in Fort Collins and 
helped conduct a survey to compile habitat types for Region 
2 US Forest Service; authored a manual on the ecology of 
species suitable for revegetating disturbed land; and co-au-
thored, with Bert Reid and Art Smith, A History of the Society 
for Range Management 1948–1985. These 3 men received the 
Frederic G. Renner Award at the Billings SRM meeting in 
1989.

Clint’s recollection is that he went to the fi rst annual meet-
ing in Salt Lake City, but he says his 90-year-old memory 
can’t verify much more than that. Sections were considered 
either at the fi rst annual meeting or shortly thereafter. Clint 
was on sabbatical leave in 1948 and 1949, but alert Colorado 
members formed a Colorado Section in anticipation of their 
need in planning and hosting the January 1949 annual meet-
ing. Someone noted a Wyoming Section formed earlier, but 
this may have been a student Section. Most of his time and 
effort went into the Colorado Section serving as program 
Chairperson, speaker, later Historian, and training plant 
identifi cation teams. He was Colorado Section President in 
1952. Section plant contests were held in those early years. 
He vividly recalls at a Colorado Section meeting, he and Ar-
thur W. Sampson, the “Father of Range Management,” sang 
a western ballad at the request of Bill McGinnies.

Clint was active at the international level. His roles were as 
Chairperson of the early Education Committee, and on the 
Plant Identifi cation Contest Committee. He served on the 
Board of Directors 1962–1964, and as President in 1965–66 
presiding at the summer 1965 meeting in Laramie, and annu-
al meeting in New Orleans in January 1966. Some windows 
of the convention hotel were blown out from a late hurricane 
(was this before memories of big blows?). (A personal note of 
interest from Bill Hurst: “I attended this meeting. It rained 
almost constantly while we were there and froze during the 
night. In fact, radiators in automobiles froze up and cars were 
stranded all over the city. Many water pipes in homes froze 
and broke open. My wife and I left the Hotel Jung to eat din-
ner at a nearby restaurant. When we reached the sidewalk it 
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was so slick with a thin sheet of ice that we couldn’t walk. We 
went back in the Hotel to report this condition and the Head 
Bellhop said there couldn’t be ice in New Orleans because it 
never froze in the city. I walked outside with him and made 
him a believer.”) Attendance was down due to the severe win-
ter weather especially in the East. Clint visited the Idaho and 
Texas Sections at their annual meetings. He sought increased 
membership, but missed the goal as dues had to be increased 
from $8 to $10 for Secretary’s compensation to phase in a 
planned full-time Secretary-Treasurer position.

Clint was in the Society of American Foresters before 
SRM was started. He thought that SRM might develop 
somewhat like SAF which had nearly a half century head 
start: ie, national with a national board, national headquarters 
in Washington, DC, journal (semi-scientifi c science publica-
tion, possibly a regional one) but these latter came recently in 
SAF’s evolution. He is happy with SRM’s publications and 
believes our organization is sound and in good hands. We 
could profi t by listening to our seasoned veterans, give more 
awards, and recognize meritorious performances of members, 
Sections and International Offi cers. He hopes that we can 
award the equivalent of one or more scholarships and/or fel-
lowships per Section every year. More effort needs to go into 

junior summer camps, into contests among Sections, and for 
scholarships at the University levels.

On the international level Clint would like to see Range 
Condition and Trend analysis become quantifi ed. We need 
methods of assessing organic matter in the fi eld along with 
physical properties of soils in assessing sites. If enclosures are 
outlawed, eg, for areas in wildernesses or national park status, 
other methods (invisible remote surveys, photographic) need 
development. Maybe there should be some award for the best 
new idea every year included among annual recognitions.

Clint said he read Rangelands articles on charter members 
George Rogler and Pat McIlvain and tended to agree with 
each. He was disappointed with early acquisitions of inter-
mediate wheatgrass due to Fusarian root rot. 

In recent years, Clint moved to California, but stays ac-
tive gardening (he was known in Fort Collins for his garden-
ing!), and as a part-time unpaid docent at the local Indian 
Mission Park.

Tom Bedell is a member and former chairman of the SRM His-
tory Committee and a member of the Pacifi c Northwest Section 
living in Philomath, Oregon, tbedell@peak.org.
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Biological Control of Leafy Spurge: Utilization 
and Implementation
Nancy M. Hodur, F. Larry Leistritz, and 
Dean A. Bangsund

Leafy spurge is an exotic, noxious, perennial weed that is 
widely established in the north-central United States. A 
research and demonstration project, TEAM Leafy Spurge, 
was initiated to develop and demonstrate ecologically based 
strategies that can produce effective, affordable leafy spurge 
control. To assess the effectiveness of current and perceived 
control of leafy spurge due to biological control agents, a mail 
survey was sent to 468 people. Respondents reported basic 
information about the number and characteristics of release 
sites, characteristics of the leafy spurge stands, as well as the 
level of control to date and perceived level of eventual con-
trol.

Effi cacy of Flea Beetle Control of Leafy 
Spurge in Montana and South Dakota
Jack L. Butler, Matthew S. Parker, and John T. Murphy

Leafy spurge (Euphorbia esula L.) is an aggressive exotic plant 
species that is now well established throughout much of the 
western United States and Canada. Information is needed 
that documents leafy spurge population dynamics in re-
sponse to biological control and evaluates the response of the 
resident vegetation. Successful establishment of the biologi-
cal control agents (fl ea beetles) occurred on a wide variety of 
grassland and shrubland sites, followed by signifi cant reduc-
tions in density and cover of leafy spurge. Graminoid cover 
increased signifi cantly following reductions in the dominance 
of leafy spurge, while forb cover changed very little through-
out the study.

Effect of Herbicides for Leafy Spurge Control 
on the Western Prairie Fringed Orchid
Ann M. Erickson, Rodney G. Lym, and Don Kirby

Leafy spurge has invaded the habitat of the western prairie 
fringed orchid, a federally listed threatened species. Biologi-

cal control has not worked in the orchid habitat, so research 
was initiated to evaluate the effects of imazapic and quin-
clorac, herbicides effective for the control of leafy spurge, on 
the survival and fecundity of the threatened orchid. Orchids 
treated with quinclorac regrew as vigorously and were as 
fecund as untreated orchids, whereas imazapic may have a 
negative effect on both plant population and fl ower produc-
tion. Quinclorac will be a valuable tool to control leafy spurge 
in the habitat of the orchid and contribute to the recovery of 
this threatened species.

Potential Impact of Two Aphthona spp. on a 
Native, Nontarget Euphorbia Species
Stefanie D. Wacker and Jack L. Butler

There are inherent ecological risks associated with introduc-
ing foreign organisms into any ecosystem as biological control 
agents, even after the agents have been approved for release. 
We used the differences in ecological characteristics between 
the target species (leafy spurge) and a taxonomically closely 
related species to assess the potential for postrelease, nontar-
get impacts of biological control agents (fl ea beetles). We ar-
gue that ecological separation between target and nontarget 
species may be an important factor in reducing the potential 
of nontarget impacts. Further, we suggest that an evaluation 
of ecological separation may provide a more thorough prere-
lease assessment of biological control agents.

Integrated Management of Leafy Spurge–
Infested Rangeland
James S. Jacobs, Roger L. Sheley, and 
John J. Borkowski

Leafy spurge is an invasive Eurasian weed on pastures and 
rangeland in North America, where it reduces grass forage 
production. Our objective was to determine the effects of 
multispecies grazing combined with Aphthona fl ea beetles 
on leafy spurge–infested rangeland. Grazing decreased veg-
etative stem density by 80% and fl owering stems density by 
95% over a 4-year period. The decrease was more rapid when 
grazing was combined with Aphthona. Results suggest that 
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combining multispecies grazing and Aphthona when restor-
ing spurge-infested grasslands produces a synergistic effect.

Evaluation of TEAM Leafy Spurge Project
Nancy M. Hodur, F. Larry Leistritz, and 
Dean A. Bangsund

In 1997, the Agricultural Research Service and Animal and 
Plant Health Inspection Service, U.S. Department of Ag-
riculture, initiated a major project, TEAM Leafy Spurge 
(TLS), to develop and demonstrate ecologically based strate-
gies for leafy spurge control. An initial survey of ranchers, lo-
cal decision makers, and public land managers was conducted 
to evaluate factors that might affect the rate and extent of 
implementing various control strategies. In 2001, a second 
survey of the same population was conducted to determine 
if TLS met its objectives. The second survey indicated that 
TLS efforts had effectively addressed many of the constraints 
previously reported by landowners and land managers.

Detection of Flowering Leafy Spurge With 
Satellite Multispectral Imagery
E. Raymond Hunt, Jr. and Amy E. Parker Williams

The distribution and abundance of fl owering leafy spurge 
(Euphorbia esula L.) can be determined with hyperspectral 
remote sensing, but the availability of hyperspectral sen-
sors is limited. Hence, we tested the ability of Landsat 7 
Enhanced Thematic Mapper Plus (ETM+), System Pour 
d’Observation de la Terre (SPOT) 4, and Airborne Visible 
Infrared Imaging Spectrometer (AVIRIS) to detect leafy 
spurge. The green/red band ratio was the vegetation index 
with the highest correlations to fl owering leafy spurge cover, 
but the correlations were weak and not useful for predictions. 
Canopy refl ectance modeling using the Scattering by Arbi-
trarily Inclined Leaves (SAIL) model suggests that the weak 
correlations were caused by variations in leaf area index.

The Use of Landsat 7 Enhanced Thematic 
Mapper Plus for Mapping Leafy Spurge
Carol S. Mladinich, Monica Ruiz Bustos, Susan Stitt, 
Ralph Root, Karl Brown, Gerald L. Anderson, and 
Steve Hager

To effectively manage leafy spurge at Theodore Roosevelt 
National Park, park managers need an image-based tool for 
landscape monitoring. As part of a larger project seeking the 
most appropriate tool for this purpose by evaluating several 
sensors with respect to their spatial and spectral properties, 
this paper explores the use of Landsat 7 ETM+ imagery to 
map leafy spurge. Landsat imagery is appropriate for map-
ping large stands of leafy spurge but does not detect small 
patches well. Pansharpened Landsat 7 (15-m spatial reso-
lution) provided good accuracies, while the addition of the 
mid-infrared band 7 produced lower accuracies.

Classifi cation of Leafy Spurge With Earth 
Observing-1 Advanced Land Imager

Susan Stitt, Ralph Root, Karl Brown, Steve Hager, 
Carol Mladinich, Gerald L. Anderson, Kathleen Dudek, 
Monica Ruiz Bustos, and Raymond Kokaly

This project was part of an effort to test and evaluate vari-
ous sensors and analytical approaches to determine the most 
effective and cost-effi cient method for mapping leafy spurge 
over large areas in support of managing or controlling this in-
vasive species. This paper focuses on Earth Observing-1 Ad-
vanced Land Imager data. Overall accuracies derived from 
an unsupervised classifi cation ranged from 59% to 66%. This 
sensor—or one with a few additional spectral bands—could 
be useful for landscape scale mapping of leafy spurge, from 
which control measures could be based.

Determining the Composition of Herbivore 
Diets in the Trans-Himalayan Rangelands: 
A Comparison of Field Methods

Rinjan Shrestha and Per Wegge

Throughout the mountains of Central Asia, overgrazing by 
domestic livestock is considered a main threat to the native, 
wild ungulates. For multispecies management, better knowl-
edge of the diets of the 2 animal groups is needed, based on 
standardized, suitable fi eld methods. We compared 3 meth-
ods—microhistological analysis of feces (FA), bite counts 
(BC), and feeding site examination (FSE)—in domestic yak 
and small stock in high mountain ranges in Nepal. Results 
from FA compared closely with BC, whereas those from FSE 
were more biased. The BC method cannot be used on wild 
species. Although more costly than FSE, FA is recommend-
ed because it gives more reliable information, but correction 
factors are needed because of differential digestion.

Spatial Modeling of Biological Soil Crusts 
to Support Rangeland Assessment and 
Monitoring

Matthew A. Bowker, Jayne Belnap, and Mark E. Miller

Biological soil crusts are a diverse soil surface community, 
prevalent in semiarid regions. We sampled low-disturbance 
sites in Grand Staircase–Escalante National Monument, 
Utah, to determine the feasibility of modeling the potential 
cover and composition of biological soil crusts in a large area. 
We used classifi cation and regression trees to model cover 
of 4 crust types and 1 cyanobacterial biomass proxy. These 
models provide the necessary reference conditions to facili-
tate the comparison between the actual cover and composi-
tion of biological soil crusts at a given site and their potential 
cover and composition condition.
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Remote Sensing for Grassland Management 
in the Arid Southwest

Robert C. Marsett, Jiaguo Qi, Philip Heilman, 
Sharon H. Biedenbender, M. Carolyn Watson, 
Saud Amer, Mark Weltz, David Goodrich, and 
Roseann Marsett

We surveyed a group of rangeland managers in the South-
west about vegetation monitoring needs on grassland and 
semidesert grasslands. Based on their responses, the objective 
of the Rangeland Analysis Utilizing Geospatial Information 
Science (RANGES) project was to develop accurate conver-
sion of remotely sensed data (satellite imagery) to quantita-
tive estimates of total (green and senescent) standing cover 
and biomass. The ground reconnaissance protocol and image 
processing techniques together offer land managers accurate 
and timely methods for monitoring extensive grasslands. The 
time-consuming requirement to collect concurrent fi eld data 
for each image implies a need to share the high fi xed costs of 
processing an image across multiple users.

Experimental Use of Remote Sensing by 
Private Range Managers and Its Infl uence on 
Management Decisions

H. Scott Butterfi eld and Carolyn M. Malmstrom

We examined what characteristics of private range manag-
ers and their properties encourage the use of remote sensing 
data and its infl uence on managers’ decision making. Using 
surveys of managers participating in a rangeland restora-
tion program and case study analyses, we found that remote 
sensing data was most likely to be invested in by managers 
who believed that its inclusion could help address diffi cult 
management situations and increase ranch profi tability. Our 
study demonstrates that collaborations between scientists 
and managers can increase the number of managers exposed 
to these technologies and also their applicability for and im-
pact on conservation efforts on private rangelands.

Establishing Vegetation on Migrating Inland 
Sand Dunes in Texas

Timothy E. Fulbright, J. Alfonso Ortega-Santos, 
Alejandro Lozano-Cavazos, and 
Luis Enrique Ramírez-Yanez

Migrating sand dunes in the Coastal Sand Plain of southern 
Texas may damage or cover range improvements. We deter-
mined effectiveness of 2 types of mulches, seeding, fertiliza-
tion, and plant transplanting in establishing vegetation on in-
land sand dunes. These treatments had little effect on canopy 
cover and plant species composition of the dunes in 2004, 10 
years after the treatments were established. Mulching to pre-
vent sand movement appears to be the only treatment neces-
sary for vegetation to establish on dunes in the Coastal Sand 
Plain under the environmental conditions prevailing during 
our study.

Use of Fluorometry to Differentiate Among 
Clipped Species in the Genera Astragalus, 
Oxytropis, and Pleuraphis

Dean M. Anderson, Gary D. Rayson, 
Safwan M. Obeidat, Michael Ralphs, Rick Estell, 
Ed L. Fredrickson, Eric Parker, and Perry Gray

The rapid and accurate determination of what plants consti-
tute an animal’s diet remains a challenge. Current techniques 
are labor intensive, and the data are often available only after 
extended analysis and interpretation, adding to the cost of 
management. An optical-based methodology termed fl uo-
rometry, when combined with principal component analysis 
(PCA), appears to be a promising tool for determining the 
presence of individual plant species composing an animal’s 
diet. These data on clipped plants, some of which were con-
sidered toxic to free-ranging animals, suggest that fl uorom-
etry may provide a robust methodology for differentiating 
between toxic and nontoxic plants.
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The author shared this poem at an “Anything Goes” open-mike 
session at the 22nd Annual National Cowboy Poetry Gathering, 
Elko, Nevada, February 4, 2006.

I grew up a bookworm in Denver—
When not reading, I’d write for a change.
 But to tell you the truth,
 In my city-bound youth,
I idealized the life on the range.

What the “life on the range” did entail, now,
I am certain that I could not say.
 My knowledge was poor
 —’cept for Louis L’Amour—
But I dreamt of it still, anyway.

What did I think being a cowgirl meant?
It had something to do with being free.
 Some confi dent swagger,
 Common sense like a dagger…
Traits like this, which were not quite yet me.

But the oddest things transform our natures,
Strange meetings that are governed by fate.
 The randomest chance,
 The least happenstance,
You could never prognosticate…

On the far back rack of a thrift store,
I discovered these boots I now wear:
 The mystical key
 To the cowgirl in me,
And for only eight dollars, the pair!

These boots are a brazen hussy red,
Three-inch heels, and brass on the toe:
 Flamboyant shoes,
 For a night cuttin’ loose
In the dance halls where bold cowgirls go.

When I put them on, I’m a different girl.
The prairie wind blows in my hair.
 There’s a chap on my lips,
 Tight jeans on my hips,
I am kin to the great wide “out there.”

I feel grit in the crease of my smile,
Wind-blown tears in the side of my eye,
 Rough, rowdy, tough, tender,
 I’m a broken-fence mender!
And my heart is as big as the sky!

An iron will runs through my center,
Proud pioneer blood in my veins,
 I’m at one with all Nature,
 A wild-dream chaser…
Life’s a rough ride, but I hold the reins.

Now the truth is, I am still a slicker,
House, job, and a four-door sedan
 But now she lives free,
 That cowgirl in me…
My red boots made me know that she can.

— Sarah Monson

Editor’s Note: Published with permission of the author.

On Finding My Boots in a Thrift Store
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