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Introduction to Rangeland Wildlife oo
Ecology and Conservation
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Abstract Rangelands are vast, dynamic, and integral to providing habitat for thou-
sands of vertebrate and invertebrate species, while concurrently serving as the foun-
dation of human food and fiber production in western North America. Recipro-
cally, wildlife species provide critical services that maintain functional rangeland
ecosystems. Therefore, human management of rangelands via fire, grazing, agricul-
tural programs, and policy can enhance, disturb, or inhibit the necessary interactions
among natural processes of plants and animals that maintain rangeland ecosystems.
As conservation issues involving rangelands have grown in societal awareness and
complexity, rangeland managers, wildlife biologists, and others have discovered the
need to work more closely together with an increasingly holistic approach, spurring a
rapid accumulation of rangeland wildlife information in the early twenty-first century.
This book represents a synthesis of contemporary knowledge on rangeland wildlife
conservation and ecology. Accordingly, we provide areview of the state of science for
new, as well as seasoned, wildlife and rangeland professionals who have stewardship
of North America’s most undervalued ecosystem.
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1.1 Introduction

More than half of all lands worldwide, and the majority of lands in the western U.S.,
are classified as rangelands (Table 1.1). The exact extent of rangelands is difficult
to delineate due to variability in the definition of rangelands (Briske 2017), but by
any definition rangelands represent collectively the most widespread ecosystem in
the western U.S. (Chap. 2). Many picture grasslands when envisioning rangelands.
Some classify rangelands as any non-cultivated land grazed by livestock (Menke
and Bradford 1992). Others have defined rangelands as ‘non-forested lands of low
economic activity’ (sensu Sayre 2017). In most cases, rangelands in North America
represent what was ‘left over’ after Euro-American settlement and conversion of
arable lands in the West during the nineteenth century (Table 1.1). Therefore, range-
lands include desert, grassland, and shrubland ecosystems that were unsuitable for
cultivation, though they retain economic and social value. Rangelands are held in
public or private ownership and provide innumerable goods and services, including
significant economic benefit to local communities. For example, nearly 100 million
head of cattle spend at least part of their life each year on U.S. rangelands alone.
Rangelands also provide habitat for hundreds of vertebrate species and innumerable
invertebrates. Thus, rangelands and their management have significant bearing on
wildlife in North America and globally.

Wildlife have been a featured player in the history of rangelands (Chap. 3) but
are more than that—they are a fundamental piece of the whole that constitute range-
land ecosystems. Wildlife and rangeland management as scientific disciplines share
common origins and parallel histories (Chap. 30). Foundations of each were based
upon concepts developed in the pioneering field of forestry and focused on sustain-
able harvest of products—timber, forage, deer, quail. Each field has seen similar
progressions in ideas expanding from sustainable harvests of ‘valuable’ species to
adaptive management of functional and resilient ecosystems. This broadening of
focus has, no doubt, reflected shifting demographics and stakeholders (van Heezik
and Seddon 2005), that have pushed ecologists and managers to think more holis-
tically about rangeland ecosystems as more than the sum of their offtake. Contem-
porary managers must not only know theories describing population responses of
harvest management—either by cow or gun—but should have broader knowledge
that includes invasive species ecologies as related to state transitions, policy issues
related to threatened and endangered species, functional vs. biological diversity, and
so much more. This broadening means that contemporary rangeland and wildlife
managers should have training in landscape ecology, community ecology, and range-
land and wildlife policy, in addition to foundational understandings of the biology
and ecology of plants and animals. Now layer onto those scientific concepts the fact
that rangelands are almost always working lands inextricably linked to a people’s
sense of place and identity (Chap. 28), and the knowledge required to understand
rangeland ecosystems, including rangeland-dependent wildlife, becomes broad and
transdisciplinary.
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Table 1.1 Key terms used throughout this book

Term Definition Source

Great Plains Area of North America dominated by native grasslands | Chapter 2
within 12 states (CO, IA, KS, MN, MT, NE, ND, NM,
OK, SD, TX, WY) and 3 Canadian provinces (AB, MB,

SK)
Pastureland Land used primarily for the purpose of producing Charnley et al.
introduced (nonnative) forage for livestock (2014)
Rangeland Land on which the plant cover is composed principally of | Briske (2017)

native grasses, grass-like plants, forbs, or shrubs suitable
for grazing or browsing by native and domestic animals

Resilience The ability of a system (ecological, socio-economical, or | Walker (2010)
social-ecological) or aspects of systems to recover from
disturbances and return to its pre-disturbed condition

Resistance The ability of a system (ecological, socio-economical, or | Walker (2010)
social-ecological) or aspects of systems to remain
unchanged when subjected to changes or disturbances

Social-ecological | A conceptual framework for describing and studying Hruska et al.

system rangelands cohesively as a combination of social and (2017)
ecological components, interactions, and processes

Sustainable A term that describes (1) methods of extraction of Charnley et al.
renewable natural resources (e.g., grass) that do not (2014)

diminish the ecological integrity and biodiversity of
rangeland ecosystems, and (2) a level of extraction that
allows natural resources to recover to similar or higher
levels of productivity

West Area of western North America within 11 western states | Chapter 2
(AZ, CA, CO, ID, MT, NM, NV, OR, UT, WA, WY), and
3 Canadian Provinces (AB, BC, SK) Rangelands here
are often characterized by semi-arid and arid climates

Working Landscapes where people make their living by extracting | Charnley et al.
landscapes renewable natural resources, such as grass and trees (2014)

That wildlife are integral parts, not just benefactors, of rangeland ecosystems has
been understood by native peoples in North America for thousands of years, but
not until the late-twentieth century did scientists begin investigating their interac-
tions. In 1996, the Society for Range Management published a volume summarizing
information about select vertebrates that inhabited western United States rangelands
(Krausman 1996). Although Krausman (1996) still serves as a well-worn reference
for rangeland and wildlife managers, a wealth of new information concerning range-
land wildlife has been produced since its publication. For example, a Web of Science
search for “rangeland wildlife” produced 790 peer-reviewed publications during
1996-2019 (date of search 10/15/19); by comparison, less than 50 publications were
found for the period 1900-1995. As conservation issues have become increasingly
more common during this modern Anthropocene, some of the highest profile cases
have been with rangeland-dependent wildlife. We are now well past a time when
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rangeland and wildlife disciplines can remain siloed within their educational and
professional pursuits. Our goal for Rangeland Wildlife Ecology and Conserva-
tion has been to corral the best available science during the last quarter century
that addresses rangeland wildlife ecology, conservation, and management into a
product that will serve and help integrate professionals of the rangeland and wildlife
disciplines.

1.2 What This Book Is

By necessity, if not by design, Rangeland Wildlife Ecology and Conservation is a
hybrid. Textbooks are traditionally written cover to cover by the same author(s) and
attempt to distill major ideas in a discipline to something learnable in a semester;
whereas edited volumes in a book series are an assemblage of separate and sometimes
disparate articles—often documenting a conference symposium—that synthesize the
state of knowledge on a topic. In our hubris to achieve both, we recruited more than
100 subject matter experts to author 30 chapters on topics we identified as needing an
updated review—the authors list includes university and federal scientists, state and
federal rangeland and wildlife managers, NGO scientists and conservationists, and
ranchers. The result of this 3-year effort is both a synthesis of knowledge on major
rangeland wildlife topics and a contemporary (2022 c.e.) review of the state of the
science that we hope can be used as both a modern textbook in the training of students
in rangeland and wildlife science as well as a reference for working professionals.

1.3 What This Book Is Not

Certainly, the Rangeland Wildlife Ecology and Conservation is not a full and exhaus-
tive summary of everything rangeland managers and wildlife biologists should know.
For example, we acknowledge that soil properties and processes are critical drivers of
rangeland ecosystems with important implications for wildlife habitat management;
fortunately, a recent excellent review is provided elsewhere (Evans et al. 2017). We
have asked our authors to incorporate discussions of management tools (e.g., fire,
grazing, conservation programs and policy) into their chapters where appropriate,
but this book is not a paint-by-numbers recipe for the management of wildlife on
rangelands. That is impossible. Recent work, as demonstrated throughout this book,
has highlighted (1) what is unknown and uncertain, and (2) that wildlife interactions
and responses to rangeland management are context- and scale-dependent. Proper
rangeland management to achieve habitat targets for even a single species in a single
rangeland type will vary across space and time due to differences in soils, topology,
and precipitation. Instead, we asked authors to synthesize information relative to
habitat targets and describe how those may be influenced by managed (e.g., grazing)
and unmanaged (e.g., precipitation) conditions so that the content may be principle
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based and applicable across the distribution of a species. Local expertise is always
needed for proper management.

1.4 Organization

Rangeland Wildlife Ecology and Conservation is divided into three parts. In Part I
(Chaps. 2-8), rangeland scientists introduce the reader to major concepts in rangeland
ecology and management in western North America. Part I is not meant to be an
exhaustive review of the ecology and management of rangeland ecosystems; there
are excellent texts that do that (e.g., Briske 2017), but we felt that inclusion of this
introductory material would be beneficial for wildlife professionals who may not
have had previous training in rangeland ecology. Part II (Chaps. 9-26) includes
accounts in which subject matter experts present updated reviews and syntheses of
representative and well-studied species or guilds thereof. To aid in the use of this book
as a text and reference, the chapters in Part II share a common structure and include
(1) introductory sections on species life-histories, population dynamics, and habitat
requirements, (2) current methods for effective population monitoring, (3) syntheses
describing interactions with rangeland management, including livestock grazing and
fire, and (4) a summary of current threats to ecosystems. Because rangelands are
almost always working landscapes (Table 1.1), we conclude the book in Part III
with chapters demonstrating the importance of social-ecological understanding of
rangelands, that land, livestock, and wildlife management are intertwined, and how
that knowledge can be leveraged into more effective and holistic conservation of
rangeland wildlife.
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