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ABSTRACT. Urgency and deliberateness are often at odds when executing conservation projects, especially as the scale and complexity
of objectives increases. The pace of environmental degradation supports immediate and measurable action. However, best practices
for adaptive governance and building resilient social-ecological systems call for more deliberate efforts and participatory processes,
which can be slow. We explore conflicts between urgency and deliberateness and the potential for their reconciliation through a case
study of the challenges of conserving native rangelands in North America’s Northern Great Plains, an ecoregion targeted for global
conservation initiatives. This region is undergoing a significant social-ecological transition, which underscores a need to rethink
conservation strategies in light of the social-ecological system dynamics and potential future trajectories. Based on a structured narrative
literature review process and iterative engagement with key regional stakeholders, we identify three interrelated factors critical to the
system’s future outcomes that illustrate system complexity as well as trade-offs between urgent and deliberate action and unilateral and
multilateral approaches to conservation: (1) influences of land management on biodiversity, (2) economic restructuring and shifting
land use priorities, and (3) changing climate and disturbance regimes. We identify key gaps in the literature for each factor and across
the factors—an effort that informs our call for research and practice agendas that address uncertainty and complexity at regional scales
through more inclusive and future-oriented approaches.
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INTRODUCTION
Urgency and deliberateness are often at odds in the
implementation of conservation projects. Conservation
practitioners face continual streams of statistics about the pace
of environmental degradation that seem to mandate measurable
action, often through immediate, unilateral habitat preservation,
restoration, and remediation (Conference of Parties on
Biodiversity 2016, Wilson 2016). At the same time, an established
body of literature on complex social-ecological system (SES)
dynamics finds that managing for resilience in the face of
intractable, complex (i.e., “wicked”) problems demands deliberate
efforts to build local social and political support for conservation
strategies (Folke et al. 2005, Berkes and Ross 2013, Arnold et al.
2017, Wyborn et al. 2019). Deliberate approaches may be
necessary for situations where curbing biodiversity and ecosystem
losses requires networks that can span public and private entities
and broad spatial scales (Aycrigg et al. 2016). However, deliberate
action is also resource- and time-intensive and can be challenged
by issues inherent to SESs such as mismatched scales of
governance and conflicting management trade-offs (Cumming et
al. 2006, Cavender-Bares et al. 2015, DeFries and Nagendra 2017,
Hruska et al. 2017). Equally important are issues of governance
and legitimacy: Who has decision-making authority over what
and where, and how do decision-makers generate broad support
for conservation actions (Ingalls and Stedman 2016, Epstein et
al. 2018)? While any action regarding conservation policy
inherently involves intentionality, urgency-driven conservation
actions can easily undermine the slower management strategies
on which the ultimate success of complex conservation projects
1

often rests. This tension reveals a need to reconcile urgent and
deliberate conservation approaches (Sayer et al. 2013, Carter et
al. 2017).
We conceptualize urgency and deliberateness following David
Orr’s (1996) articulation of fast versus slow knowledge. For Orr,
fast knowledge focuses on solving problems linearly through
technical fixes, power, and competition, while slow knowledge
embraces complexity, resilience, and codependent and
interconnected processes. In this synthesis, we define urgency as
a philosophy about conservation strategy focused on immediate,
often unilateral action and short-term gains that translate easily
into “countable” metrics. Conversely, deliberateness describes
slow processes and long-term outcomes achieved through
multilateral problem-solving.
The problem of conserving one of the world’s last remaining
intact temperate grasslands heightens the importance of
reconciling tensions between urgency and deliberateness. The
conservation community largely overlooked temperate grasslands
for the better part of the 20th century (Henwood 2010). However,
in recent times, widespread habitat degradation and loss, coupled
with increasing pressures from cultivation and impacts of climate
change, have prompted fears over the future of native grassland
systems, and calls for “urgent action…to protect and maintain
the [social and ecological] services they provide…”(Conference
of Parties on Biodiversity 2016). Grasslands represent the world’s
most heavily developed and altered biome and are also the most
underrepresented ecosystem in protected areas worldwide
(Henwood 2008). The conservation of grasslands necessitates a
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reckoning with the social and economic systems that are
dependent on them—and a corresponding social-ecological
approach.
We highlight these issues through a case study of a subregion of
North America’s Northern Great Plains ecoregion that has
become a focal point for conflicting conservation agendas.
Specifically, we present a description of system dynamics in an
SES comprising more than 6 million hectares in central Montana,
USA, where expanses of intact native grass and sagebrush-steppe
ecosystems have attracted global conservation attention. A
challenge for enhancing conservation in the region is the
landscape’s complicated ownership profile, which includes
multiple public land agencies and substantial private ownership.
This pattern limits the ability to realize conservation goals at scale
without coordinated approaches. Our approach is to study system
dynamics through a narrative review of peer-reviewed literature
and to evaluate the state of knowledge against the existing social
and political landscape of conservation action. The study region
centers on a core area of 525,000 hectares of federally protected
lands adjoining national wildlife refuge and national monument
lands. It is surrounded by a mosaic of publicly and privately owned
rangelands. Because our geography of interest includes more than
just grassland ecosystems, we use an encompassing term,
“rangelands,” to describe the region’s biogeography (Dixon et al.
2014, Sayre 2017). The refuge and the region’s cultural history
inform its colloquial name and the shorthand we use here—the
CMR region—to refer to the area in and around the Charles M.
Russell National Wildlife Refuge (Fig. 1). A recent announcement
by the National Geographic Society (2020) that designated the
CMR region as one of its focal geographies in its global “Last
Wild Places” campaign demonstrates the area’s international
conservation significance. Though several private, NGO, state,
and federal conservation initiatives seek to conserve native
rangelands and improve their ecological condition, a global effort
to halt grassland degradation has motivated a set of regional
conservation strategies that advocate for unilateral approaches
and urgent action.
In the following sections, we describe how global and regional
interest in grassland conservation has shaped the dominant
conservation strategies currently playing out in the CMR region.
Next, we report findings from a narrative review of system
dynamics, an exercise that demonstrates uncertainty in several
SES trajectories in the CMR region. These uncertainties prompt
a discussion of whether and how urgent and deliberate
conservation approaches can realize conservation goals for the
region. Ultimately, we argue that a research and practice agenda
united around trust-building, and the empowerment of regional
stakeholders is key to supporting the CMR region’s uncertain
social-ecological future and developing conservation objectives
that can succeed and endure.
PRIORITY LANDSCAPES AND STRATEGIES FOR
RANGELAND CONSERVATION
Locating the Northern Great Plains in the international
grasslands conservation imperative
“A sense of urgency” has accompanied the global grassland
conservation movement since its inception (Henwood 2008:1).
An early moment of recognition for grasslands’ imperiled state

emerged in 1996 when the World Commission on Protected Areas
created the Grasslands Protected Area Task Force. Announcing
grassland conservation as an “urgent task,” the Task Force sought
to “catalyze action” and “adopted increasing the level of
protection for temperate grasslands as its immediate priority”
(Henwood 2010:8). In 1998, the World Wildlife Fund (WWF)
brought additional attention to the plight of native rangelands as
part of its Global 200 campaign and warned that “the widespread
destruction of the Earth’s biodiversity occurring today must be
matched by a response at least an order of magnitude greater than
currently exists” (Olson and Dinerstein 2002:218). In 2008, the
signing of The Hohhot Declaration, a global declaration
advocating for the promotion of grassland protected areas,
accompanied the creation of the Temperate Grasslands
Conservation Initiative and the designation of priority
conservation landscapes. Four landscapes noted for their
conservation potential and the opportunity to restore intact
grasslands at large scales emerged from the analysis: the Daurian
steppe; the Patagonian steppe, the Kazakh steppe; and the
Northern Great Plains.
Fig. 1. Study area (sources: Montana State Library
Clearinghouse, U.S. Geological Survey, U.S. Census Bureau,
Environmental Protecion Agency). Our designation of the
CMR region uses the socio-political boundary of counties
surrounding the Charles M. Russell (CMR) National Wildlife
Refuge (NWR): Fergus, Valley, Blaine, Petroleum, Garfield,
and Phillips Counties. Public lands managed as part of the
Charles M. Russell Complex include UL Bend NWR, which is
separately designated but managed under the auspices of the
CMR NWR (USFWS 2012).

Encompassing an area about one and half times the size of
California, or nearly 650,000 square kilometers, the Northern
Great Plains includes portions of five U.S. states and two
Canadian provinces. Though the Northern Great Plains have
attracted scholarly attention throughout the 20th century
(Kraenzel 1966), it was a landmark paper in 1987 by
demographers Deborah and Frank Popper that thrust the region
into the conservation planning spotlight (Popper and Popper
1987). In it, the Poppers proposed “the Buffalo Commons,” a

Erratum: There was a labeling error in Figure 1 of the original publication. A corrected figure was uploaded on 12 April 2021.
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large-scale restoration and conservation development agenda.
While initial efforts to establish a Buffalo Commons faltered,
regional conservation advocates believed that a version of the
Poppers’ proposal was feasible in select portions of the Northern
Great Plains, most notably, the CMR region (Mason 2011).
The CMR region straddles the Northwestern Great Plains and
the Northwestern Glaciated Plains ecoregions and contains
interspersed “mountain islands” of the Middle Rockies ecoregion
(Omernik 1987, McMahon et al. 2001). The CMR region’s
variable continental climate and geomorphology support
shortgrass prairie on the glaciated plains in the northern portions
of the region (i.e., north of the Missouri River) and a mix of
woodlands, shrublands, and grasslands south of the Missouri
River (Rosenberg 1987, Epstein et al. 1996). The resulting suite
of habitats supports numerous obligate and migratory species and
has earned the region (including the Great Plains more generally)
its moniker as the American Serengeti (Flores 2016). The CMR
region contains the ancestral territory of multiple indigenous and
First Nations groups and includes the current territory of the Fort
Peck and Fort Belknap Indian Reservations. Livestock
production has been the predominant land use and economic
driver in the CMR region since the late 19th century. Despite
episodic expansions of crop production and oil and gas
development within the study area, intact rangeland vegetation
persists across a substantial portion of the area, in part because
the region’s aridity and marginal soil quality best support rangebased land uses like livestock production (Alwin 1981, Wishart
2006, Preston and Kim 2016). Six counties surround the Charles
M. Russell National Wildlife Refuge (CMR NWR), the region’s
major public land complex, and are invested in the refuge’s natural
resource management policies (CMRCWG 2020). We use this
socioeconomic designation to bound the CMR region as an SES
(Fig. 1).

urgency” against “biodiversity significance”—a reminder that
urgency has consistently informed conservation planning in the
region. This area’s biodiversity significance stems primarily from
the presence of native grassland assemblages, whereas land uses
like crop cultivation and energy development have altered much
of the rest of the Northern Great Plains (Lark et al. 2015,
Hendrickson et al. 2019).
A second ecoregional assessment soon followed TNC’s 1999
study. This latter effort codified the rationale for a conservation
strategy that embraced the CMR region as a unit. Published in
2004 with the title Ocean of Grass: A Conservation Assessment for
the Northern Great Plains (hereafter Ocean of Grass), the report
sought to integrate a new emphasis (in conservation science) on
large-scale processes with the endemic biodiversity priorities of
TNC’s earlier approach (Forrest et al. 2004:95). In addition to
evaluating the potential for in-migration of predators and the
restoration of migratory bison herds in the Northern Great Plains,
Ocean of Grass was also the first regional assessment to map
social attributes of the landscape—population density and rate
of population decline—and consider them as factors for site
prioritization. A further distinguishing feature of the plan was its
genesis within a network of conservation organizations linked
across local, regional, and international scales, called the
Northern Plains Conservation Network, with the WWF at the
helm. Through a synthetic analysis of hundreds of layers of
landscape attributes, Ocean of Grass produced “Ten Potential
Core Areas for Conservation” throughout the Northern Great
Plains. The Core Areas were selected through indices of
“Biodiversity Importance” and “Restorability:” one was the area
designated by TNC as Montana Glaciated Plains; another was a
large rangeland area directly to the south, which the report called
“The Big Open.”

Ecoregional planning and the emergence of the Charles M.
Russell National Wildlife Refuge region’s global importance
The emergence of the CMR region as a late 20th century priority
conservation target within the Northern Great Plains is
intertwined with the evolution of ecoregional planning in
conservation practice. United States federal land management
agencies initiated ecoregional planning in the 1970s as a means
of achieving “quality land management” through a classification
of “lands according to their capabilities and availability to
produce goods and services in a balanced national program”
(Bailey 1980:77). This approach reflected a growing interest in
using what would now be recognized as land system science to
identify and prioritize conservation needs (Turner et al. 2007).

The 1999 and 2004 ecoregional assessments amplified the global
conservation significance of the CMR region within the broader
framework of grasslands conservation. In each report, the region’s
chief significance lay in the amount of native habitat it offered to
threatened and endangered species relative to other more highly
disturbed areas of the Northern Great Plains. Ocean of Grass
also emphasized the potential for the region to host substantial
restoration of habitat and species, particularly the American
bison. In this way, Ocean of Grass carried elements of the Buffalo
Commons proposal of the 1980s into a 21st century conservation
agenda for the region. These factors motivated strong consensus
among environmental scientists and landscape planners that the
broader CMR region represented a global biodiversity hot spot
in urgent need of conservation action.

In subsequent decades, conservation organizations and scientists
expanded approaches that linked strategic assessments and
prioritization processes with digital spatial analysis tools. When
The Nature Conservancy (TNC) applied ecoregional planning to
a suite of 116 sites across what it called the Northern Great Plains
Steppe Ecoregion, the resulting analysis assigned highest priority
status to the “Montana Glaciated Plains,” an area overlapping
the northern half of the CMR region. This status made the site
one among nine of the 116 to receive the report’s highest priority
ranking (Northern Great Plains Steppe Ecoregional Conservation
Team 1999). The 1999 TNC assessment derived conservation
importance through a matrix that plotted ratings of “threat

Modern manifestations of urgency and deliberateness in the
Charles M. Russell National Wildlife Refuge region
Today, many public and private conservation efforts in the CMR
region continue to reflect the prioritization of grassland
conservation. For example, management of the CMR complex
strives to meet wildlife management objectives through limited
public livestock grazing and prescribed burning strategies that the
National Wildlife Refuge managers believe will improve
rangeland quality and wildlife habit (U.S. Fish and Wildlife
Service 2012). More broadly, Bureau of Land Management lands
around the refuge comprise a mix of land use priorities ranging
from Sage Grouse and grassland bird habitat preservation to
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multiple use. Concurrently, state government, NGO, and private
actors work to incentivize stewardship and conservation practices
on private land through grant rewards and funding, technical
training, and cost-share programs.
Perhaps the strongest reflection of the urgency ethos in the CMR
region is a private conservation project called the American
Prairie Reserve (APR). It aims to be “the largest nature reserve
in the continental United States” and has been cited by National
Geographic as “one of the most ambitious conservation projects
in American history” (Treinish 2013). The APR targets and
purchases private properties with high conservation potential and
access to public land grazing allotments (Nordhaus 2020). Once
acquired, APR manages their holdings as a public reserve with
the primary goal of enhancing wildlife habitat by reducing cattle
grazing and/or switching to bison grazing.
As a key node in the lineage linking the Ocean of Grass report
and the growing sense of urgency in grassland conservation, the
APR formed in 2001 in response to recommendations from the
WWF that “an independent entity, capable of focusing all of its
time and resources on the preservation of Montana’s Northern
Great Plains, would be the best vehicle through which to initiate
a large-scale conservation effort” (American Prairie Reserve
2016b). In this way, the urgency conveyed in Ocean of Grass
motivated both the advent of the APR and its market-based
strategy of grassland property acquisition. Supported by
extensive fundraising efforts, including from wealthy individuals
from the United States and Europe, the APR has expanded
quickly, acquiring ~162,000 hectares since 2004 (Bullinger 2017,
Davenport 2018). The APR believes that its market-based
approach offers distinct advantages over the existing set of
conservation strategies: “we (the APR) can make and carry out
decisions on our private lands that improve habitat and encourage
public access much quicker [sic] than a public agency can. We are
also free to focus our land management decisions exclusively on
benefiting wildlife and the public’s enjoyment of it” (American
Prairie Reserve 2016a).
SOCIAL-ECOLOGICAL SYSTEM DYNAMICS IN THE
CHARLES M. RUSSELL NATIONAL WILDLIFE REFUGE
REGION: KEY DRIVERS, INTERACTIONS, AND
FEEDBACKS
The perception of managerial nimbleness, especially compared
with government-led conservation projects, has made private
protected areas a preferred tool for addressing the issue of rapid
biodiversity loss, including the urgent needs of grassland
conservation (Brockington et al. 2012, Jenkins et al. 2015,
Drescher and Brenner 2018). Yet, limitations exist. For example,
when local communities perceive efforts to protect lands through
large private protected areas (primarily by “outsiders” or out-ofstate individuals) as a type of fortress-style or top-down
conservation model, social conflict and local pushback often
ensues and may even threaten the long-term viability of the
project’s conservation agenda (Holmes 2014). Furthermore, the
rapid onset of global change challenges the traditional
boundaries of protected area approaches (Hannah et al. 2007).
Here, the fundamental tension between urgency and
deliberateness emerges. While urgency-motivated projects can
work quickly to accomplish conservation results, they may suffer
from a lack of broader social and ecological context and miss

opportunities to become resilient to future shocks and systemwide changes (Cumming et al. 2015).
To view critical conservation areas more holistically, conservation
scientists and managers are increasingly embracing SES
perspectives (Cumming and Allen 2017). As part of this approach,
actors use adaptive governance, a framework for managing
complex system dynamics and resilience thinking, which
“assumes and manages for change, rather than against [it]”
(Gunderson and Light 2006:325). Adaptive governance
approaches to managing critical conservation landscapes like the
CMR region advocate for participation and involvement from a
range of actors and stakeholders through social learning and
public participation and conservation actions across multiple
private and public partners (Folke 2009, Huitema et al. 2009,
Chaffin et al. 2014, 2016). Adaptive governance thus exemplifies
more deliberate approaches to conservation policy and planning
and the preferred framework for addressing complexity, multiple
stable states, thresholds, and transitions in SESs. These processes
demand intentional trust- and coalition-building and long-term
engagement and investment in collaborative decision-making.
This makes them inherently slow, resource-intensive, and difficult
to incorporate into conservation projects that prioritize speed and
conventional ideas about economic efficiency (Stringer et al. 2006,
Nie and Metcalf 2016, Schoonover et al. 2019).
To further unpack the tension between urgency and deliberateness
in the CMR region context, we adopt a resilience assessment
approach to better understand our study site’s current and
potential future social-ecological dynamics (Walker et al. 2006).
In resilience assessments and related methods, a first step to
understanding system trajectories is to characterize a system’s
state and relevant drivers (O’Connell et al. 2015). This initial effort
clarifies potential issues and trade-offs and identifies
opportunities for adaptive management (Allen et al. 2017) or
transformation of the system to more desirable states (Chaffin et
al. 2016, Walker and Leyshon 2017). We use a narrative review
process to identify relevant findings such as key drivers for each
issue, interrelationships between drivers, trade-offs between
management approaches, social-ecological traps, and potential
scale mismatches.
Approach: social-ecological system assessment and narrative
review
Our approach to understand the socioeconomic, ecological, and
biophysical contexts of land management strategies in the study
region and to identify stakeholder perceptions about conservation
imperatives, threats, and challenges took place over two years
through multiple avenues. First, to identify key drivers in the CMR
region SES, we collected local and expert stakeholder input
through field trips, workshops, and a research seminar series. We
used the discussions, notes, peer-reviewed literature referenced,
and our prior research in the region to develop a conceptual SES
model to identify values and drivers at regional and national scales
(Collins et al. 2011, O’Connell et al. 2015). From this model, we
identified three prominent issues—changing land use patterns,
changing climate and disturbance regimes, and the influence of
land management practices on biodiversity—where additional
information was needed to characterize uncertainty, address
research gaps, and represent areas of potential trade-offs. To
outline and address these issues, we conducted a narrative
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literature review. Narrative literature reviews are “exploratory
reviews that seek to synthesize insights from a variety of
perspectives and disciplines, or areas where insufficient data exists
to conduct a systematic review or meta-analysis” (Sovacool et al.
2018:23). Both circumstances describe the context of this review.
Rather than comprehensive, we aim to be illustrative by focusing
on interrelationships and commonalities between the three issues.
Social-ecological system dynamics relevant to conservation in the
Charles M. Russell National Wildlife Refuge region
Because conservation actors value the CMR region for its
extensive native habitat and potential to support native
biodiversity, we explore the key feedbacks in the SES that
influence these attributes. Accordingly, the following synthesis
focuses on three system dynamics: (1) the relationship between
land management strategies and biodiversity in rangelands, (2)
the influence of markets and policy on ownership and land use
patterns and conservation practice in the region, and (3) the
relationship between climate, disturbance, and native vegetation
dynamics. For each issue independently, and then in combination,
we discuss how the identified time frames, geographic scales, and
uncertainties underscore the tensions between urgent and
deliberate approaches and unilateral and multilateral actions for
conservation in the region.
Rangeland management and land use feedbacks to wildlife
diversity
We focus our review of biodiversity and land use and management
on grassland birds and prairie grouse. Birds provide critical
ecosystem services (Şekerciŏglu et al. 2004, Whelan et al. 2008)
and are considered reliable surrogates for biodiversity because
they are sensitive to changing habitats (see Dettenmaier et al.
2017, Golding and Drietz 2017). A steep drop in bird diversity,
noted in select sites across the study area, signals a decline in
regional biodiversity, likely from the conversion of native
grassland due to land conversion (e.g., “plow up” and
urbanization) (Sieg et al. 1999, Sauer and Link 2011, Lipsey and
Naugle 2017, Duchardt et al. 2018, Correll et al. 2019,
Hendrickson et al. 2019, Rosenzweig and Schipanski 2019). For
these reasons, conservation advocates consider the preservation
of native prairie and the prevention of widespread conversion as
critical to maintaining biodiversity across the CMR region (Smith
et al. 2016, Hendrickson et al. 2019). Research also supports,
where possible, reclaiming areas converted from croplands back
into grassland and shrubland habitats to benefit certain bird
species (Haroldson et al. 2006). However, uncertainties about the
efficacy and long time frames necessary to restore plant
communities in semiarid environments underscore the
importance (urgency) of avoiding land conversion in the first
place (Hendrickson et al. 2019).
Given that remaining grassland bird habitat often occurs in
working landscapes, a feedback of interest to ecologists involves
the response of grassland birds and prairie grouse populations to
different rangeland management systems—an area where there is
considerable scientific uncertainty. Recently, applied research has
suggested that the conventional approach of reducing spatial and
temporal variability in rangeland conditions through managing
the distribution and intensity of grazing may benefit some species
while selecting against others (Toombs et al. 2010), which has led
to proposals to “manage for heterogeneity” as an alternative. This

approach advocates for strategic combinations of human
interventions through herbivory and fire at broad scales to
promote the diverse habitat types necessary to maximize
biodiversity outcomes in rangeland systems (Fuhlendorf and
Engle 2004, Fuhlendorf et al. 2017). However, more research is
needed to evaluate the applicability of specific management
approaches across the variable entirety of the Great Plains
(Augustine and Derner 2015). In regions adjacent to our SES,
increasing landscape heterogeneity improved outcomes for some
grassland birds, although positive responses were species-specific,
and differences in the overall community were minimal (Golding
and Dreitz 2017). While grassland bird species in the region
exhibit variability in habitat use (Pulliam et al. 2020),
heterogeneity-based management practices have little to no effect
on variables of species viability for grassland birds and prairie
grouse in the CMR region (Smith et al. 2016, 2018, Milligan et
al. 2020).
Research conducted in the region suggests that variation within
larger landscape-scale factors, such as precipitation and soil
productivity, has more influence on grassland and shrubland bird
species occurrence than differences in particular land
management approaches (Doherty et al. 2010, Lipsey and Naugle
2017, Vold et al. 2019, Smith et al. 2020). These findings
underscore a central challenge in managing biodiversity across
large landscapes where variability is a defining characteristic of
the ecosystem (Sayre 2017), as the outcomes of any single
management prescription will vary accordingly. Thus, conserving
biodiversity in rangelands requires careful consideration of
management practices and habitat availability at multiple spatial
scales, coordination across land ownership boundaries, a variety
of land management techniques, and a commitment to ongoing,
iterative learning by multiple stakeholders (Allen et al. 2017,
Sliwinski et al. 2018). While individual entities may desire urgent
management intervention, the ecological studies we reviewed
emphasize the importance of coordinating management at a
broader scale through deliberate approaches that can incorporate
the landscape heterogeneity needed to meet biodiversity
objectives (Wilmer et al. 2018).
Markets, policy, and persistence or disruption of a range and
farm land use regime
Currently, diverse and interacting market and policy forces are
driving new and sometimes conflicting land use outcomes,
resulting in uncertainty about the future of the range and farm
land use regimes in the CMR region. For example, some policies
encourage cropland expansion and intensification of crop
agriculture and livestock production. Lark et al. (2015) show that
federal energy and Farm Bill policies incentivize the conversion
of native grasslands in the Northern Great Plains through the
expansion of bioenergy crops and wheat production. Land
conversion has been a strong contributor to an urgency imperative
in conservation practice. At the scale of the CMR region, however,
the evidence is not straightforward. The region features counties
that simultaneously show high rates of recent conversion in the
Northern Great Plains, as well as reports of grassland expansion
and low risk of future conversion in probabilistic modeling (Auch
et al. 2011, World Wildlife Fund 2018, Olimb and Robinson 2019).
The intensification and expansion of agriculture associated with
some policies contrast with “deintensification” encouraged by
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state and federal public policies and private entities. The
Conservation Reserve Program, federal conservation compliance
programs, and national and state conservation initiatives
encourage conservation practices by offering financial and
technical assistance. These programs work to withdraw marginal
land from production and increase wildlife habitat on private
property (Steiner 1990, Lawrence et al. 2018, Montana Sage
Grouse Habitat Conservation Program 2020). Livestock
assistance programs also have encouraged a type of
intensification through the construction of water infrastructure
as a range- and resource-conservation measure (Stubbs 2010,
2016). However, it is still unknown whether the expansion of water
infrastructure supports or constrains the abilities of range-based
economies to adapt to changing water resource conditions at the
operational or watershed scale (Ward and Pulido-Velazquez 2008,
Batchelor et al. 2014). Additionally, relevant for our study region
will be financial incentives for managing rangelands as global
carbon sinks. Though “carbon farming” is currently more
theoretical than operational (Dolan et al. 2020), future policy
prescriptions for sequestering soil carbon could incentivize
practices related to restoring cultivated ground and the
provisioning of ecosystem services associated with building
carbon stocks (Lal et al. 2013, Lal 2014, Western Sustainability
Exchange 2019). Because these policies are characterized by an
emphasis on multistakeholder coordination and novelty, their
outcomes for biodiversity are not well documented, which
emphasizes the need for monitoring and evaluation (Allen et al.
2017).
Lastly, policy and market forces have feedbacks with conservation
practice in the region in ways that emphasize the importance of
multilateral coordination. For example, despite its preference for
market-based solutions, APR’s conservation approach is highly
sensitive to nonmarket forces. Changes to the policy and political
environments affect the NGO’s actions and the actions of
neighboring landowners, including federal and state land
management agencies, a characteristic well demonstrated in an
ongoing conflict about the Reserve’s bison management strategies
(American Prairie Reserve and Bureau of Land Management
2019, Associated Press 2019). In addition to conflicting land use
policies and politics, a new set of multifunctional values and
market opportunities drives the increased prevalence of nonlocal
ownership. The transfer of historical cattle ranches into hunting
camps and recreation properties makes future conservation
opportunities highly uncertain (Norman C. Wheeler & Associates
2019, Turkewitz 2019). At the same time, and in other rangeland
contexts, multifunctional transitions have accompanied increases
in residential and infrastructure development, both of which are
recognized challenges for conservation action (Reeves et al. 2018).
Taken as a whole, the policy and market landscape affecting
conservation practice in the CMR region reveals inconsistencies
as well as a generalizable uncertainty about their interactive effects
—how one set of approaches and policies triggers and results in
linked changes to land use decisions. This observation, and
perceptions of certainty, emphasize the interdependence of
conservation strategies, and raise questions about choosing
urgency at the cost of coordination and deliberation.
Influence of climate and disturbance on rangeland vegetation
structure and productivity
Warming temperatures, greater precipitation, increased CO2
levels, and altered disturbance regimes have led to increases in

vegetation productivity and woody plant abundance across the
Northern Great Plains. Recent documentation of these changes
includes sustained productivity increases across ~20% of the
Northern Great Plains (Brookshire et al. 2020), “moderate or
substantial” woody plant expansion across much of the region
(Symstad and Leis 2017), and increased precipitation during
spring and summer (Bromley et al. 2020). The expansion of woody
vegetation, and its associated increases in vegetation productivity,
has some potential benefits in the short term, such as carbon
storage. However, woody plant expansion has noted negative
consequences for grassland biodiversity (Ratajczak et al. 2012),
and can lead to increased strains on soil nutrient pools, with
downstream effects for long-term nutrient availability
(Brookshire et al. 2020). Projected precipitation and temperature
increases (Whitlock et al. 2017), coupled with ongoing and legacy
effects of altered disturbance regimes (e.g., drought, fire, and
herbivory), are likely to support continued widespread vegetation
shifts. A high degree of uncertainty surrounding future change
signals the urgent problem of maintaining contemporary
rangeland vegetation. This complicated and moving baseline
indicates a role for more deliberate action.
Contemporary rangeland vegetation in the Northern Great Plains
is maintained largely via interactions between two key
disturbances, namely fire and herbivory (Umbanhowar 1996,
Brown and Sieg 1999, Fuhlendorf et al. 2009, Williams et al. 2009,
Grimm et al. 2011). Fire in rangelands alters the abundance, form,
and distribution of nutrients among plants and soils, thus creating
patches of nutritious forage with high crude protein
concentrations (Wan et al. 2001, Briggs et al. 2002, Zedler 2007,
Powell et al. 2018). Herbivory can influence vegetation
productivity by promoting frequent plant turnover, facilitating
nutrient cycling, and modifying fuel characteristics and fire
behavior (Hempson et al. 2017). For instance, low- to moderateintensity grazing can limit and fragment fine fuel loads, resulting
in more frequent but less intense fires, and favoring the dominance
and persistence of grassland vegetation. Conversely, highintensity grazing may encourage the expansion of woody plants
by removing herbaceous competitors and suppressing burning,
which can lead to infrequent but severe wildfire (Madany and
West 1983, Bachelet et al. 2000, Sinclair et al. 2007). Both fire and
grazing interact to maintain grassland vegetation and regulate the
expansion of woody plants (Fig. 2) (Briggs et al. 2002, Zedler
2007, Fuhlendorf et al. 2009). Individual land managers can
impact the herbaceous–woody balance through intentional
management actions. However, the potential for landscape-level
change due to climatic and disturbance drivers demonstrates a
need for deliberate and broad coordination to stave off
undesirable cross-boundary transformations.
Likewise, adapting to the broad-scale yet highly variable (and
uncertain) impacts of changing climate will require deliberate and
flexible approaches. In general, low mean annual precipitation
(Fig. 2) (Scholtz et al. 2018, Breshears et al. 2005, Collins et al.
2011, Twidwell et al. 2014, Archer et al. 2017) and periodic
drought (Stockton and Meko 1983, Laird et al. 1996, Clark et al.
2002) are key drivers of grassland persistence. These
characteristics provide the requisite competitive advantages that
allow grasses adapted to semiarid environments to dominate over
less tolerant woody vegetation. Yet, climate models project that
future precipitation will increase (Whitlock et al. 2017, Gerken et
al. 2018). Such changes may accelerate current woody plant
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expansion but also hinge on the variability, timing, and duration
of future precipitation events. Additionally, higher concentrations
of atmospheric CO2 may add additional complexity to future
change adaptation by providing advantages to young trees but
simultaneously increasing grass and forb productivity (Bond and
Midgley 2000, Reeves et al. 2014). Ecosystem-scale response to
persistent and slow change is challenging to predict because
unexpected threshold responses might exist for vegetation
structure, fire regimes, and biogeochemical dynamics (Ives and
Carpenter 2007). In sum, this literature suggests that planning for
conservation action in the CMR region requires an acute
understanding of these changes, particularly their variability, to
frame how ecosystem baseline conditions will evolve and change
in the years ahead.
Fig. 2. Conceptual overview of select drivers (inside arrow)
impacting vegetation shifts between rangeland, woodland, and
forest. Spatial and temporal changes in mean annual
precipitation theoretically dictate the maximum abundance of
woody vegetation, yet other factors interact to influence where
the vegetation regime can shift. The solid line displays a
threshold between rangeland and woodland at a higher point in
the precipitation gradient due to interactions between moderate
grazing, fire, variable precipitation, and lower CO2. Conversely,
transition to woodland or forest may occur more rapidly and at
lower mean annual precipitation given higher atmospheric CO2,
less variable precipitation, fire suppression, and/or overgrazing
(dashed lines).

CONTEXTUALIZING INTERCONNECTIONS AND OPEN
QUESTIONS FROM THE CHARLES M. RUSSELL
NATIONAL WILDLIFE REFUGE SOCIAL-ECOLOGICAL
SYSTEM
Navigating the certain uncertainties
Our review highlights meaningful, convergent interactions among
rangeland conservation initiatives, economies and social systems,
and ecosystem dynamics, as well as the many uncertainties related
to future climatic conditions and market forces. We discuss the
relevant outcomes for conservation projects and biodiversity
management as means to consider urgent versus deliberate
conservation approaches and meaningful issues to be addressed
through adaptive governance approaches.

While research on crop conversion trade-offs indicates that
incentives from national policy promote conversion for some
landowners, it is not clear whether those same factors drive
conversion for the CMR region. Beyond the threats of conversion,
projected climate dynamics will likely shift the structure and
function of grassland vegetation in our study region, and if
coupled with continued fire suppression and unsustainable
grazing, will alter the composition, continuity, and availability of
fuels in the CMR region. Likewise, the projected variability in
yearly weather patterns will interact with market forces to change
the calculus for landowners choosing between sustainable
economic approaches and the profitability of converting marginal
land (Costanza et al. 1998, Stoy et al. 2018, Sanderson et al. 2020).
Together, these interactions underscore a need for further socialecological research to disentangle how climate, fire, and grazing
interact so that managers can anticipate and prepare for future
change (Taylor et al. 2014).
Our review underscores the inherent complexity associated with
managing rangeland SESs to enhance biodiversity outcomes
(Hruska et al. 2017). The literature emphasizes that because
management approaches for biodiversity are often dependent on
vegetation productivity and yearly weather, no single strategy is
sufficient to achieve landscape-scale biodiversity goals (Lipsey
and Naugle 2017). Instead, our review suggests that enhancing
biodiversity in the CMR region SES requires collaborative
research–management approaches to provide the information
needed for adaptive governance. Rather than single entities
approaching conservation independently on individual parcels,
we recommend a networked design in which researchers and land
managers develop shared databases and aggregate site- or
property-level data to better support multiscalar and interscalar
biodiversity research (Wilmer et al. 2018).
Our review also notes an important socio-political reaction to
approaches perceived as urgent and singular, such as APR’s bison
restoration program (Bullinger 2017, American Prairie Reserve
and Bureau of Land Management 2019), where feedbacks to land
use policy raise questions about the long-term viability and social
license of certain types of conservation strategies (Kendal and
Ford 2018). Urgency-driven conservation initiatives can generate
significant financial capital and organizational capacity to initiate
focused and bold action within a single entity. However, they may
engender secondary effects with downstream consequences for
land ownership, land use, and biodiversity, and ultimately
undercut conservation goals for the broader landscape. In
managing for an unknown future, practices will need to recognize
multiple human factors. For example, human communities have
been involved intimately in the production of the “historical”
Northern Great Plains and have influenced vegetation dynamics
and landscape heterogeneity, especially through the use of fire,
for thousands of years (Marlon et al. 2013, Taylor et al. 2014,
Roos et al. 2018). Mounting evidence from other imperiled biomes
and conservation hot spots emphasizes the current role that
communities play in stewarding natural resources and managing
biodiversity, and effectively highlights that “healthy ecosystems
and community well-being are interdependent” (Gray et al.
2001:21, Tauli-Corpuz et al. 2020). Other research describes how
engaging in ecological restoration can increase emotional wellbeing for individuals and communities (Jordan 2003, Haggerty et
al. 2018). The links between rural communities and biodiversity
point to important questions related to legitimacy and governance
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(e.g., who or what has “authority” to enact conservation policies
[Ingalls and Stedman 2016]), as well as unrealized opportunities
for the role of local communities in conservation in the region.
Future research attention to the nexus of social, ecological, and
political dynamics is critical to advancing equity alongside
conservation goals. In the case of the CMR, this focus suggests
an unanswered but important question for regional conservation
practice: How can local communities be partners in large-scale
conservation initiatives and share in the prosperity that can come
with the restoration activities associated with global conservation
status (Belsky 2011)?
Reconciling urgency and deliberateness: toward a resilience
rangeland conservation praxis
Our SES assessment of the CMR region illustrates how
interactions and feedbacks between and within key system
dynamics alter the social-ecological template of our study area
and the Northern Great Plains more generally. Most importantly,
a key finding from our literature review is that the complexity and
interconnections among these multiple drivers of socialecological change make future trajectories of the native rangeland
system and the conservation projects working to restore and
conserve them highly uncertain (Stoy et al. 2018). Meeting
biodiversity and sustainability goals in the context of uncertain
social-ecological trajectories requires more than the preservation
or restoration of current landscapes. Resource managers and
landowners will need to adapt to changing climate regimes and
create adaptive governance strategies that anticipate and respond
to dynamic conditions over broad geographies. In addition,
drivers of policy and climate at larger regional and national scales,
along with the need for landscape-level management strategies
for biodiversity, make it difficult for any individuals or single
entities to enact system-wide change. Conservation programs at
the federal, state, and local level also need to be coordinated to
maximize effectiveness, be based in optimal locations, and share
knowledge and resources. Urgency-driven conservation
approaches are apt to move quickly yet do so at the expense of
addressing uncertain social-ecological system trajectories.
Meanwhile, deliberate approaches are better suited to address
system dynamics comprehensively but come with risks;
overengagement with complex system dynamics can lead to
delayed management action, or worse, paralysis (Cumming et al.
2006, DeFries and Nagendra 2017) (Fig. 3). Other research on
landscape-scale conservation suggests that creating the
parameters of conservation success in the CMR region will take
coordinated planning and management beyond the preserved
core of the CMR region and must encompass multiple-use federal
lands and a diverse set of private landowners (Grant and Quinn
2007, Bixler et al. 2016, Epstein et al. 2018). While the issues are
urgent, addressing social-ecological uncertainty head-on provides
opportunities to chart out appropriate adaptive governance
strategies for long-term success.
New conservation approaches are necessary to support the
resilience of the CMR region. Our review suggests that in addition
to addressing the tension between urgency and deliberateness,
conservation strategies will need to reckon with multiple
unknowns related to future system trajectories. Another challenge
will be to negotiate the diverging perspectives and orientations of
all stakeholder groups in the region related to rangeland
restoration and bison in particular. Here, ensuring that processes

engage Native American communities and confront the historical
and ongoing colonial legacies that are active in rangeland
management debates is essential to creating more just and
inclusive social-ecological futures (Whyte 2018, Buscher and
Fletcher 2020).
Fig. 3. Illustration of a hypothetical balance for supporting
success of a resilience-based approach to address complex
problems in a social-ecological system. The vertical axis charts
the level of collaboration within a conservation process. Success
in conservation projects is often dependent on opportunities for
trust building and ensuring public support for conservation
actions. Research emphasizes that conservation initiatives
should consider how they collaborate with and engage various
stakeholders to maximize inclusion and prevent oversimplifying
needs and objectives. The horizontal axis illustrates the level of
process and system knowledge within a conservation approach.
The literature suggests that processes should support prudent
action but resist the tendency to delay until complete
knowledge or control over all aspects of the system are known.
Strategies that are either excessively urgent or excessively
deliberate may fail to find a balance between these aspects and
ultimately lead to undesired outcomes. To address the tension
between urgency and deliberateness, our synthesis recommends
that conservation projects engage in processes that address
uncertainty, promote dialogue, and encourage inclusion. The
location of this conservation “sweet spot” is unique to each
situation and may require adjustments to build resilience in an
effective and lasting way. Superscripts correspond to references
that address the traps and potential pitfalls summarized (1:
Cumming et al. 2006; 2: DeFries and Nagendra 2017; 3:
Freeman et al. 2015; and 4: Sayer et al. 2013).

Specifically, the SES dynamics of the region suggest a need for
participatory approaches that strategically engage with
uncertainty and provide opportunities to develop coordinated
dialogue, coalition-building across disparate groups, and social
learning, and thus, advance some of the challenges associated
with conservation strategies built within and deployed from
individual silos (Talley et al. 2016, DeFries and Nagendra 2017,
Knapp et al. 2017). One such approach is scenario planning.
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Multiple conservation planning processes have leveraged scenario
planning (e.g., Oteros-Rozas et al. 2015), and in situations of high
uncertainty and low controllability, scenario planning is a
preferred approach for explicitly addressing many future socialecological changes by assessing how various system trajectories
shift benefits and risks across the system (Peterson et al. 2003,
Amer et al. 2013, Brugger et al. 2018). While the particularities
of the CMR SES make scenario planning an apt approach for
the region, conservation planning in other contexts may benefit
from a different mix of adaptive governance approaches (Peterson
et al. 2003).
By design, our engaged narrative review represents an essential
step in building toward a participatory, multistakeholder process
by identifying gaps in the literature relevant to SES stakeholders
and science partners. These gaps, in turn, can inform a targeted
research agenda to investigate interactions among climate,
disturbance, biodiversity, land use, markets, and policy that lead
to the refinement of potential future system trajectories. Iterative
regional dialogues among stakeholders invested in the resilience
of conservation practice in the CMR region can use future
trajectories to address uncertainty by generating plausible future
scenarios and potential responses. Engaging in a deliberative,
organized process that explicitly deals with uncertainty and lack
of individual control offers a counterbalance to participatory
approaches that might otherwise lack a structured approach for
managing complexity and uncertainty.
In addition to a set of basic and applied research needs, our
synthesis highlights the potential in bringing the history of
conservation policy and practice into engagement with SES
dynamics. As our short history of grassland conservation in the
CMR region details, a potent urgency logic emerged within a
particular convergence of technological, economic, and political
trajectories.
Future investigations of urgency versus deliberateness should
question not only how conservation logics align (or not) with SES
dynamics but how concepts such as urgency and deliberateness
manifest particular environmental politics. Equally important are
investigations into the spatial configurations of conservation
logics: how particular ideas about conservation may motivate
singular land use strategies (e.g., private protected areas) or seek
to accommodate multiple values and land use practices related to
biodiversity opportunities and the synergies among them.
Approaching these types of questions requires coupling resilience
thinking with theories of power and resource access and
supporting multidisciplinary and transdisciplinary research that
spans the social, ecological, and political (Ingalls and Stedman
2016, Stojanovic et al. 2016).
While understandably daunting to positivist epistemologies, the
acknowledgment of mutability in core conservation concepts
such as urgency, deliberateness, or uncertainty is more than just
a (necessary) exercise in social construction. Such a framework
also opens up exciting space for experimental approaches that
privilege knowledge coproduction and social learning (Whatmore
and Landström 2011). Well-facilitated engagements between
oppositional stakeholders in the CMR that dissect the
positionality and perspectives surrounding one group’s “sense of
urgency” or assumption of uncertainty might generate alternative
ways of approaching the region’s conservation needs and motivate
the stewardship potential of collective action.

CONCLUSION
We used a case of rangeland conservation in the Charles M.
Russell National Wildlife Refuge region of central Montana,
USA to illustrate the trade-offs implicit in enacting urgent
conservation by drawing attention to the complexity and
uncertainty inherent in social-ecological systems. Our goal is not
to discount the dire and extreme nature of current ecological crises
(Noss et al. 1995, Pecl et al. 2017). However, urgency-driven
strategies will always, by design, enable some visions of the future
at the expense of others. Because the longevity of conservation
projects hinges on public support and buy-in, privileging shortterm gains over the collective future may undermine long-term
conservation success (Bennett et al. 2019). Failing to recognize
that privileged conservation logics and strategies derived from the
broader political contexts that empower some approaches over
others further undermines opportunities for collective and
synergistic action (Fig. 3). Our challenge then, as conservation
scientists and advocates, is to help reimagine conservation as an
opportunity to support social-ecological thriving (Buscher and
Fletcher 2020). Insights from our long-term engagement in the
CMR region and narrative review indicate a role for basic science
as a collaborative partner in rural development and conservation
practice via adaptive governance approaches such as scenario
planning. Beyond any specific methodology, however, our
synthesis argues that grassland conservation would benefit from
a new conservation praxis that takes the tenets of resilience
seriously by developing processes that build latent capacity for
diverse groups to collaborate. Only then can conservation
strategies work to support biodiversity and social and economic
well-being while also enabling the conditions necessary for
managing uncertainty in the search for desirable social-ecological
futures.

Responses to this article can be read online at:
https://www.ecologyandsociety.org/issues/responses.
php/12141
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