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In resource management, new terms are frequently introduced, reflecting ongoing evolution in the theory and practice of ecology and governance. Yet understandings of what new concepts mean, for whom, and what they imply for management on the ground can vary widely. Coexistence—a prominent concept within the literature and practices around human-wildlife conflict and predator management—is one such term: widely invoked and yet poorly defined. While for some coexistence is the latest paradigm in improving human-wildlife relations, the concept remains debated and indeed even hotly contested by others—particularly on the multiple-use public lands of the American West, where gray wolf conservation, livestock production, and the claims of diverse stakeholders share space.

The multiple meanings of coexistence present serious challenges for conservation practice, as what the concept implies or requires can be contested by those most central to its implementation. In this study we examine wolf-livestock management—a classic case of human-wildlife conflict—by focusing on the experiences and perspectives of U.S. Forest Service (USFS) managers. We reviewed coexistence's multivalence in the literature, complementing semi-structured interviews conducted with USFS employees on case study forests from across the western states. Through this, we highlight the complexity and multi-dimensionality of the concept, and the unique yet under-explored perspective that resource managers bring to these debates.

This work draws on insights from political ecology to emphasize the situatedness of manager practice—taking place within a broader set of relations and contextual pressures—while extending political ecologists' traditional focus on the resource user to a concern with the resource manager as a key actor in environmental conflicts. Through our engagement with the experiences and perceptions of USFS managers, who must balance conservation aims with long-established land uses like livestock grazing, we hope to clarify the various dimensions of coexistence. Our hope is that this work thus increases the possibility for empathy and collaboration among managers and stakeholders engaged in this complex socio-ecological challenge.
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INTRODUCTION

“I don't believe in coexistence.” These were the words of a U.S. Forest Service (USFS) range specialist as they hiked with a member of our author team through a small ridgetop meadow in a densely forested grazing allotment of the Colville National Forest in Washington state. Examining the ground for possible wolf tracks, we discussed the challenges they had faced in their role as a land manager following the return of wolves to this landscape over the past 12 years, and the ensuing social conflict sparked by frequent attacks on livestock. They clarified that they see interventions around wolf conflict as incompatible with coexistence as a “technical term”: “Anytime… you have to intervene or … apply a high level of resources to make something work, to me that's not coexistence—that's management.” In their view, frequent use of the concept perpetuates a notion that wolves and livestock are going to learn to live in “peace and harmony”—an idea that “makes [them] cringe.” As they put it, “there's going to be conflict.”

In resource management, new terms are frequently introduced, reflecting ongoing evolution in the theory and practice of ecology and governance. Yet understandings of what new concepts mean, for whom, and what they imply for work on the ground can vary widely. While coexistence is, for some, the latest paradigm in improving human-wildlife relations (e.g., Frank et al., 2019), for others—especially those in the multiple-use landscapes of the American West—it can be a cringe-worthy position. That terms can take on multiple meanings is a hallmark of semiotics and discourse analysis, but conceptual ambiguity can present serious difficulties for practices of collaborative conservation—as what a particular concept implies or requires can be contested by those most central to its implementation (Charnley et al., 2014; Epstein et al., 2018). Following efforts around other “essentially contested” concepts (Gallie, 1956, 1969; Connelly, 2007), we hope here to better illuminate the varied perceptions and practices surrounding coexistence among resource managers working on wolf-livestock conflict in the western United States.

Wolves present a classic case of human-wildlife conflict (HWC), a complex and often intractable global challenge for policymakers, managers, and those who share landscapes with carnivores and other megafauna species that threaten human life and livelihood (Treves and Karanth, 2003; Woodroffe et al., 2005; Dickman, 2010; Frank et al., 2019). Although widely regarded as a conservation success story (Mech, 1995; cf. Mech, 2012), the return of gray wolves (Canis lupus) to the Intermountain West has rekindled political controversy and social conflict. In the decades since federal reintroduction to Yellowstone National Park and Central Idaho in 1995 and 1996, significant thought, effort, and funds have been put toward sharing landscapes between people, livestock, and recolonizing wolf populations. Despite varying combinations of program and policy responses across states in the region—nonlethal deterrents, compensation for losses, and the use of public hunting seasons and lethal control—concerns and controversy remain over wolf conservation, livestock depredation, and the management efforts of state and federal agencies (Clark et al., 2005; Young et al., 2015; Expósito-Granados et al., 2019; Martin, 2021b).

As wide-ranging and highly adaptable megafauna predators, wolves transgress both jurisdictional and spatial-psychological boundaries, creating challenges for conservation and management. In the western U.S., wolf management requires coordination across multiple resource agencies at state and federal levels, and often produces frictions between the various goals of public land administration. Past efforts to understand the dynamics of wildlife conflict have tended to focus on public lands constituents (e.g., livestock producers, environmental NGOs), and conflicting values and interests (grazing opportunities vs. environmental protections, and the appropriateness of certain animals in certain spaces) (Philo and Wilbert, 2000; Buller, 2008; Johansson et al., 2016). In contrast, our work here explores the central—yet underexplored—role of the resource manager as a key actor in the promotion of coexistence (cf. Moseley and Charnley, 2014; Epstein, 2020; Martin, 2021a). Political ecology scholarship provides important tools for considering the co-production of the material and discursive around environmental conflicts, and usefully conceptualizes conservation as an always social and political practice (Neumann, 2005; Perreault et al., 2015; Robbins, 2019). This framework highlights the situatedness of resource managers within a broader context and set of relations, and provides important insights into the tensions between management and coexistence exemplified in our opening vignette.

Our analysis draws from a set of semi-structured interviews conducted in spring and summer of 2021 addressing the perceptions of USFS managers in the western U.S. and what coexistence means to them in practice. Despite exuberance surrounding the concept, some argue that coexistence has been “too seldom defined and rarely studied” (Pooley et al., 2021, p.785). Our contribution here is to explore coexistence's many possible meanings and dimensions through a critical assessment of the HWC literature, and by examining how the varied uses of the term align with the perceptions and practices of managers working on the ground. Hence we invoke the term praxis to emphasize the dialectical relationship between theory and practice and the processes through which ideas are enacted in the world. This work is an early contribution from a larger regional overview and comparative study of wolf-livestock management practices in national forests across the western U.S., sponsored and coordinated by the USFS Pacific Northwest Research Station.

In what follows, we first situate our research within the broader literature and historical arc of wolf return and conflict in the American West, emphasizing the added value of a focus on federal land managers as central players in the pursuit of coexistence with wildlife. We then clarify our methodological approach, which is grounded in qualitative social science research and informed by political ecology. From there we explore coexistence's various definitions and applications in the HWC literature, before turning to the attitudes and practices of Forest Service managers across the western U.S. We then elaborate on these findings by identifying emerging lessons around the inseparability of wolf questions from broader regional issues, and the structural obstacles faced by managers contending with these complex challenges. We conclude by reiterating the insights gained from this research for HWC and environmental governance broadly.



THE WOLF QUESTION

Following decades of concerted private and federal removal efforts, by the 1930s wolves had been nearly eliminated from the contiguous U.S. By mid-century, however, changes in public and scientific attitudes toward predators—alongside national economic and demographic shifts toward urbanization and away from extractive industry reliance—resulted in a reassessment of wolf policy (Jones, 2010; Manfredo et al., 2017). In 1974 wolves became one of the first species listed under the Endangered Species Act (ESA), initiating processes for restoration to a portion of their former range. By the 1990s reintroduction plans had come together, and wild-caught Canadian wolves (Canis lupus occidentalis) were released into Central Idaho and Yellowstone National Park in 1995 and 1996 (on this history, see Fischer, 1995; Bangs and Fritts, 1996; Fritts et al., 1997).

Wolf reintroduction has been widely regarded as a biological success, with populations rapidly increasing in number and range. In Yellowstone, wolf return became a touchstone for rewilding (Ripple and Beschta, 2005, 2012; Monbiot, 2014), with trophic cascade effects often described as making the park “whole” again (Robbins et al., 2014, p.183; cf. Mech, 2012; Middleton, 2014). Wolf populations also grew rapidly beyond the park, expanding across the region and triggering delisting in Montana and Idaho by the early 2000s. Today wolves have proliferated across the region, with packs in Oregon, Washington, and California, as well as reintroduction efforts beginning in Colorado, and underway in Arizona and New Mexico (of Mexican wolves, Canis lupus baileyi).

At the same time, tensions surrounding wolves remain among the most emblematic examples of HWC, a prominent issue for managers and stakeholders around the world (Woodroffe et al., 2005; Frank et al., 2019). Wolf return poses challenges for ranchers and rural communities concerned with the costs and consequences of sharing space with predators, and for agencies charged with managing habitat and species of concern. Wolf impacts include direct and indirect effects on livestock and other wildlife (such as wild ungulates), as well as increased public scrutiny over the management of public rangelands that now host wolves. Anti-wolf sentiment can at times appear disproportionate to wolves' material impacts—particularly when compared to similar effects from other predator species and threats to rural livelihoods (Nie, 2003; Clark et al., 2005; Muhly and Musiani, 2009). Recent expansions of hunting and trapping in Idaho and Montana, the 2020 referendum for reintroduction in Colorado, and federal delisting of the species in early 2021 highlight the enduring polarization and controversy associated with regional wolf management.

Conflict surrounding gray wolves has ignited much scholarly interest. Alongside growing recognition of the human dimensions of HWC, research has increasingly looked to the social sciences to supplement exploration and engagement with the wicked problems of conservation (Baruch-Mordo et al., 2009; Dickman, 2010; Peterson et al., 2010; Redpath et al., 2015; Charnley et al., 2017; Martin, 2021b; on wicked problems, see Rittel and Webber, 1973; Crowley and Head, 2017; DeFries and Nagendra, 2017; Mason et al., 2018). Research on the human dimensions of wolf conflict draws attention to the various ways social attitudes, perceptions, and values affect interactions among wolves, livestock, and human groups. Conflict is often framed as a question of competing wildlife value orientations: the utilitarian (emphasizing human land use for livestock production), in opposition to the mutualist (emphasizing conservation and care toward wildlife) (Nie, 2002; Manfredo et al., 2003, 2009, 2017; Teel et al., 2007). While this scholarship suggests that the wolf question serves as a reflection of social orientation, other research argues that conflicts over wolves also stand in for and even amplify broader regional anxieties (Hamilton et al., 2020; Martin, 2020)—especially in polarized political contexts in which value orientations are closely aligned with both rural-urban divisions and political affiliation (van Eeden et al., 2017, 2021).

Social science and humanities-informed perspectives also read American wolf conflict through a broader lens, emphasizing the region's history of colonial dispossession (with important racialized and gendered dimensions) and subsequent struggles over public lands access and use (Emel, 1995; Wilson, 1997; Coleman, 2008; Robbins et al., 2014; Wise, 2016; see also Hays, 1959). The federal government owns and manages nearly half (47%) of land area in the American West, including a majority of the territory in some states. Large tracts of forest and range under the domain of the Bureau of Land Management (247.3 million acres) and the USFS (192.9 million acres) remain an important habitat for many species as well as a valuable source for timber, mineral resources, and livestock grazing (Bui and Sanger-Katz, 2016; Huntsinger, 2016; see also Stegner, 1992; Sheridan, 2001; Merrill, 2002).

Particularly following the extension of environmental regulations from the 1960s forward, much of this public land has been managed according to the doctrine of “multiple-use.”1 Land management agencies are thereby charged with balancing extractive economic uses—including livestock grazing—with recreation and conservation aims (Rowley, 1985; Sayre, 2017; Wolters and Steel, 2020). We focus here on lands governed by the USFS according to multiple-use principles as key geographies of wolf-livestock interaction and conflict, as well as potential sites of coexistence interventions. Wolves' mobility and adaptability underscore the tensions of multiple-use and highlight the important role of resource managers in navigating conflict between diverse users and management aims in shared spaces. Furthermore, although the managing agencies and regulations governing wolves have shifted significantly over the past several decades, the USFS has had a relatively consistent role as management authority over national forest lands, which serve as both wolf habitat and part of long-standing livestock grazing programs in the region (Figure 1).
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FIGURE 1. Managing animals across jurisdictions. Livestock producers (“permittees”) graze privately-owned sheep and cattle on private lands as well as seasonally on USFS allotments, where they share space with wildlife. Wolves (A) prey on wild ungulates (deer and elk) (B) as well as opportunistically on domestic livestock (C). Wolves are managed by the U.S. Fish and Wildlife Service while under ESA protections, and otherwise by state-level fish and wildlife agencies. State agencies manage public hunting seasons (“harvest”) of wild ungulates and, where allowed by state wolf plans and regulations, wolves. They also authorize USDA APHIS Wildlife Services to deploy nonlethal deterrents in collaboration with livestock operators, as well as carry out lethal control actions for “problem wolves” in response to confirmed depredation events.




METHODS


Analytical Approach

This study takes a political ecology approach to the challenges of sustaining wolf and livestock populations on public lands in the American West. Invested in the social, economic, and political context and co-production of environmental conflicts (Robbins, 2019), the “big tent” of political ecology has done much to demonstrate the utility of critical perspectives for a variety of governance issues in the region (McCarthy, 2002; Walker, 2003; Schroeder et al., 2006; Martin et al., 2019). In particular, such a perspective stresses a need to understand “common sense” and “apolitical” explanations for conservation and resource management as reflections of both historical socio-political relations as well as current interests of particular actors and institutions. For example, political ecology research on protected areas and other top-down conservation agendas has explored how ideas of wilderness, nature, and ecosystem management are bound up with race, class, and both the histories and ongoing effects of colonialism and capitalism (Limerick, 1987; Guha, 1989; Cronon, 1996b; Jacoby, 2003; Igoe, 2004; Kosek, 2006; West et al., 2006; Adams and Hutton, 2007).

In our research, we draw these insights together with more recent work on critical physical geography (Lave et al., 2014, 2018) to consider in greater depth those in the position to manage conflict and define, practice, and promote or hinder coexistence. In this, we extend political ecology's traditional engagement with the dynamics of resource users (Blaikie and Brookfield, 1987) by reorienting attention onto resource managers. In addition to providing a novel perspective on wolf-livestock conflict, this focus also reflects important aspects of the authors' positionality: a team of critically-trained social scientists who are also professional researchers, academics, and agency affiliates with long-standing engagement in resource management issues across the study region. Our approach thus strives to balance critical theory and practical application, to engage environmental problems with eyes toward broader structural processes and socio-political realities, while taking seriously the lived experiences and perspectives of resource managers on the ground. By approaching questions of wolf-livestock coexistence with both pragmatism and empathy, our hope is to use political ecology as both “hatchet” and “seed”: to provide critique, explanation, and to identify generative openings for creative alternatives (Martin et al., 2019; Robbins, 2019).



Research Methods

Our analysis and discussion of coexistence praxis here is informed by a review of the HWC literature along with qualitative data on the perspectives of USFS managers engaged in range and wildlife management practices on public grazing lands. These are also components of a larger, region-wide assessment and study of wolf-livestock conflict and management across the American West. Initiated at the request of USFS range managers engaged in wolf-livestock conflict management in Region 6 (Oregon and Washington), this work compares practices and perspectives on the drivers and social-ecological context of similar conflicts in other USFS regions. Research began in September 2020 and is ongoing.

We collected primary data for this study in spring and summer 2021, conducting semi-structured interviews with USFS employees associated with wolf management and/or public lands livestock grazing programs. Our interview participants represent six different national forests across six western states (California, Idaho, Montana, Oregon, Washington, and Wyoming) from five different USFS regions (Figure 2). These forests were purposefully selected in consultation with key informants, including regional and forest-level range program managers. Selection criteria included: sizable grazing program and established wolf populations; representation from different states and USFS regions; diverse wolf management policy histories; historic or current wolf-livestock conflict; numerous strategies employed to mitigate conflict; and willingness to participate in the study (Table 1 provides basic characteristics relevant to wolf-livestock conflict for the case study forests).
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FIGURE 2. Case study forests and context map.



Table 1. Status of wolves and livestock on case-study national forests, 2020–2021.
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We identified interview participants using snowball sampling techniques (Bernard, 2017), beginning with regional and forest-level range program managers who were briefed about the study and its purpose during at least one virtual monthly meeting of their regional range program. We targeted managers responsible for overseeing wildlife and grazing issues on the sample forests. Potential participants were sent email messages describing the study and requesting their (voluntary) participation. A total of 23 managers were interviewed between March and July 2021 (Table 1). Prior to the interview, each participant provided written (email) and/or verbal consent. As researchers affiliated with the USFS, all authors have undergone the agency's scientific ethics and integrity training and/or university-approved training on research with human subjects.

We conducted interviews by telephone or using virtual platforms and recorded these conversations (participants all gave verbal consent to be recorded). Conversations lasted between 45 and 90 minutes and followed a semi-structured interview guide designed collectively by the author team. Questions aimed to generate information about each forest's wolf population, wolf-livestock interactions, and conflict mitigation programs, as well as more general insights related to interviewees' perspectives on the social dimensions of HWC. Particular attention was given to elucidating definitions of coexistence alongside reflections on its nature and feasibility given the social-ecological context and history of each site. Using a qualitative research methodology (Sayre, 2004; Drury et al., 2011), data about coexistence were generated both directly through targeted questioning and indirectly through discussions of wolf-livestock dynamics and programmatic responses. Interviews were transcribed and then coded in Atlas.ti, a qualitative data analysis software, following a thematic analysis intended to identify core themes and patterns (Guest et al., 2012).




WHAT DOES COEXISTENCE MEAN?

As a longstanding and well-studied concept in community ecology, coexistence describes different populations sharing resources within the same niche or locality (Schoener, 1974; Chesson, 2000). While this definition typically refers to competitive dynamics between nonhuman species, it is a relevant reference point for land managers and others trained in the natural sciences (Chapron and López-Bao, 2016). Early usage of coexistence with regards to human uses of the landscape, however, appears linked with discussions of coexistence between tourism and conservation (Budowski, 1976) and between recreation or industry and wildlife (Tanner et al., 1977; Gillham and Smith, 1983). In the North American context, Dorrance describes “the objective of minimizing conflicts and promoting harmonious coexistence between wildlife and human interests” (Dorrance, 1983, p.323). Literature speaking to the potential for coexistence between wildlife conservation and local peoples' interests and needs, particularly in South Asia and Africa, emerges in the mid-1990s and early 2000s (Nepal and Weber, 1995; Hoare and Du Toit, 1999; Venkataraman, 2000; Saberwal et al., 2001; Neumann, 2002; Woodroffe et al., 2005). This usage aligns with efforts around community-based natural resource management (Western et al., 1994; Brosius et al., 1998; Hackel, 1999), as well as political ecology critiques of “fortress conservation” and other environmental initiatives that exclude particular humans and activities from areas designated for wildlife (Brockington, 2002; West et al., 2006).

Coexistence has been defined in diverse ways in the literature on HWC. The concept is fundamentally geographic, concerned with where wildlife is supposed to live, and if and how people might share space with them (Treves and Bruskotter, 2014; Marshall et al., 2016; López-Bao et al., 2017). Treves and Santiago-Ávila (2020) define human-wildlife coexistence as “sharing a landscape (not necessarily close in space or time), even if encounters seldom occur.” Yet the term often implies something more than simple co-occurrence. Coexistence often serves as foil or opposite to conflict (Woodroffe et al., 2005; Frank et al., 2019)—although see Treves and Santiago-Ávila on the emerging subfield of “human-wildlife conflict and coexistence” (Treves and Santiago-Ávila, 2020 emphasis added) pointing to the ways in which these concepts are increasingly linked rather than counterposed.

The conflicts described, notably, occur not just between humans and wildlife directly, but also frequently between human groups over wildlife (Peterson et al., 2010; Redpath et al., 2015)—including over whether and how animals belong in particular places, a theme shared with animal geography (Philo and Wilbert, 2000; Urbanik, 2012). Some scholarship emphasizes psychological aspects as a key dimension of coexistence, particularly around the perception of risk (Carter et al., 2012b; Bruskotter and Wilson, 2013; Johansson et al., 2016), and there is now significant HWC scholarship concerned with human perceptions, attitudes, and identity—with coexistence framed as a question of tolerance and social values (Manfredo et al., 2003; Treves and Karanth, 2003; Teel et al., 2007; Madden and McQuinn, 2014; van Eeden et al., 2017, 2021; Ehrhart et al., 2021).

Furthermore, so-called “landscapes of coexistence” (Oriol-Cotterill et al., 2015; see also Western et al., 2019) rely on active interventions aimed at reducing the human costs of sharing landscapes with wildlife. Particularly in areas used by both livestock and carnivores, this usage of coexistence describes strategies to reduce livestock mortality as well as other costs to producers (notably, conflating human-predator with predator-livestock coexistence). Such efforts lean heavily on deterrents aimed at preventing depredation, frequently positioned as “nonlethal alternatives” to the lethal control of “problem individuals.” While these tools and techniques are often described as “straightforward” (Western Wildlife Outreach, 2014), questions remain around their effectiveness and associated costs (on the efficacy and ethics of lethal vs. nonlethal wildlife management, see Miller et al., 2016; Eklund et al., 2017; DeCesare et al., 2018; Lennox et al., 2018; Moreira-Arce et al., 2018; van Eeden et al., 2018; Treves et al., 2019; Gamborg et al., 2020; Boronyak et al., 2021).

Others have attempted to specify these questions through the concept of co-adaptation, a broader “socio-ecological framework for operationalizing coexistence” (Lute and Carter, 2020). Carter and Linnell (2016) thus define coexistence as a state in which humans and carnivores co-adapt in shared landscapes, emphasizing learning and shifting behaviors of humans and predators through mutual adaptation. From this perspective, nonlethal deterrents aim to cause changes in predator behavior, as through the production of a “landscape of fear” in which predators learn to avoid humans and/or livestock (Miller and Schmitz, 2019; Wilkinson et al., 2020; Gaynor et al., 2021; Anderson et al., in review). Other approaches stress adaptation on the human side, such as monitoring of predator populations to reduce predator-livestock overlap, and adoption of livestock husbandry techniques to reduce attractants to and interactions with predators (Stone et al., 2017; Martin, 2021b). Adaptations on the livestock side (although largely driven by humans) include switching to livestock breeds better able to defend themselves against predators, training livestock to adopt behaviors similar to wild ungulates that make them less vulnerable to depredation and negative encounters (Barnes, 2015), and synchronizing the calving season with that of wild ungulates to cause “predator saturation” (Breck et al., 2011). A wide suite of approaches has been applied to wolf conflict management in the western U.S. (Table 2), many described in “hands-on” guides aimed at supporting livestock producers with deterrence and husbandry techniques (e.g., Gese et al., 2005; Western Wildlife Outreach, 2014; Stone et al., 2016; ODFW, 2019; Lance et al., n.d.).


Table 2. Tools and techniques: wolf conflict management across western U.S. national forests.
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Carter and Linnell argue that coexistence in shared landscapes requires that “human interactions with carnivores are governed by effective institutions that ensure long-term carnivore population persistence, social legitimacy, and tolerable levels of risk” (Carter and Linnell, 2016, p.525). These findings suggest that applied interventions often go hand-in-hand with policy-based approaches—such as government regulations regarding the harvest of predator species, use of lethal control in response to conflict, and conflict-mitigation programs to provide financial compensation for predator-caused losses—or can be undermined through perverse incentives (Dickman et al., 2011; Martin, 2021b).

In sum, our review locates coexistence as an apt “umbrella concept” (Expósito-Granados et al., 2019, p.2), which encompasses tools and techniques for the management of multiple species (including humans), policy and institutions, as well as tolerance and social values. Yet HWC and coexistence also raise questions around hazard and risk, including how “tolerable” is defined and for whom, that benefit from a political ecology engagement. Our goal here is to put the core concerns of existing HWC scholarship in dialogue with critical analytics attuned to political economic context, transformations, and broader socio-cultural conflicts (e.g., Greenough, 2003; Buller, 2008; Collard, 2012; Margulies and Karanth, 2018; de Silva and Srinivasan, 2019). In the sections that follow, we report on and discuss the roles and perspectives of USFS resource managers to frame coexistence as situated social practice, highlighting manager positionality within the broader context of public lands resource governance. This analysis contributes a novel perspective on coexistence—one seen through the eyes of those managing key geographies of HWC—as well as insights onto the limitations and opportunities for wolf-livestock management through the lens of social practice.



MANAGER PERSPECTIVES ON COEXISTENCE

We asked USFS managers across our study region to report on their understandings of coexistence, how they have engaged the concept in their work, and its relevance for management practice around wolf-livestock conflict. In line with our review of the literature, participants' responses reveal the multivalence and mutability of the term, i.e. its ability to take on different meanings and applications.

For many of those interviewed, maintaining public lands for both livestock grazing and wildlife was a key component of coexistence, understood as management for multiple uses on shared landscapes. For one manager on the Colville, coexistence meant that both wolf populations and the local agricultural economy would remain “viable.” While the balance was, at times, positioned squarely between “sustainable cow grazing and sustainable wolf habitat,” as a manager on the Wallowa-Whitman put it, others described a more comprehensive perspective reflective of their agency's multiple-use commitment. As one Beaverhead-Deerlodge manager put it, coexistence was “everything that everybody wants on the landscape at the same time”—pointing to both a sense of idealism in the term's application, as well as the seemingly impossible position in which managers could find themselves.

Managers described how the specific scale, timing, and spatiality of coexistence could vary, with interviewees often referring to conflict “hot spots”: areas with “good wolf habitat,” active dens, or rendezvous sites, where livestock conflict was highly probable and/or persistent. These hot spots necessitated some sort of avoidance measure, or else chronic—and hence seemingly ineffective, in terms of conflict reduction—lethal control actions. As one former manager on the Wallowa-Whitman put it, “There are some parts of the landscape where a wolf just cannot live safely. There's just such [a] high probability for conflict, there's a low chance of success there. There's other parts of the landscape. where wolves seem to be persisting in stable packs over the long term with very few conflicts.” It was further noted that “intuitively, it makes sense that the [wolves] start figuring out where they can persist, and people figure out where they can tolerate that species.” While this sentiment evokes co-adaptation (Carter and Linnell, 2016; Lute and Carter, 2020), it also raises the question of spatial scale: whether coexistence is, in practice, less about getting along together than existing sustainably apart (see Carter et al., 2012a).

Another aspect of managers' conceptualization of coexistence was the recognition that sharing landscapes with wolves required novel approaches to range and livestock management vis-à-vis the recent past—making coexistence a technical question of finding the right tools and techniques for conflict deterrence. While their descriptions included many of the approaches described above (Table 2), managers did not see their role as one of deployment, stressing instead the purview of individual operators, Wildlife Services, or state wildlife agencies in conflict mitigation (Figure 1). Furthermore, the question of public vs. private lands often weighed heavily on managers' assessment of the appropriateness and effectiveness of the tools. Fladry, for instance, was often described as effective on small scales and private lands, but inappropriate for national forests given their remoteness and the mobility of livestock over large scale allotments; on the Beaverhead-Deerlodge, for example, “It just immediately became cost-ineffective.” Similarly, range riding was often described as too costly and labor intensive, or otherwise inappropriate to rugged, forested terrain.

Some informants—particularly in states with a history of state-sanctioned lethal control, like Idaho, Montana, and Wyoming—saw targeted removal and hunting seasons as critical components of wolf management. Here the ability to lethally control wolves—both as “problem” individuals and at the level of the population—was seen as key to promoting coexistence. On the Boise, one manager explained, “I think what is important for me and the resource. is being able to manage the species.” Additionally, managers often perceived a transformative power in hunting for generating social tolerance (Anderson, 2021). On the Shoshone, one noted, “I think people went from feeling helpless to, ‘All right. If I don't like wolf numbers, I can go carry a tag during hunting season.' I think that really made a difference to where wolves were more palatable to a larger population of the public.”

In states where wolves have been on the landscape for multiple decades, managers noted that coexistence required a long-term shift in attitudes and values. As one manager on the Beaverhead-Deerlodge put it, “It would change, in my mind, the attitudes of both landowners and species advocates that we're willing to give on both sides, to allow both sides to succeed. That's what success looks like for me… more so than large packs, or the number of packs, or the number of depredations. how do we allow wolves to exist within our social structure? How are we going to accept… the different values that are there?” For national forests where return was more recent (as in Washington, Oregon, and California), wolf arrival represented a serious turning point in both social expectations and ecosystem dynamics. As one manager on the Wallowa-Whitman described it, coexistence “might just be [a] change of paradigm, change of idea… [or] maybe the whole system has to get rearranged because we introduced a new thing that wasn't there previously.”

This was an “issue of acceptance,” according to one former Wallowa-Whitman employee, a recognition that wolves were “here to stay.” Such acceptance could come with time: “Back in the earlier days, it was every [depredation] made the newspapers and radio, and it was a big thing. Now we don't hear about it as much”—“Every single attack on a cow or a sheep is no longer big news.” Yet conflict was also, as expressed by one Colville manager, a question of “conflicting social values” and political polarization—disagreements that could hinder the shift toward tolerance and coexistence. For the managers we interviewed, navigating these social dimensions required its own set of practices and strategies (see Epstein, In review). As one manager on the Boise described, the work of coexistence requires “lots of talks” with other agencies, and long-term relationships with producers, demonstrating the collaborative aspects of coexistence and managers' stated investment in communication and trust-building for reducing conflict (Charnley et al., 2014).

Multiple managers described the need for social acceptance of loss—both of individual wolves and of domestic animals—as requisite to coexistence. On the Beaverhead-Deerlodge, a manager put it this way: “Coexistence to me is accepting that we're gonna lose some cows, accepting that we're gonna lose some poodles at Big Sky, and accepting that we're gonna target remove some wolves, and more that we're going to select for the animals we never see”—alluding again to questions of spatial scale and distribution. Another on the Colville described similarly: “We're gonna experience some reasonable losses when it comes to livestock grazing. We're probably gonna be actively managing wolf populations. They may [even] be a game species at some point.” On the Wallowa-Whitman it was hoped they might eventually “get away from this ‘you should never kill a wolf' or ‘you should always kill a wolf' dynamic, and recognize there are places where you should not. [and] there's places where sometimes you need to.”

Shifting attitudes among producers toward the acceptance of livestock loss and wolves on the landscape was pursued through both technical and social interventions, but also required supportive policies outside the Forest Service—emphasizing the role of institutional and policy factors in shaping coexistence. Managers noted the importance of financial compensation programs for livestock producers who experienced losses, although the form these took mattered. Compensation only for confirmed depredations failed to capture non-fatal impacts or the full number of lost animals given the likelihood of late- or non-discovery of carcasses on remote ranges (Breck et al., 2011; Steele et al., 2013). In California, where wolves arrived in 2011 (with a pack established only in 2016), the ongoing lack of any kind of compensation program has “hindered” coexistence. However, this left open the “still to be determined” possibility of designing a more effective system for producers, perhaps along “pay-for-presence” lines in which producers receive compensation for sharing space with wolves rather than for dead livestock (Zabel and Holm-Müller, 2008; Zabel et al., 2014; see also Dickman et al., 2011).

As noted above, managers expressed awareness of their positionality as government agents and public land managers, acknowledging their need to straddle the multiple, often polarized perspectives of stakeholder groups. On the Shoshone, one manager explained: “I know for some people, coexistence means you can never kill a wolf and maybe on the other end, coexistence might mean never having to lose a calf. I don't know. To me, it's recognizing that some of that is gonna go on either end if you will.” One Boise manager reflected, “We want people to have a successful livelihood, and we also want to have wolves present on the landscape… trying to balance the two can be tricky.” These findings match those of other surveys of conservation professionals: Lute et al. (2018) found that “human adaptation to carnivores” and “acceptance of some conflict” were key aspects of how they conceptualize successful coexistence—or, as one manager from Beaverhead-Deerlodge put it, “coexistence comes with conflict.”

On the Beaverhead-Deerlodge, where wolves have had a strong presence for decades, managers emphasized that coexistence had been achieved: “I think you're watching it.” One manager on the Wallowa-Whitman noted, “I feel like we're right there right now. There's a balance of acceptance that they're on the landscape. There isn't this constant argument as to, ‘why isn't someone doing something about getting rid of them?' That's past.” Elsewhere, however, managers were less sanguine, reluctant to even use the word—as in our opening vignette from the Colville. A conceptualization of coexistence as a natural state in which species share space without competition makes the concept incompatible, in some managers' view, with active and ongoing management interventions to reduce depredation—hence “I don't believe in coexistence.” On the Boise, where wolf reintroduction has accompanied decades of largely intractable conflict, wolf-livestock dynamics were described as a “no-win situation” where “everybody's paying the price.” This sort of stark disagreement no doubt reflects differing experiences across our case study forests, as well as the need for future work to probe more deeply into differing applications and interpretations of the term.

In many ways the perspectives expressed by USFS managers mirror insights from the literature. In contrast with the idea that coexistence is purely a “technical term” with precise meaning, synonymous with perfect harmony, our wider discussions with managers confirm that coexistence is complex and multi-dimensional. Clarifying these dimensions helps us unpack the sometimes-divergent uses and contrasting interpretations of the term. The four aspects identified here (Figure 3) overlap, commingle, and highlight coexistence's simultaneously descriptive and prescriptive valances. The word describes conditions of spatial co-occurrence, but also implies a normative goal of shared space between conservation and rural livelihoods. It can describe a state of social tolerance for wildlife—something achieved to a greater or lesser degree in a place or populace—as well as affective efforts to shift attitudes toward acceptance and legitimacy on the landscape in question. And coexistence is both the set of technical tools and institutional policies that help reduce negative interactions, as well as the value-laden judgment that these efforts reflect worthy and necessary societal goals. Each of these aspects can be associated with particular practices as well, carried out by particular actors. Next, we draw inspiration from political ecology to examine managers' reflections and practices in light of their positionality and the broader context of regional resource governance.
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FIGURE 3. Dimensions of coexistence.




MANAGEMENT AS SOCIAL PRAXIS

While managers' descriptions of and reflections on coexistence bring some clarity to the concept's multivalence and multiple dimensions, our qualitative data also reveal important insights about the positionality of USFS employees navigating wolf conflicts on public lands. Inspired by political ecology perspectives on human-environment dynamics and the value of locating environmental conflicts within their broader social and political contexts, our discussion here highlights the relational and situated nature of resource management. Contextualizing coexistence in this way reveals important insights about the opportunities and constraints facing USFS employees in mediating human-wildlife conflicts.

Forest Service efforts in the region take place within a complex division of responsibility across multiple landowners, agencies, and stakeholders, including permittees and state fish and wildlife agencies (Figure 1). Managers' perspectives emphasize their position within a particular federal land agency and the expected responsibilities—and limitations—that accompany it. One manager on the Colville pointed to how the USFS “always tried to be careful and mindful of doing our work and not trying to do other agencies' or people's work. We don't get into a lot of conversations about how the state should be managing the wildlife or wolves. We also shouldn't be speaking about how ranchers should manage their businesses. What we're to do is manage the resources and habitat out on national forest land.”

This need for Forest Service managers to “stay in their lane”—e.g., leaving wildlife management questions to state agencies—was often repeated, but so too was a sense of incongruity vis-à-vis complex ecological dynamics and their capacity to influence wolf-livestock interactions at different spatial and temporal scales. Fluctuations in elk numbers and distribution—a population managed by state agencies—can influence rates of wolf depredation on livestock on USFS lands, as can severe winters, development patterns, and even climate change. At the same time, the impacts of wolf depredation for producers may be exacerbated by these threats, and by other predators like grizzly bears (Middleton et al., 2013). As one range specialist on the Beaverhead-Deerlodge noted, even with “great partners” in the state and other federal agencies, this complexity can create a “gap” in which “things get at odds once in a while”—an attitude that reflects the challenges associated with environmental governance in the region.

In their role as employees of a federal agency, USFS managers also navigate deep-rooted disputes over land use and regional environmental politics. Tensions between livestock grazing and conservation on national forest lands intersect with both originary debates and ongoing legal struggles over the use and purpose of the public domain (Rakestraw, 1958; Hays, 1959; Rowley, 1985). These can also manifest in contemporary political polarization and at times conspiratorial attitudes and perspectives (Walker, 2018; Wolters and Steel, 2020). A manager on the Wallowa-Whitman noted an often-heard claim questioning the endemism of the local wolf population: “You've got the anti-wolf crowd that promotes ideas like, ‘these wolves are larger, meaner, “Canadian wolves” that didn't evolve here. Therefore, they don't belong here”' (Martin, 2020).

While such pejorative arguments seek to raise doubts about the feasibility of effective resolutions to wolf-livestock conflict, so too does the skepticism of so-called “radical” environmental groups who—despite numerous examples of regional success—continue to view the needs of wildlife and livestock as fundamentally incompatible (Wuerthner, 2017a,b; cf. Stone et al., 2017; Brugger et al., 2020; Martin, 2021b). Despite acknowledgment that “a lotta people have met in the middle, from a social perspective,” managers pointed to the potential for wolves to generate extreme positions—often bound up with issues far beyond wolves themselves, and ultimately serving as barriers to collaboration and acceptance (Manfredo et al., 2017; van Eeden et al., 2021).2 Hence manager's perspectives on coexistence relate to their position “in the middle,” as a manager on the Boise put it: “the animals are on us… and the permittees are on us, and so… we try to just keep everyone with positive connections and relationship[s].”

Interventions promoted around the region (Table 2) generally aim to reduce conflict through various tools and techniques, focusing on ecological and behavioral mechanisms of wolves and/or livestock (Wilkinson et al., 2020; Martin, 2021b; Anderson et al., in review). These technical interventions can certainly impact depredation rates (Stone et al., 2017; Moreira-Arce et al., 2018; Kinka and Young, 2019), but it may be their potential for giving stakeholders a feeling of control that helps alleviate the psychological dimensions of conflict, affecting human “hearts and minds.” Having someone “show up” and “bein' willin' to listen,” as one Lassen manager put it, can go a long way toward reducing animosity as well. Having tools available—even if their material effectiveness is questionable—helps with producers' feelings of helplessness. Several managers alluded to the affective potential of interventions, and similar pragmatism was expressed around both lethal control and hunting seasons, in which “a little blood” could go a long way for tolerance (Anderson, 2021)3. In the experiences of our informants, coexistence is thus often as much about managing people as it is about managing animals (Treves and Karanth, 2003; Peterson et al., 2010; Epstein, 2020; Anderson et al., in review). A focus on managers' positionality—as they contend with multiple-use commitments around complex ecosystems and processes amid political polarization and structural constraints (Martin, 2021a)—illuminates features of a holistic, more-than-technical praxis of coexistence (Figure 3).

Despite the often-voiced desires of stakeholders, it is increasingly clear that there is no easy answer or “silver bullet” for living with wolves. Deterrents must be deployed alongside efforts to shift mindsets, while both necessitate supportive policies and institutions. Yet managers often described being asked to grapple with things outside their control and without adequate resources. Federal land use policy and guidelines—along with the political stance and scope of federal agencies themselves—set limits on the range of choice available for managers on the ground in negotiating wolf-livestock conflict (cf. White, 1961; Wescoat, 1987). Rules are made and priorities set at higher levels of the agency or by other governmental bodies. Funding and resources are likewise allocated at higher levels and among competing concerns—for the Forest Service, this often means prioritizing wildfire spending (Calkin et al., 2015)—leaving other program areas such as monitoring and range and wildlife management under-supported (Malcom et al., 2019; Martin, 2021a,b). Such external pressures and structural limitations clarify the broader context influencing managers' matter-of-fact discussions on the costliness of coexistence tools and techniques, and their perceived inability to make particular interventions (e.g. requiring usage of nonlethals) or address the demands of producers on national forest allotments (e.g. around range use patterns).

Importantly, recent research has begun to question the broader legal context framing the “age-old struggle,” as a manager on the Beaverhead-Deerlodge put it, in which the USFS manages habitat while the states manage wildlife. The extensive law review of Nie et al. (2017) argues against the doctrine of “state supremacy,” suggesting instead that federal agencies in fact hold great leeway in their management of lands and the wildlife on those lands. Yet pressures on managers to “stay in their lane” extend beyond the formal legal sphere. A political ecology analysis reminds us to consider governance as co-produced, multi-scalar, and power-infused. An eye toward the situated practice of on-the-ground managers helps put wolf-livestock management questions within a wider regional and historical context: one in which managers and stakeholders act in the shadow of the northern spotted owl controversy, the Wise Use movement, and the Malheur takeover (Cronon, 1996a; McCarthy, 2002; Walker, 2018). Between socio-political polarization, higher-level regulatory hurdles, and under-funding of on-the-ground efforts, managers can often be left feeling that their hands are tied, their choices constrained.

In contrast with our opening vignette, we propose that coexistence is not a state of nonintervention, of perfect harmony and zero losses—recall “coexistence comes with conflict.” Our discussions with managers across the region instead help us to think of coexistence as a process: navigating the tensions inherent in sharing space with wildlife, finding levels of loss acceptable for both livestock producers and wolf proponents, and “staying with the trouble” (Haraway, 2016). As one Boise manager pithily explained “It's always work.” Even under the best of circumstances, coexistence requires practical and affective labor on the part of managers (Epstein, In review). Navigating these tensions requires pragmatism and collaboration, even as managers simultaneously contend with the particularities of local context and influences beyond their individual control. This points toward the need to think about coexistence as something necessitating higher level structural change, and moving our framework from conflict mitigation or resolution to one of conflict transformation (Madden and McQuinn, 2014; Brugger et al., 2020; Harrison and Loring, 2020).



CONCLUSION

As Lute and Carter (2020) argue, “Human-carnivore coexistence is an oft-stated goal but assumptions about what constitutes coexistence can lead to goal misalignment and undermine policy and program efficacy.” Through our literature review and interviews with USFS managers across the region, we have shown that coexistence remains highly multidimensional and often underspecified and ambiguous. Examining the concept of coexistence from the perspective of land managers—who must balance conservation aims with long-established land uses, including livestock grazing—sheds light onto this multidimensionality while clarifying coexistence as a process rather than an end goal. Our approach also reflects political ecology insights around co-production: coexistence is not just a question of changing attitudes, but must be also about practices; it cannot just be about the right tools, but must contend with questions of trust and social relations; it is not only about the work of those on the ground, but must also address higher-level structures, policies, and the broader socio-political context that can either support or undermine the best intentions and efforts.

On the Boise, one of the first national forests to have an established wolf population following federal reintroduction, one manager noted, “I do feel pride that the forest that I work on [helped in] releasing those animals to reestablish a more normal and robust population. I think that's a terrific history, and I really appreciate the fact that I was here and was able to see this kind of wave of them reoccupy what historically they would have.” USFS grazing allotments where wolves and livestock co-occur serve as a valuable microcosm for considering the broader potential and pitfalls of conservation in shared landscapes. For managers, much of the trouble surrounding coexistence comes not from a lack of enthusiasm, expertise surrounding wolves, livestock, or the socio-ecological systems they manage, nor from a misrecognition of the socio-political hurdles they face. Ultimately, as insights from political ecology help clarify, manager decision-making is socially and politically constrained. Public lands management remains fraught, inseparable from the region's history and ongoing political contestation (Brugger et al., 2020). Future research might consider how this reframing—of environmental management as situated social praxis, and of coexistence as complex and multi-dimensional—might translate into practical and policy changes given the sometimes-contradictory imperatives managers face, and the multiple value-laden claims on shared public lands.

Land managers represent an under-explored set of actors vis-à-vis wildlife coexistence, managing habitat and contending with sometimes conflictual human values and land uses—not only in the American West but worldwide. They are the “boots on the ground” when it comes to practices of coexistence and are uniquely positioned in debates over how to promote conservation while navigating diverse perceptions and values and managing social relations between stakeholder groups. Our hope with this study is to contribute toward the development of common understandings of a central concept in both the literature and on-the-ground practice around HWC and wolf conservation—and in so doing increase the possibility for collaboration and empathy among those engaged in this complex social-ecological challenge.
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FOOTNOTES

1The Multiple-Use Sustained-Yield Act of 1960 (Public Law 86–517, 74 Stat. 215, June 12, 1960).

2This tendency appears to extend to wolf issues worldwide; compare Skogen et al. (2008).

3These attitudes complicate the conclusions of Treves et al. (2016), van Eeden et al. (2018), and others regarding the evidentiary basis for certain management techniques in reducing depredation. If interventions serve as a mollifier of human conflict (and hence potentially avoid worse outcomes for wolf populations), there may yet be validity to their usage even in the absence of proven effectiveness, a prospect that calls for further social science study (Creel et al., 2015; cf. DeCesare et al., 2018; Ohrens et al., 2019).
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Approach Mechanism Examples

Reconnaissance Monitoring wolf presence and movements allows land Radio and/or GIS collars, wildlife cameras, howl surveys,
managers and/or livestock producers to proactively avoid public reporting of wolf sightings.
interactions and reduce spatial overlap between wolves and
livestock.

Husbandry By changing approaches to livestock management, Herding or range riding to protect livestock; removal of
producers may be able to reduce attractants to wolves and livestock carcasses and bone piles; additional protection of
minimize likelihood of conflict. calving/lambing areas; prompt removal/treatment of sick or

injured livestock; changes to timing of turnout onto grazing
allotments; relocating herds or changing pasture use;
techniques of "low-stress livestock handing” (Bangs et al.,
2006; Bamnes, 2015; Stone et al., 2017).

Deterrents. Non-lethal hazing and distancing technologies, developed to Livestock guardian dogs (Gehring et al., 2010); flaky and
deter wolves from attacking livestock. Mechanisms include electrified “turbo-fladry” (Davidson-Nelson and Gehring,
direct disruption of attacks, aversive conditioning, and spatial  2010; Lance et al., 2010; liopoulos et al., 2019; Young et .,
interventions to physically enclose livestock areas (see 2019); noise-makers; non-lethal munitions; automated
Wikinson et al., 2020). devices such as Foxights and radio-activated guard boxes

(Bangs et al., 2006; Barnes, 2015; Stone et al., 2017).

Lethal control Targeted removal of “problem wolves” in areas where conflict  Aerial shooting (from helicopter), trapping (generally by USDA
occurs. Removal may be incremental one wolf targeted at a APHIS Wildife Services agents), or issuing kill permits to
time) or full pack removal. (Eflectiveness debated: see affected ivestock producers.

Bradley et al., 2015; DeCesare et al., 2018).

Hunting Generalized (non-targeted) wolf population reduction. Kiling Regulated, legal hunting seasons (managed by state fish and
wolves reduces or limits numbers and works to increase wildie agencies); designation of wolves as a “shoot-on-sight”
wolves’ fear of humans / prevent habituation. species.

Compensation Financial payments to affected livestock producers for Payments to producers for confimed wolf kils (procedures

wol-caused losses, with aims of reducing financial burdens,
increasing social tolerance, and building support for
conservation efforts (Dickman et al,, 2011; Steele et al,
2013).

vary by location and have changed over time).
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*Sightings reported prior to these dates.
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