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Introduction

After decades of campaigns to exterminate large car-
nivores in the USA, by the 1970s public opinion had shift-
ed, leading to the listing of the grey wolf (Canis lupus) and
grizzly bear (Ursus arctos) under the Endangered Species
Act. Through recolonisation and translocations from Can-
ada in the 1990s, grey wolves rebounded and reestab-
lished in seven of the western United States: California,
Colorado, Idaho, Montana, Oregon, Washington and Wy-
oming (Fig. 1). Additionally, there are now over 286 Mex-
ican wolves (C. lupus baileyi) in Arizona and New Mexico
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as a result of reintroduction efforts that began in 1998.
Successful conservation programmes also led to the ex-
pansion of grizzly bear populations from strongholds in
Yellowstone and Glacier National Parks into Montana,
Wyoming and Idaho.

As wolf and grizzly bear populations continue to ex-
pand, they increasingly occupy public and privately owned
rangelands. Ensuring habitat connectivity is a central goal
for conservation of large carnivores and their native un-
gulate prey. Rangelands, which provide grazing for live-
stock as well as habitat and movement corridors for wild-
life, are a central piece of the landscape mosaic. However,
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large carnivores can threaten the viability of livestock
operations through direct impacts (i.e. depredation) and
indirect effects (e.g. reduced pregnancy rates in breeding
livestock, reduced weaning weights in calves, increased
labour for monitoring and management). The twin goals
of reducing losses to agriculture while sustaining large
carnivore populations have led to an increasing emphasis
on the development of nonlethal approaches to conflict
mitigation. This calls for rigorous evaluation of potential
practices and the help and knowledge of livestock produc-
ers to find sustainable and effective solutions.

In 2021, we formed a consortium to evaluate the effec-
tiveness of nonlethal techniques to reduce direct and in-
direct losses and to provide producer-led feedback to
agencies and organisations providing conflict reduction
programmes to improve their practicality, utility and ac-
cessibility. The Conflict on Working Lands Conservation
Innovation Grant (CoW-CIG) brought together represent-
atives of non-profits, federal and state agencies, univer-
sities, private livestock producers and landowners from
across the western USA. We worked together to evaluate
three nonlethal techniques that were commonly used on
extensive cattle and sheep ranches in the region but
would benefit from a scientific basis for implementation
where livestock typically graze on lower elevation private
land in winter months and on higher elevation public,
multi-use lands in summer months (Fig. 1). We also cre-
ated a platform for shared learning and knowledge ex-
change. Our research and outreach were paired with an
effort to develop more durable funding opportunities for
landowner-implemented nonlethal techniques. In this
article, we describe the collaborative approach that our
consortium used to co-produce, evaluate, implement and
share knowledge about range riding, carcass management
and fencing (Fig. 2). We share our experience implement-
ing this project and lessons learned to inform future ini-
tiatives to reduce conflict on rangelands.

Nonlethal techniques

Range riding

Range riding is a long-used nonlethal technique where
human presence is used to manage livestock, deter carni-
vores and monitor the activity of both [1,2]. It can provide
a myriad of operational benefits, such as detecting live-
stock carcasses, rotational grazing, deploying other nonle-
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Fig. 1. Map of the western USA showing approximate wolf and
grizzly bear ranges as of 2025 and CoW-CIG consortium range
riding and carcass management research areas (Sources: Mapbox,
USFWS, icons from Gan Khoon Lay and Jems Mayor).

thal techniques and adaptive management. Range riding
is flexible and varies according to operational contexts and
goals, as the rider makes decisions in real-time based on
the landscape, livestock behaviour and predator activity [2].

Carcass management

In the western US, deadstock (i.e. livestock carcasses)
are often left in place or put in a single location that is
referred to as a bone pile. Carcasses and bone piles attract
carnivores, influencing their diet and behaviour as they
scavenge the remains and spend more time in the area [3].
Carcass management, popularised in the western US by
the Blackfoot Challenge in the early 2000s [1,4], is the
practice of removing deadstock to prevent it becoming an
attractant that lures carnivores into areas near livestock
or human infrastructure. It involves secure enclosures,
typically off ranches or away from ranch infrastructure,
where carcasses can be composted or buried. Carcasses
are removed by producers to off-site locations or collected
by personnel from the local organisation coordinating the
programme. In addition to reducing carnivore-livestock
interactions, carcass management can reduce risk of griz-
zly bear—human interactions, prevent pathogen transmis-
sion, protect water quality and prevent attracting other
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Fig. 2. Nonlethal tools evaluated by the Conflict on Working Lands - Conservation Innovation Grant consortium. From top left clockwise:
An electric fence installed on a livestock operation in Montana (Photo: Russell Talmo); dead cattle picked up as part of the Madison Valley
Ranchlands Group’s carcass management programme in Montana (Photo: Linda Owens); a range rider herding cattle in northeastern
Washington state (Photo: Jay Shepherd); range riders checking livestock and looking for predator sign in New Mexico (Photo: Lori
McCurdy); domestic compost pile for livestock carcass removal run by the Blackfoot Challenge in collaboration with local partners (Photo:
Matt Collins); installation of fladry to deter predators in Montana (Photo: Louise Johns).

scavengers like ravens (Corvus corax) which can affect
livestock and other wildlife such as sage grouse (Centro-
cercus urophasianus), a ground-dwelling bird of conserva-
tion concern impacted by nest predation by ravens.

Fencing

Fencing is among the most common strategies to re-
duce depredation by excluding predators or containing
livestock. In the western US, 4- and 5-wire electric fences,
turbo-fladry, temporary electric night pens and electrified
drive-over mats are promising designs to reduce the im-
pacts of grizzlies and wolves. Temporary electric night
pens are typically used for sheep herds on western range-
lands. Electric fences are typically used to secure calving
and lambing pastures and other attractants (e.g. chicken
coops) on home ranches and electrified drive-over mats are
used around infrastructure in areas where vehicles transit.

Co-production of methods

The CoW-CIG consortium committed to research
based on the concept of co-production [5] to help ensure
that our findings were relevant and practical, and that our
education and outreach efforts contributed to the use of
nonlethal techniques, policy and collaboration across ag-
riculture and wildlife management [6]. We recognised that
conflict prevention strategies designed and implemented
without agricultural expertise would have limited local
relevance and may be detrimental to the real and per-
ceived efficacy of the techniques. We defined co-
production as: processes that iteratively bring together
diverse groups and their ways of knowing and acting to
create new knowledge about reducing conflict and using
practices to inform holistic, adaptive decision-making for
working landscapes, habitat permeability and agricultur-

12 Carnivore Damage Prevention News | Issue 31 | Autumn-Winter 2025



COLLABORATIVE RESEARCH TO MITIGATE CONFLICT WITH BEARS AND WOLVES IN THE AMERICAN WEST

al production. We immediately began the co-production
process by ensuring the entire team, including represent-
atives of livestock owners, were involved in selecting two
graduate students. The team helped to develop the adver-
tisement, select applicants for interviews, participate in
the interview process and vote to choose the successful
candidates.

To inform the metrics of effectiveness for each nonle-
thal technique and the methods needed to measure those
metrics, the consortium developed technical advisory
committees (TACs) for each technique. TAC participants
included consortium members, wildlife management pro-
fessionals and agricultural practitioners who met weekly
or bi-weekly to ensure the practicality and relevance of
metrics and methods in order to meet both the interests
of livestock production and the needs of carnivore ecolo-
gy. Graduate students and university researchers within
the consortium served as facilitators [7]. After defining
research questions, facilitators proposed methods and
received feedback from TAC members. Pilot projects were
conducted on livestock operations with TAC members to
receive feedback, test different approaches and bring
findings back to the TACs for method adjustment. Re-
search plans were then implemented by the graduate stu-
dents in collaboration with TAC members and other pro-
ject partners, such as livestock producers participating in
research and state wildlife agencies. After a full year of
deliberation with TACs, we piloted research methods with
input from relevant parties and then finalised the study
design and began data collection.

Researchers and practitioners in the human-carnivore
conflict field sometimes lack understanding of the com-
plexity of livestock operations’ resource management [7].
Regular TAC meetings helped to ensure research ad-
dressed the concerns and experiences of livestock produc-
ers and practitioners. TACs created awareness for priori-
ties that would have not been detected by a singular group,
created dialogue on the logistical considerations for the
deployment of each method and promoted transparency
and credibility in how research was being conducted.
Consortium members gained critical understanding of
how nonlethal techniques fit into the changing needs of
rangeland and livestock management, land management
policies and resource concerns.

Collaborative research

The range riding TAC identified a need to understand
the diversity of approaches to riding and how different
approaches may impact overall effectiveness under varied
operational contexts. This TAC also identified a need to
measure the impact of range riding on depredations as
well as physiological indicators of predator-induced stress
(e.g. pregnancy rates, calf weaning weights, cow body
condition, chemical indicators of stress such as cortisol
and thyroid levels) and behavioural indicators of stress
(e.g. increased vigilance). Due to the diverse nature of
range riding approaches, the TAC also decided to conduct
extensive interviews with livestock producers and range
riders to understand how decisions are made in the field
and the limitations to rider deployment. In partnership
with state and federal wildlife agencies from Montana,
Oregon, Washington, New Mexico and Arizona, the Black-
foot Challenge, Northeast Washington Wolf Cattle Col-
laborative, the Centennial Valley Association as well as
range riders and livestock producers across the western
USA, data on predator activity, cattle behaviour and rider
decision-making were collected for three years across 13
ranches. Once analyses are complete and findings availa-
ble, the range riding TAC will meet to deliberate the in-
terpretation of results to ensure they are accessible and
meaningful to individuals and agencies deploying riders.

The carcass management TAC proposed a study fo-
cused on whether the practice of carcass management
shaped the home ranges, habitat selection and move-
ments of grizzly bears and wolves. Thanks to extensive
GPS-collaring efforts by partners from two state agencies
(Oregon Department of Fish & Wildlife and Montana Fish,
Wildlife & Parks) we obtained collar data from dozens of
individual wolves and grizzly bears in areas with and
without carcass management. We are working to combine
these data with depredation events, bone pile locations
and metrics of the human footprint to determine the de-
gree of influence of carcass management.

The fencing TAC took a unique approach to under-
standing how fencing was being used across the American
West as a nonlethal technique. The TAC designed a survey
for livestock producers about their operation, fence de-
signs they have used, their effectiveness and from whom
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they received information. The survey was then distribut-
ed to livestock producers via our consortium’s network.
The group also partnered with a wildlife conservation
non-profit that implements nonlethal techniques, to sur-
vey its programme participants about the effectiveness of
electric fences that they have installed to deter grizzly
bears in Montana.

Knowledge exchange

Overcoming barriers

There is an important body of research on conflict mit-
igation in the western US, but there are still three prima-
ry hurdles to the adoption of nonlethal approaches: 1)
they are often designed outside the ranching community,
resulting in techniques and programmes that do not ac-
count for the diverse, complex and sometimes limiting
relationships between an operation’s environmental,
economic and social dynamics, therefore techniques are
sometimes not feasible, are cost prohibitive or simply in-
effective; 2) often the most promising and innovative
techniques are unknown to producers and managers alike
because they are the least researched and communicated,;
and 3) producers who try new innovative techniques are
often geographically separated from other producers con-
fronted with the same challenges, limiting a key mecha-
nism of information transfer. TACs addressed the first
hurdle, while our field-based research took additional
measures to address the second and third. While the re-
search was underway, together with the TACS we co-
created documents for practitioner use, held various we-
binars and in-person workshops to provide peer-to-peer
learning and opportunities for producers and wildlife
agencies to work through challenges to collaboration sur-
rounding nonlethal techniques and created technical re-
ports that would serve to inform the public and policy-
makers about carnivore-livestock conflict mitigation.

Guides and toolkits

We wanted to provide a comprehensive overview of
risk assessment and the three nonlethal techniques based
on livestock producers’ and practitioners’ experience to

inform others interested in using these practices. First, we
created a guide for landowners, conservation planners
and other partners to support designing and deploying
site-specific nonlethal techniques to reduce conflicts
while managing landscapes for multiple production and
conservation values. The technical paper “Reducing risk
on the range: Non-lethal practices for managing carnivore—

»]

livestock conflicts™ provides information on evaluating
depredation risk over space and time, offers background
information on the form and functions of range riding,
carcass management and electric fencing/fladry and out-
lines principles to guide practice implementation and
adaptive management [8].

With the TACs, we also co-produced ‘tool kits’: docu-
ments conveying the context-specific application of each
of the three nonlethal techniques, including case studies
highlighting different settings throughout the West. The
range riding tool kit? provides a concise definition of the
practice (Fig. 3) as well as best practices for implementa-
tion [9]. The carcass management tool kit® categorises
and describes the four considerations of carcass manage-
ment: 1) finding and securing a carcass; 2) temporary or
permanent ranch facility; 3) transportation; and 4) com-
munity carcass management facility [10]. The fencing
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Fig. 3. Range riding schematic from the tool kit,

I https://westernlandowners.org/wp-content/uploads/2024/11/Tech_Note_Non-Lethal-Risk-Management-Practices_Final.docx-2.pdf.
2 https://westernlandowners.org/wp-content/uploads/2024/08/Range-Riding-Tool-Kit-FINAL.pdf.
5 https://westernlandowners.org/wp-content/uploads/2024/08/Carcass-Management-Tool-Kit-_-FINAL.pdf.
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tool kit* offers an overview of four widely used types of
fencing including turbo-fladry, electric night pens, 4- or
5-wire fences and electric drive-over ‘unwelcome mats’,
as well as information to guide their context-specific im-
plementation [11].

Webinars and workshops
In order to disseminate information and highlight the

producers whose knowledge led the way for forming the
toolkits, the project team hosted four webinars attended by
over 500 individuals from all seven states within the project
area. We also held a series of knowledge exchange work-
shops on range riding in different areas. The format varied
by participant interest, but general themes included:

1) Peer-to-peer knowledge sharing opportunity for live-
stock producers, range riders, agency staff and NGO
employees to discuss varied approaches to range rid-
ing (Fig. 4).

2) Free wildlife track and sign certification opportunity
for range riders, producers and state and federal wild-
life agency staff, requested by rider and producer pro-
ject partners (Fig. 5).

3) Space for producers and wildlife management agen-
cies to deliberate solutions to inter-group conflicts
limiting effective range rider deployment.

The CoW-CIG consortium identified producers and
practitioners from across the western US with experience
in conflict mitigation. Panellists were invited to share
their experiences with range riding, working with state
and federal wildlife and agricultural agencies, and with
predator conflict in general. Attendees could ask ques-
tions, and conversations were facilitated at both the full
group and smaller break-out group scales. A few transver-
sal topics from the workshops were: defining good range
riding; improving its effectiveness and what training rid-
ers need; and what metrics to use to best deploy range
riders across the landscape under limited resources. Im-
portantly, participants agreed that being an “effective
rider” is context-specific due to the unique goals of each
producer, local wildlife policy, changing conflict risk and
the many tasks assigned to a rider, including monitoring
and/or managing livestock, locating depredations, recog-
nising potential early patterns of conflict, etc.

We distributed surveys at two of these workshops. All
respondents (n = 53) agreed that the workshop and train-
ing improved their awareness of the topics covered.
Ninety-six percent agreed that the workshop provided
new knowledge and was current, up to date and relevant,
while 70% said that it provided new skills. Overall, 81 %
of respondents rated the workshop as excellent and the
other 19% as good. Most respondents (n = 29) agreed that
they were likely to use some aspect of the project in the
next year: a) “to adopt one or more of the practices men-
tioned” (76 %); b) “to increase networking with other pro-
ducers” (79 %); and c) “to add value to some aspect of my
operation” (63 %) (Fig. 6).

Forty-eight respondents (91%) reported that they
planned to share what they learned from the workshops
with their neighbours and community. Aspects of the
workshops particularly appreciated by participants in-
cluded: 1) getting to know the different organisations and
stakeholders in person, especially hearing their diverse
experience, knowledge and ideas; 2) the culture of respect,
honesty and teamwork maintained at the workshop
through hard conversations and different perspectives/
points of view; 3) having all agencies with a stake in the
game present; 4) community development; 5) the panel
discussions and break-out discussions; 6) hope and opti-
mism that there can be effective solutions to the current
conflict; 7) learning about new Natural Resources Conser-
vation Service (NRCS)° and other funding options for
range riding and wildlife conflict; 8) networking with fel-
low producers and/or range riders; and 9) the collabora-
tion and relationship building.

Podcast

To extend the reach of the project, partners developed
Working Wild U, an award-winning podcast aimed at tar-
get audiences of ranchers, wildlife managers and urban
wildlife enthusiasts. Hosted by team members Jared Bea-
ver and Alex Few, episodes are centred at the intersection
of cultural knowledge and science, exploring the chal-
lenges and successes of sharing and managing working
landscapes that support both people and wildlife. Season
1: Wolves in the West® featured partners and researchers
involved in this effort. At the time of writing, the podcast

* https://westernlandowners.org/wp-content/uploads/2024/08/Electric-Fencing-Tool-Kit-FINAL.pdf.
5 A federal agency that provides natural resource conservation solutions on private lands.

¢ https://workingwild.us/category/season-one.
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Fig. 4. A panel of livestock owners, range riders and government officials discuss range riding implementation during a knowledge

exchange workshop (Photo: Matt Collins).

has achieved over 35,000 downloads across all 50 US
states, topped by Colorado, Montana and California. It has
proved highly effective as a mode of communication, with
91 % of surveyed listeners saying the show improved their
awareness of the topics covered while 83 % of natural re-
source professionals and practitioners surveyed said they
intend to use some aspect of this project as an education-
al resource and when advising others on this issue.

Lessons learned

Trust and partnerships

As one of our team members, Gary Burnett, empha-
sised, quoting Montana Public Radio host Brian Kahn’,
“Trust is gained a teaspoon at a time and lost by the gal-
lon.” The project relied on decades of trust that was built
by project members with livestock producers, landowner
collaboratives and wildlife managers. The success of this
project would not have been possible without the pre-
existing partnerships between these interest groups
working for a common purpose.

7 https://www.mtpr.org/show/home-ground.

#

Trust and relationship building continued to be prior-
itised throughout the project. New research partners were
invited to attend and provide feedback during TAC meet-
ings and webinars and were also invited to attend range
rider workshops, often as panellists. Graduate students
and their technicians spent at least six months of the year
living and working with livestock producers and range
riders while collecting data. This repeated face-to-face
time and shared experience built real trust, promoted
open conversation and improved collaboration, further
improving research and education/outreach outcomes
[5,6]. Members and partner organisations of the CoW-CIG
consortium continue to work collaboratively with com-
munities to evaluate and implement conflict mitigation
tools.

Practical, relevant, accessible

Landowners and livestock producers maintain knowl-
edge of the land and stewardship practices that are not
often captured in scientific research or elevated for peer-
to-peer learning. Incorporating this knowledge is impor-
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tant for both impactful applied science and the develop-
ment and dissemination of conflict prevention techniques
that are operationally relevant, accessible and practical
[12]. Even the most effective nonlethal technique is not
effective if producers cannot afford to use it, do not find
its use practical or the technique does not fit into their
operational context. Similarly, nonlethal techniques must
be relevant to the economic and cultural contexts of live-
stock production. Producers’ decisions and their percep-
tions of the effectiveness of nonlethal techniques are
primarily based on their community, family and friends
as well as personal experience [13,14]. For example, pro-
ducers who believed more strongly that other producers
were reporting wolf depredation or applying for depreda-
tion compensation were more likely to intend to report
depredation and apply for compensation themselves [15].

Research, workshops and other products resulting
from a co-produced process that involves the agricultural

2 = Vg =

patterns (Photo: Matt Collins).

Fig. 5. Participants in a tracking event learn to estimate the age of large carnivore spoor in order to increase understanding of conflict

community at all stages of development are often more
trusted and valued by producers because they reflect their
perspectives and account for the complexities and chal-
lenges they face as stewards of the land. Products are
more likely to be shared among producers and workshops
are more likely to be attended if they follow such an ap-
proach. Co-production is also essential for fostering a
sense of shared ownership and agency over predator con-
flicts and mitigation measures [16,17], which has been
found to improve outcomes and the adoption and sus-
tained integration of potential solutions [6,12].

Flexible timelines

The co-production process illuminated the need for
flexibility, both from the research perspective and for de-
liverables to project funders. Co-producing research with

the TACs required an iterative process with multiple
meetings, both remote and in-person [7,12]. The team

|
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[Producers] In the next year | am likely to use some aspect of this project to:

a) Adopt one or more of the practices
mentioned

0 5 10 15 20 25 0 5 10

b) Increase my networking with other
producers

c¢) Add value to some aspect of my
operation

15 20 25 0 5 10 15 20 25

Count

Fig. 6. Responses of participants at range riding workshops held in Oregon and Arizona to three post-workshop survey questions.

made a collective decision to delay research by a year to
ensure a shared vision, build trust between members and
develop a true understanding of operational and land-
scape complexity before collecting data. Therefore, some
project deliverables took more time to develop than was
originally planned. Fortunately, our funders recognised
the importance of co-producing applied research and the
time required to do it well. The co-production process
also required frequent conversations with TAC members
and numerous revisions to research plans, which changed
the timing for graduate students to establish research
questions, methods and begin data collection.

Neutral spaces

Much of the contention around human-carnivore in-
teractions stems from different ways of thinking about
carnivore management. As part of our range riding work-
shops, wildlife track and sign evaluations brought live-
stock producers, range riders and wildlife management
agency employees together in a new and different envi-
ronment. This was very beneficial because it created a
space for individuals actively involved in interpersonal
conflicts related to livestock depredation to work and
learn together in a new setting. Research shows that con-
tact with outgroup members (i.e. people outside the cul-
tural group one identifies with), especially neutral contact
not directly related to the active conflict, can help reduce
stereotyping and increase capacity for building trust
[18,19]. We think this practice could be useful in the fu-
ture to create stronger relationships between groups who
otherwise interact primarily during conflict-heavy and
tense times, while also providing useful training that can
improve range riding’s overall effectiveness.

Project outcomes

The CoW-CIG team set out with the goal of reducing
the financial and social burdens of expanding predator
populations to livestock producers through innovation
and evaluation of nonlethal approaches, leading to more
resilient ranches and connected landscapes with sustain-
able carnivore populations. Through numerous co-
produced products, and by furthering research around
conflict prevention practices, our efforts contributed to
novel cost-sharing opportunities that will support live-
stock producers, reduce conflicts and increase landscape
permeability for predators.

This project developed communities of practice among
diverse stakeholders in conflict reduction, supporting in-
formation exchange and collective action to meet shared
goals. Through TACs and consistent communication
among partners, our project leveraged the diverse skill
sets and knowledge of all project partners and partici-
pants to further durable policies and products. Determin-
ing questions and methods collaboratively was useful to
create a mutual understanding of research priorities and
context dependence of nonlethal techniques on range-
lands in the western US. Networks developed through this
project have led to conservation innovation and impact
in conflict reduction while also serving as a venue to dis-
seminate important information across stakeholder
groups. Through a deliberate process of elevating live-
stock producer voices in guiding the direction of research
and communications, our project developed products, in-
cluding webinars, toolkits and guides representative of
the needs and perspectives of those most affected by
predator conflict. Additionally, our range rider workshops
provided key opportunities for peer-to-peer learning, dis-
cussion and deliberation among local practitioners and
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agency stakeholders collaborating to reduce carnivore—
livestock conflict and meaningful new experiences to help
build trust.

The crowning achievement of our work is the inclusion
of the three targeted measures into funding opportunities
(called ‘practice standards’) through the NRCS and Farm
Bill%. Now, livestock producers in the western US can ap-
ply for federal funding to implement turbo-fladry and
carcass management on their land. A practice standard for
range riding has been established in five states and is cur-
rently under consideration for West-wide availability.
This effort laid the groundwork for two successful Region-
al Conservation Partnership Program applications, a
22 million USD investment to support adoption of these
nonlethal techniques in five western states. This reflects
theteam’scommitmenttoanintentional,high-investment
co-production process resulting in what has been called,

“actionable knowledge that can catalyse broader societal
transformation of governance and knowledge production
processes” [16]. Our project was thus successful in chart-
ing the course of research topics that will inform nonle-
thal approaches and ensuring federal funding for live-
stock producers who wish to implement them.
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