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Human-wildlife conflicts are an important factor for consideration in 
wildlife management at urban-wildland interfaces. Effective and adaptive 
management of human-wildlife conflicts is needed to promote tolerance 
and coexistence of humans and wildlife. Anecdotal reports suggest a 
recent spike in human-elk conflicts in California, yet there has not been 
a systematic analysis of human-elk conflicts in the state. To better under-
stand human-elk conflicts in California, we conducted thematic analysis 
of human-elk conflicts reported in the California Department of Fish and 
Wildlife’s Wildlife Incident Reporting (WIR) system. We also conducted 
a hotspot analysis using locations of human-elk conflicts reported in the 
WIR system and evaluated reports for principles of adaptive manage-
ment. The WIR system contained n = 89 reports for elk and n = 78 of 
these described conflicts with elk. Overall, property damage (including 
crop damage) was the most common type of human-elk conflict reported, 
occurring in 69% of reports (n = 54/78), followed by non-competitive 
conflict with domestic animals (13%), competition with domestic livestock 
(12%), and habituation to humans (24%). We identified three hotspots of 
human-elk conflict in California in Del Norte, Kern, and San Luis Obispo 
counties. All incidents of human-elk conflict reported in the WIR system 
included at least one principle of adaptive management. We recommend 
modifications to the WIR system and interactions with property own-
ers and stakeholders to enhance and facilitate adaptive management of 
human-elk conflicts in California.
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Conflicts between humans and wildlife are an important aspect of wildlife conser-
vation and management, particularly in areas where expansive urban-wildland interfaces 
exist. Human-wildlife conflicts at urban-wildland interfaces can range from mild nuisance 
(e.g., deer eating a flower or vegetable garden; Drake et al. 2005) to monetary losses from 
crop or domestic animal depredation (Madhusudan 2003; Mackenzie and Ahabyona 2012) 
and destructive property damage (e.g., bears breaking into vehicles and buildings; Madison 
2008). Human-wildlife conflicts can undermine species conservation efforts (Inskip and Zim-
mermann 2009; Mateo-Tomás et al. 2012) and can impact public support for conservation 
and management policies (Redpath et al. 2004; Madden and McQuinn 2014). Therefore, 
conflict transformation (Madden and McQuinn 2014) is critical in managing and conserving 
wildlife at the urban-wildland interface.

Previous studies of human-wildlife conflict often have focused on social tolerance 
of large carnivores (e.g., Treves et al. 2004; Madison 2008; Bruskotter et al. 2009; Slagle 
et al. 2013; Bruskotter and Wilson 2014; Bautista et al. 2017). Large herbivores, such as 
deer (Odocoileus spp.) and elk (Cervus canadensis), also can be a significant source of 
human-wildlife conflict (Van Tassell et al. 2000; Lee and Miller 2003; Walter et al. 2010). 
Herbivorous species can cause “depredation” (i.e., property damage or destruction, consistent 
with California Fish and Game Code section 4181) when they consume agricultural crops 
or cause damage to trees, shrubs, fences, or buildings (VerCauteren et al. 2006; Hegel et al. 
2009; Walter et al. 2010). Large herbivores also can pose a risk to human health and safety 
through vehicle collisions (Gagnon et al. 2007) and as vectors of zoonotic disease (Micha-
lak et al. 1998; Rhyan et al. 2013). In recent years, the need to better understand conflicts 
between humans and elk was identified as one objective in California’s Elk Conservation 
and Management Plan, hereafter the California Elk Plan (California Department of Fish and 
Wildlife (CDFW) 2018). The California Elk Plan calls for alleviation of human-elk conflict 
and emphasizes growing elk populations by 10% where conflict is expected to be minimal 
(CDFW 2018). To know where conflict is expected to be minimal, first it is necessary to 
understand what constitutes human-elk conflict in California. While anecdotal reports suggest 
elk conflicts in California are largely related to depredation, including property damage, a 
more robust and systematic approach is needed to quantitatively assess conflict and meet 
goals identified in the California Elk Plan. Establishing a baseline of conflicts from data 
also is necessary to map “hotspots” of human-elk conflicts, which also was identified as a 
need in the California Elk Plan.

The California Elk Plan also emphasizes the importance of adaptive management, 
which is a structured, iterative process used to make, evaluate, and learn from management 
decisions with the overall goal of improving management and decreasing uncertainty over 
time (Stankey et al. 2005; Williams et al. 2009; Williams 2011). Although definitions and 
structures for adaptive management vary, they typically involve the following elements, 
structured in an iterative process: (1) conceptualizing the problem, (2) planning monitoring 
and other actions, (3) implementing planned actions, (4) analyzing and interpreting results, 
and (5) adapting strategies based on results. Understanding what human-elk conflict is oc-
curring, and where it is occurring in the state, is central to conceptualizing the scope of the 
problem and is a necessary first step in the adaptive management process.

To support goals for elk conservation and management identified in the California Elk 
Plan (CDFW 2018), we systematically reviewed reports of human-elk conflict submitted to 
the California Department of Fish and Wildlife (CDFW). Our objectives were to: (1) describe 
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predominant themes of human-elk conflict in California; (2) map hotspots of human-elk 
conflicts throughout California; (3) and evaluate whether responses to human-elk conflict 
were consistent with principles of adaptive management. We also identified other potential 
sources of human-elk conflict not reported in the WIR system, future research priorities, and 
provided recommendations to enhance management and resolution of human-elk conflicts 
in California.

METHODS

Study Area

California is home to three subspecies of elk—Rocky Mountain (Cervus canadensis 
nelsoni), Roosevelt (C. c. roosevelti), and tule (C. c. nannodes; endemic only to California) 
that are distributed throughout 22 Elk Management Units (EMUs; Fig. 1). Though once 

Figure 1. Distribution of Rocky Mountain, Roosevelt, and tule elk in 22 elk management units in California (current 
as of December 2020; locations of confined herds are not shown).
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decimated throughout California—and in some cases pushed to the brink of extinction (tule 
elk) or extirpation (Roosevelt elk)—all three subspecies of elk in California are increasing 
in number and distribution throughout the state (CDFW 2018).

Roosevelt elk in California occur primarily in the North Coast and Klamath Prov-
ince, from coastal Mendocino County north to Humboldt and Del Norte counties, as well 
as part of Shasta, Trinity, Tehama, and Siskiyou counties. Roosevelt elk use various types 
of habitats including montane and bottomland grasslands, oak woodlands, coastal dunes, 
coastal coniferous rainforests, and wetlands. Predominant tree species are hemlock (Tsuga 
heterophylla), grand fir (Abies grandis), Douglas fir (Pseudotsuga menziesii), chinquapin 
(Chrysolepsis chrysophylla), noble fir (Abies procera), white fir (Abies concolor), and red 
fir (Abies magnifica). Coastal habitats are characterized by mild temperatures and substantial 
rainfall, whereas more interior areas experience rain-shadow effects and extreme tempera-
tures. Elevation ranges from approximately 0–4200 m. Land ownership varies among each 
Elk Management Unit occupied by Roosevelt elk: 80% of land in the Mendocino Roosevelt 
Elk Management Unit is privately owned, compared to 40% and 35% of land in the North 
Coast and Marble Mountains EMUs being privately owned (CDFW 2018). Primary land 
uses on private lands include forestry, livestock operations (e.g., dairy farming, ranching), 
and commercial crop production (e.g., lilies, pumpkins).

Rocky Mountain elk occur primarily in northeastern California in the Cascades and 
Modoc Plateau province in Modoc, Siskiyou, Lassen, Plumas, Butte, and Shasta counties. 
Habitat types available to Rocky Mountain elk in northeastern California include blue 
oak (Quercus douglasii)-foothill pine (Pinus sabiniana), Sierran mixed conifer, montane 
hardwood-conifer, Ponderosa pine (Pinus ponderosa), and montane hardwood. Elevation 
ranges from 240–3,000 m (CDFW 2018). Predominant tree species include lodgepole pine 
(Pinus contorta), western white pine, ponderosa pine (Pinus monticola), white fir (Abies 
concolor), and aspen (Populus tremuloides: CDFW 2018). Land ownership is approximately 
55% public and predominant land uses on private lands include forestry, livestock operations, 
and agricultural crop production. Another population of Rocky Mountain elk occurs in in 
Kern County, in central California—part of the Central Valley and Sierra Nevada Province 
(CDFW 2018). In the 1960s, a local ranch operator imported Rocky Mountain elk to the 
area from Yellowstone National Park; poor fence maintenance on the ranch resulted in elk 
escaping confinement and establishing a free-ranging population (CDFW 2018). Rocky 
Mountain elk in Kern County use habitats ranging in elevation from 900–2,400 m (CDFW 
2018). Land ownership is primarily private within the EMU, and land is used for farming 
and livestock grazing (CDFW 2018). As of 2018, private property conflicts were considered 
minor (CDFW 2018). Additionally, there are Rocky Mountain elk on a private ranch on 
California’s Central Coast, in San Luis Obispo County.

Tule elk have the broadest distribution of all three subspecies of elk in California, oc-
curring in the North Coast and Klamath (Mendocino County), Bay Delta and Central Coast 
(Solano, Marin, Alameda, San Joaquin, Santa Clara, parts of Stanislaus, Monterey, and San 
Luis Obispo counties), Central Valley and Sierra Nevada (Lake, Colusa, Glenn, Yolo, parts 
of Stanislaus, Merced, and Kern counties), and Deserts provinces in California (Owens Val-
ley, Inyo County). Predominant habitat types in the Bay Delta and Central Coast Province 
include estuarine marshes (e.g., at Grizzly Island Wildlife Area); annual grasslands; blue 
oak, interior live oak (Quercus wislizeni), and mixed oak-foothill pine woodlands; mixed 
chapparal, and riparian (CDFW 2018). Common wetland plants in estuarine marshes include 
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saltgrass (Distichlis spicata), pickleweed (Salicornia virginica), tules (Scirpus spp.), cattails 
(Typha spp.), Baltic rush (Juncus balticus), and fat hen (Atriplex triangularis). Grassland 
plants include brome (Bromus spp.), wild oats (Avena spp.), fescues (Festuca spp.), ryes 
(Lolium spp.), tall wheatgrass (Elytrigia spp.), and mustards (Brassica spp.; CDFW 2018). 
Habitat types in the Central Valley and Sierra Nevada province includes annual and perennial 
grasslands, mixed chaparral, blue oak woodlands, blue oak-foothill pine, valley oak (Quercus 
lobata) woodlands, coastal chapparal (CDFW 2018). Elevation ranges from 0–2,700 m. Up 
to 90% of lands in some EMUs in the Central Valley and Sierra Nevada and Bay Delta and 
Central Coast provinces are privately owned and these areas are the most densely populated 
within the range of tule elk (CDFW 2018). Primary land uses include residential and com-
mercial developments, agricultural crop production, and livestock grazing. The climate is 
Mediterranean and characterized by hot, dry summer, and cool, moist winters (CDFW 2018). 
Oak, pine, chamise (Adenostoma fasciculatum) and Ceanothus (Ceanothus spp.) comprise 
the predominant trees and shrubs (CDFW 2018). In the Desert province, habitat types are 
primarily Great Basin and Mojave Desert shrub communities, with predominant species of 
vegetation varying across elevational and moisture gradients, including saltbush (Atriplex 
spp.), sagebrush (Artemisia spp.), rabbitbrush (Chrysothamnus nauseosum), greasewood 
(Sarcobatus vermiculatus), saltgrass (Distichlis spicata), shadescale (Atriplex confertifolia), 
bitterbrush (Purshia spp.), mountain mahogany (Cercocarpus ledifolius) and Ceanothus 
(CDFW 2018). In riparian areas, willows (Salix spp.), cottonwood (Populus fremonti), and 
cattails (Typha domingensis) predominate and >95% of land ownership is public, with the 
Los Angeles Department of Water and Power being the primary landowner in the Owens 
Valley (CDFW 2018). Additional information on geophysical and ecological descriptions of 
California’s ecological provinces and habitat types available to elk is provided in the Cali-
fornia State Wildlife Action Plan (CDFW 2015) and the California Elk Plan (CDFW 2018).

Data Collection and Analyses

To identify major categories of human-elk conflict and conflict hotspots in California, 
we queried CDFW’s Wildlife Incident Reporting (WIR) system for all entries on elk. Since 
2016, the California Department of Fish and Wildlife has used the WIR system to track and 
respond to human-wildlife conflicts; depredation permits and reports from years prior to 
2016 are being migrated into the WIR system. Any member of the public can report incidents 
through the Department’s public web page for the WIR system (https://apps.wildlife.ca.gov/
WIR/). The reporting party (RP) enters information about the incident, including species, 
date, type of incident (e.g., concern for animal welfare, depredation, general nuisance, mor-
tality, potential human conflict, sighting, and public safety). Based on the location of the 
incident, the WIR system automatically assigns a CDFW investigator (either a biologist or 
a wildlife officer) who reviews the report and determines what action, if any, is appropriate. 
The investigator may conduct an investigation and provide advice on mitigation measures, 
or in some cases, may issue a depredation permit to the RP. While not all reports of conflict 
go through the WIR system (some calls go directly to CDFW staff in regional offices), it 
is the only centralized database of conflict incidents available to CDFW staff statewide.

After querying the WIR system for all reported elk incidents, we conducted a thematic 
analysis, using an inductive and semantic approach (Braun and Clarke 2006). That is, we 
allowed the data to determine themes and analyzed explicit content of WIR reports, rather 
than coming to the data with predetermined themes and reading into subtext and assump-

https://apps.wildlife.ca.gov/WIR/
https://apps.wildlife.ca.gov/WIR/
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tions motivating responses. We familiarized ourselves with the data and then identified and 
coded themes from the data, first at relatively coarse scales and then used secondary codes 
to describe subthemes within the data.

To map hotspots of human conflict, we overlaid locations of conflict (excluding reports 
categorized as ‘sightings’). Incident data were aggregated by counting incidents within fish-
net polygons using the Optimized Hot Spot Analysis tool in ArcMap 10.4 (Environmental 
Systems Research Institute, Redlands, CA). We conducted the analysis at the statewide level 
to ensure adequate sample sizes (i.e., a minimum of 30 points per polygon are required for 
hotspot analyses in ArcMap).

Finally, we evaluated whether departmental responses to conflict were consistent with 
the five principles of adaptive management (1) conceptualize (and defining) the problem, 
(2) plan monitoring and other actions, (3) implement planned actions, (4) analyze and in-
terpret results, and (5) adapt strategies based on results. We evaluated language and content 
of reports for evidence of principles of adaptive management as follows. If incident reports 
described the incident type explicitly (e.g., RP categorized incident as depredation) or the 
incident type could be inferred from language used in the description (e.g., elk attacking 
livestock), reports were considered to meet principle 1. If incident reports or responses 
included a description of plans for monitoring, they were considered to meet principle 2. 
Principles 3 and 4 were considered met if information was provided on how monitoring plans 
and actions were implemented, including any outcomes related to these plans and actions. 
We considered principle 5 met if responses were adapted based on results and outcomes 
associated with principle 3 and 4.

RESULTS

The Wildlife Incident Reporting system contained n = 89 reports for elk reported be-
tween 3 Nov 2009 and 4 Oct 2020 (Fig. 2, 3). These included n = 62 (70%) reports catego-
rized as depredation by elk, n = 11 (12%) reports categorized as general nuisance by elk, n 
= 7 (8%) reports categorized as potential human conflicts with elk, and n = 9 (10%) reports 
categorized as sightings of elk (Fig. 4). Incidents were reported in 12 counties (Figs. 3, 4). 
Reports characterized as sightings and those related to concerns over animal welfare were 
excluded from analyses as they did not constitute human-elk conflict. For reports describing 
human-elk conflict (n = 78), we identified four predominant themes: (1) property damage 
(including crop damage), (2) injury or harm to domestic animals, (3) competition with do-
mestic livestock, and (4) habituation to humans. Many reports (n = 27) described conflicts 
related to more than one of the predominant themes or multiple incidents per subtheme (e.g., 
multiple crops reported damaged).

Property damage was the most common type of conflict with elk reported in the WIR 
system, occurring in 69% (n = 54) of reports a total of n = 85 times. Fence damage was the 
most frequently reported subtheme of property damage (n = 32), followed by crop damage 
(n = 27), damage to landscape or landscaping (n = 9), damage to orchards (n = 9), and dam-
age to vineyards (n = 5). Reports of crop damage included eating crops, trampling crops, 
and defecating in crops. Affected crops included lettuce, lilies, alfalfa, corn, cauliflower, 
broccoli, green onion, and green chard, however, not all reports specified a type of crop 
damaged. Fruit (e.g., apple, plum) and nut (e.g., almond) trees were damaged by elk rub-
bing antlers and stripping bark from trees. Landscape damage included damage to lilacs (n 
= 1), tropical flowers (n = 1), gardens (including vegetables; n = 3), and other non-specific 
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Figure 2. Number of reports concerning elk, by year, in the Wildlife Incident Reporting (WIR) system in California 
from 4 Nov 2009–4 Oct 2020.

Figure 3. Locations of all Wildlife Incident Reporting (WIR) system reports concerning elk throughout California 
from 4 Nov 2009–4 Oct 2020.
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Figure 4. Number of Wildlife Incident Reporting (WIR) system reports concerning elk, by report category, from 
4 Nov 2009–4 Oct 2020.

damage (e.g., damage to “field”, “shrubs”, “bushes”). Other reports of property damage 
mentioned damage to tractors, game cameras, antennas, and metal trash cans. Incidents of 
conflicts between elk and domestic animals were described in n = 19 reports, including in-
cidents described as competition with domestic livestock (n = 9; 12% of all conflict reports) 
and non-competitive conflicts with domestic animals (n = 10; 13% of all conflict reports). 
Competition with domestic livestock included n = 8 reports of elk consuming pasture or 
forages (e.g., grass, hay) and animal feed and one report suggested elk were competing 
with livestock for water. Non-competitive conflicts included n = 7 reports of elk harassing 
or injuring domestic animals. Male elk were reported to stomp cattle calves and injure or 
break calves’ legs (n = 2). One report described an elk attacking and severely injuring a 
dachshund (small breed dog). Another report described a dog barking at elk and then being 
kicked by a female elk. Three other reports included reports of elk chasing pets, harassing 
horses, or safety concerns of elk endangering children. Livestock also were reported missing 
after elk damaged fences (n = 3).

Habituation (e.g., a lack of wariness or fear, failure to disperse) to humans was de-
scribed in 24% of all conflict reports. In most (17 out of 19 reports), habituation was reported 
with concerns about depredation, not as a stand-alone incident. The two stand-alone reports 
of habituation described an elk approaching or not moving away from a highly trafficked 
hiking trail and a concern that an elk was nearby (however, no aggression was described). 
Efforts to haze elk were described in n = 17 reports of property damage, with habituation 
to humans (including hazing activities) described in n = 16 reports. Elk were described as 
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unafraid of people, vehicles, loud noises (e.g., gunshots, noisemakers), lights, being hit with 
rubber bullets, or if they were deterred, they sometimes returned within minutes to hours 
after deterrence was suspended.

We identified three hotspots of human-elk conflict in California using n = 78 loca-
tions of human-elk conflict reported throughout California in hotspot analysis at the 99% 
confidence level. Human-elk conflict hotspots occurred in Del Norte, Kern, and San Luis 
Obispo counties, with the latter conflict hotspot extending into Monterey County (Fig. 5). 
All areas outside of the three identified conflict areas were determined to be non-significant 
in the hotspot analysis.

Among WIR system reports, n = 89 conceptualized the problem (principle 1 of adap-
tive management). Actions by CDFW were reported for n = 72 incidents, but few included 
substantive detail regarding specific responses; systematic monitoring (principle 2) was 
not planned as part of any responses. The most common action by CDFW was to advise 
(or attempt to advise—outreach with no response) the RP (n = 65) on actions that could be 
implemented, but only n = 1 incident mentioned continued communication (i.e., monitoring) 
between the RP and CDFW regarding the conflict. Except for reports of elk taken under 

Figure 5. Hotspots of human-elk conflict in California from 4 Nov 2009–4 Oct 2020, shown as 99% confidence 
intervals (CIs) of hotspots (red), identified using Optimized Hot Spot Analysis in ArcMap 10.4. All areas outside 
of 99% CIs were not significant in the Optimized Hot Spot Analysis.
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two of four lethal depredation permits that were issued, incident reports did not include 
follow up regarding whether planned actions were implemented (principle 3) or the results 
of implementing actions (principle 4).

DISCUSSION

Human-wildlife conflicts are on the rise where urban-wildland interfaces exist (e.g., 
Schell et al. 2020) and human-elk conflicts in California are no exception. Human-elk 
conflicts have increased in recent years (Fig. 2) concurrent with increases in distributions, 
numbers, and densities of elk throughout California (CDFW 2018). Using reports of human-
elk conflict in CDFW’s Wildlife Incident Reporting system, we identified four predominant 
themes of human-elk conflict in California, including property damage, conflicts with do-
mestic animals, and habituation to humans. We also mapped three hotspots of human-elk 
conflict in California. Our analyses also suggested that principles of adaptive management 
were weakly or incompletely applied in CDFW responses to human-elk conflicts.

Property damage was the predominant type of human-elk conflict in California as 
reported in the WIR system and fence damage caused by elk was a major subtheme docu-
mented almost universally throughout reports from across the state. Fence damage often was 
attributed to elk not clearing top wires of fences while trying to jump over them. As such, 
damage to fences caused by elk passage may be alleviated by modifying fencing to facilitate 
crossing (Hanophy 2009) where total exclusion of elk is not necessary or practical. Where 
total exclusion of elk is desired (e.g., because of conflicts related to forage competition or 
crop depredation), game-proof fences, including woven-wire and electric fences (e.g., CDFW 
2018), may be the most effective option; however, such fences may not be economically 
feasible. Future research is needed to better understand what type of exclosures are feasible 
for most property owners. 

Fencing and exclosures cannot alleviate all health and safety concerns related to 
disease outbreaks. For example, recent outbreaks of Escherichia coli in leafy greens have 
occasionally been linked to contamination from cattle in pastures upslope from greens 
fields (USFDA 2020), but we do not know of any outbreaks that have been attributed to 
elk in California (however, elk can transmit E. coli pathogens; Franklin et al. 2013). Where 
consumption of crops by elk is the primary conflict, new deterrence methods, including use 
of tannins or polyrope electric fences may help alleviate conflicts with elk while maintain-
ing safe and marketable commercial produce (Johnson et al. 2014, Monteith et al. 2019). 
Tannins, however, would not be useful to alleviate competition with cattle for forage, as 
cattle, like elk, are ruminants, and tannins impede digestion in ruminants (Robbins et al. 
1987a, b). Future research also can help determine how aware landowners are of alterna-
tives to exclusion fencing, and how awareness and implementations of such methods can be 
increased. Fencing also may be contraindicated when maintaining landscape connectivity 
is a management or conservation goal (Woodroffe et al. 2014). The California Department 
of Fish and Wildlife should continue to work with landowners and encourage implementa-
tion of fence-modifications that may alleviate conflict where total exclusion is not needed. 
In some situations, fence modifications could be trialed as part of an adaptive management 
response, particularly where private landowners, non-governmental organizations, CDFW, 
and other partners (e.g., Tribes, federal agencies) can work together to implement fence 
modifications and monitor their efficacy in alleviating human-elk conflict.
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Based on conflicts reported in the WIR system, we identified three hotspots of conflict 
in California, centered in Del Norte, San Luis Obispo, and Kern counties. The three hotspots 
of elk hotspots aligned with perceptions of where there are high levels of human-elk con-
flict in California (as indicated by anecdotal reports from regional CDFW staff; A. Gwinn, 
D. Hacker, C. Hilson, personal communications; and comments during public meetings). 
Several other areas we expected to be hotspots of conflict were not significant in the hotspot 
analysis. For example, anecdotally, human-elk conflicts are on the rise in Mendocino County 
(Moran et al. 2020), including several conflicts reported in the WIR system (Figs. 3, 4), yet 
Mendocino County was not identified as a conflict hotspot (Fig. 5). Similarly, human-elk 
conflicts have been reported anecdotally in Monterey and Inyo counties (J. Cann and M. 
Morrison, California Department of Fish and Wildlife, personal communications; CDFW 
2018), but there were no reports of elk conflict in the WIR system for Monterey or Inyo 
counties. The relatively fewer hotspots than anticipated likely reflects a lack of reporting in 
the WIR system, rather than a lack of elk conflict in places like Mendocino and Inyo counties. 

Public outreach, education, and communication could help spread awareness of the 
WIR system as a tool and resource in managing human-elk conflict. If more landowners are 
aware of the WIR system and how to communicate with CDFW about human-elk conflict, 
the WIR system will become a more reliable and valuable research tool for mapping conflict. 
Additional information on conflicts could help refine hotspot analyses, which ultimately could 
support regulatory changes aimed at alleviating human-elk conflicts. In identified conflict 
hotspots, as well as potential conflict hotspots (e.g., Inyo, Mendocino, Monterey counties), 
comprehensive population and conflict monitoring is essential for alleviating conflict, which 
is a primary goal of the California Elk Plan (CDFW 2018). In conflict hotspots, human 
dimensions research also may help with conflict mitigation or transformation, particularly 
relative to defining tolerable levels of conflict that can facilitate coexistence between humans 
and elk (Mekonen 2020). 

Some RPs requested compensation for losses associated with fence damage, forage 
or crop depredation, or crop abandonment (due to potential health safety concerns). While 
some states (e.g., Colorado, Idaho, Montana) have programs to compensate landowners 
for depredation by wildlife, California has no such program. Compensation programs have 
documented mixed success (Wagner et al. 1997) and can have unintended consequences, 
including exacerbation of conflict (Bulte and Rondeau 2005). An alternative to compensa-
tion, and in some cases fencing, available to some landowners is enrollment in the CDFW 
Shared Habitat Alliance for Recreational Enhancement (SHARE) program. The SHARE 
program generates revenues through applications for hunting tags, which are issued for 
specific properties, thereby allowing hunting to reduce or disperse elk from conflict areas, 
while also incentivizing tolerance for elk on private lands (C. Hilson and V. Barr, Califor-
nia Department of Fish and Wildlife, personal communication). Anecdotally the SHARE 
program has been considered at least moderately successful in at least one conflict hotspot 
(i.e., Del Norte County) and hunting as a management tool for ungulate conflicts has been 
successful elsewhere (e.g., Shaw 1995; Walter et al. 2010). More work is needed to system-
atically evaluate the success of the SHARE program in alleviating human-elk conflict and 
promoting elk tolerance and coexistence between elk and humans.

Several types of human-elk interactions that we expected to see reported in the WIR 
system were notably absent, despite being potentially important sources of human-elk 
conflict, including elk-vehicle strikes and several zoonotic disease occurrences. This lack 
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of reports on zoonotic disease and elk-vehicle strikes is likely due to the limits of the WIR 
system as a reporting tool rather than absence of those types of conflicts. For example, 
elk-vehicle strikes are generally reported to the California Roadkill Observation System 
administered by the Road Ecology Center at the University of California Davis (Waetjen 
and Shilling 2017). Wildlife health and disease concerns may be directly reported to CDFW 
staff in regional offices or the Wildlife Investigations Laboratory. Treponeme-associated hoof 
disease (TAHD) was first documented in Roosevelt elk in Del Norte County in April 2020 
(Munk et al. 2020), and there is concern over whether it is transmissible between livestock 
and elk; yet there are no reports of elk with signs of TAHD in the WIR system. Similarly, 
there were no reports for concerns over Johne’s disease, which is transmissible between cattle 
and elk, and is a source of conflict at Point Reyes National Seashore in northern California 
(Manning et al. 2003).

All WIR reports met at least one principle of adaptive management—conceptualizing 
the problem (Stankey et al. 2005; Williams et al. 2009; Williams 2011). Conceptualizing the 
problem is built into the framework of the WIR system as RPs must select a category for 
their report and then may write a longer description of the incident, which allows for further 
qualitative analysis. Many incidents described in the WIR reported CDFW staff advising 
RPs about potential actions to alleviate conflict (principle 2 of adaptive management). Some 
RPs described their implementation of actions (principle 3), as well as perceived outcomes 
of those actions (principle 4), and requested strategies be adapted based on their perceptions 
(principle 5). Generally, RPs reported hazing efforts that failed to keep elk away for extended 
periods of time, perceiving hazing efforts as a failure and using those observations to support 
requests for lethal depredation permits. Hazing may need to be ongoing to be successful 
(Walter et al. 2010); cessation of hazing undoubtedly can result in animals returning to an 
area, particularly if desirable resources are available.

The WIR system is focused on alerting CDFW to conflict and serving as a format 
for the RP to communicate concerns to CDFW. In this sense, it is largely a reactive tool 
and has limited utility to proactive or preventive management of conflict. Nevertheless, 
adaptive outcomes were proposed by CDFW in response to n = 32 incidents of human-elk 
conflict in the WIR system. For example, changes to hunt-zone boundaries in San Luis and 
Kern counties represented an adaptive response to human-elk conflicts and were suggested 
because other methods for conflict alleviation had apparently failed (K. Denryter, personal 
observation). Similarly, in response to increasing elk conflicts in the North Coast EMU 
(which includes the third conflict hotspot of Del Norte County), hunting tag numbers were 
increased to help alleviate human-elk conflicts by reducing elk numbers, dispersing elk, 
and by enrolling landowners in the SHARE program (K. Denryter, personal observation).

To increase transparency and adherence to an adaptive management model for human-
elk conflicts, we recommend several enhancements to CDFW responses to human-elk 
conflicts and the WIR system. First, we recommend CDFW staff responding to human-elk 
conflict work more closely with reporting parties to outline a plan of action and monitoring. 
Specific actions intended to alleviate human-elk conflicts should be identified and imple-
mented and responses should be systematically measured through monitoring (principles 
2 and 3 of adaptive management). The action and monitoring plan should identify what 
responses will be measured and at what scale—information necessary to evaluate the efficacy 
of actions (principle 4 of adaptive management). For example, if hazing is recommended, 
the type, frequency, intensity (e.g., number of humans involved in hazing, human-hours of 
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effort), and duration of hazing activities should be specified. Information on responses of elk 
to hazing, such as distance moved, amount of time between elk leaving and returning to the 
property following hazing, group size (before and after hazing), etc. also should be collected 
and analyzed to evaluate the efficacy of various actions in response to human-elk conflicts, 
which would inform subsequent responses (principles 4 and 5 of adaptive management). 

We recommend universal use of the WIR system by CDFW staff for human-elk 
conflicts (including CDFW staff cataloging incident reports received through means other 
than the WIR system). Changes to the WIR system that could help facilitate monitoring and 
adaptive management include the addition of fields to: describe the action and monitoring 
plan, enter monitoring data, evaluate efficacy of the response, and changes to the response 
as appropriate. Additionally, more thorough quantification of economic losses due to human-
elk conflicts could be informative in developing loss-tolerance levels as part of an adaptive 
management model. Universal use of the WIR by CDFW staff may facilitate more compre-
hensive monitoring and rapid responses to conflicts that contribute to effective management 
needed to facilitate coexistence of humans and elk (Mekonen 2020).
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