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PREFACE

The Center for Human-Carnivore Coexistence (CHCC)
at Colorado State University, in collaboration with the
CSU Center for Collaborative Conservation and CSU
Extension, have developed educational materials
entitled the People and Predator Series.

The Center for Human-Carnivore Coexistence and the
Center for Collaborative Conservation are housed within
the Warner College of Natural Resources at CSU.

The People and Predator Series provides scientific
information on the interactions between humans and
carnivores. It includes information on a wide range of
topics, including carnivore ecology, wildlife and livestock
management, economics, and social dimensions of living
with predators. Information Sheets are available to the
public as publications through CSU Extension.

The first installment of the People and Predator Series

is on Colorado Wolves, published in June 2020. This
series provides science-based information regarding the
potential restoration of wolves in Colorado. The series
has undergone extensive review by scientists both
within and CSU.

Included herein are the 12 Information Sheets that comprise the Colorado Wolves series. These
Information Sheets are intended to educate the public and inform science-based policy but are not
intended to state a position on any particular policy decision.

‘,’; CENTER FOR
COLLABORATIVE
S CONSERVATION

WARNER COLLEGE
OF NATURAL RESOURCES

COLORADO STATE UNIVERSITY

COLORADO STATE UNIVERSITY

THE CENTER FOR
HUMAN-CARNIVORE COEXISTENCE




Table of Contents

LV/e] ) - Do T e o] 0 412 Ta Lo I 21 To] ooV AP PR 1
Wolves in Colorado: History and StAtUus ........cceiiiiiiiiiiiiiiiee et e e e esvarre e e e e s e s eneree e e s eeeeeeesnnnnnns 5
LAY o 2o [T RSRPRNS 9
WOIVES anNd HUMAN SAfELY .eoiiiiiiiei ettt e et e e st e e e sbeeeeeen sntaeaeestaeaesnns 13
olo][o) =4 Tor- T =i =Tt ko AV o] 1Y/ SR 16
Wolves, Big Game, aNd HUNTING ..ocoiiiiiiiiieiiec et e e s e e st ae e e e e s s et are e e e e e eeesneeane eneeeeessennnnes 20
WOIVES @NA DISEBASE ..eeeeriiiiieiiiieitee ettt sttt sttt e s e s e s be e e sm et e s b e e e be e e smeeesmbeesesmreesarenesaneesnneean 25
WOIVES @Nd LIVESTOCK ... .eeeitieiiie ettt st e s bt e e be e e sme e e sabeeeesareeeneeesareesaneeas 30
WWOIE ECOMOIMIES ..veiiitiiiiie ittt ettt ettt ettt e st e e bt et e e s bt e s bt e e bb e e subeesabeeeabeeesnteesatabeesabeesabaeesabeesaseenn 36
Public Perspectives on Wolves and Wolf Reintroduction..........ccueiieciiiiicciiee e 42
Moral Arguments Related to Wolf Restoration and Management ...........ccceeeecieeeiciieececiiee e 47

Dialogue and Social Conflict abOUL WOIVES ......coceeiiiiieeee et e e e e e ee e e e 50














































































Definitive hosts support adult tapeworms. Domestic
dogs and wild canines (e.g., coyotes, foxes, and
wolves) are definitive hosts. Intermediate hosts
support the immature (cyst) form of the tapeworm.
Several species can be intermediate hosts, including
small mammals (e.g., rodents) and ungulates (hoofed
animals), including both wild ungulates (e.g., deer, elk,
moose) and domestic livestock (e.g., sheep, pigs
etc.).®°

e

Tapeworm cysts in moose lung. Photo by Alaska
Department of Fish and Game

Tapeworms need both the definitive and inter-
mediate hosts to complete their life cycle (Figure 1).
The adult tapeworm lives within the intestines of the
canine and releases eggs into the environment

via canine feces. The intermediate host then ingests
the eggs by eating contaminated vegetation. The
cycle is completed when a canine eats the infected
organs of an intermediate host.
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Figure 1. Echinococcus life cycle for domestic cycle of
tapeworm infection, including domestic dogs and

domestic livestock. Reprinted from Center for Disease
Control.”2

North America has multiple wild and domestic cycles
of tapeworm infection. The wolf/ungulate wild cycle
has been documented since the early 1900s.2™ The
species of tapeworm most commonly found in wolves
is Echinococcus canadensis. Recently, E. canadensis
was confirmed as regularly cycling in wolves and wild
ungulates in western North America, with infections
present in 30-60% of wolves tested.”™® E. canadensis
has been documented in Colorado." In 2017, a
hydatid cyst was identified in a Colorado moose. This
case occurred in the apparent absence of resident
wolves, suggesting other canids may have been
involved. In 2020, E. canadensis eggs were identified
in feces from gray wolves that migrated into
northwestern Colorado.™

Humans may be infected from accidentally ingesting
tapeworm eggs. Infections are typically from the
species of tapeworm (E. granulosus) in the domestic
cycle between dogs and livestock (often sheep or
pigs; Figure 1).81012 People are infected from
interaction with working or companion dogs with eggs
in their feces or on their paws or fur. However, human
infection is rare in North America. There have been no
documented human cases of hydatid disease
originating from within the United States for several
years, although some people have acquired infection
traveling abroad.8

Direct human infection from wolves is therefore
extremely unlikely. Also, the hydatid disease caused
by E. canadensis is considered relatively benign in
comparison to those infections arising from the
domestic cycle between dogs and livestock.8 .10

There are several basic precautions that can minimize
the risk of human infection. Avoid touching or
handling feces of wild canines. Hunters should wear
gloves when field dressing carcasses and wash hands
thoroughly. Contact with or consumption of the
hydatid cysts in the organs of ungulates can be a
source of infection to domestic dogs. To minimize risk
of infection, dog owners should prevent their dogs
from consuming ungulate carcasses and should
regularly deworm their dogs.



Can wolves and domestic dogs
transmit diseases to one another?

Dogs and wolves are closely related and can share
many of the same parasites and diseases.” Dogs
are much more likely to infect wolves than vice
versa. Dogs are the world’s most common
carnivore™ and typically greatly outnumber

wolves. 15,16 Thus, diseases can be maintained in
dog populations and can then spill over to wolves.’3
Also, diseases in wolves and dogs can occur in
other wildlife, which often outnumber wolves too.
So, the risk of dogs being infected by wolves is low.

Wolves that are deliberately released during
restoration programs are typically vaccinated
against common canid diseases and treated with
antiparasitic drugs. Such was the case for wolves
restored to Yellowstone National Park."” Upon
release, wolves therefore should be healthy, but can
subsequently contract diseases and parasites when
exposed in their new environment.

Rabies, parvovirus, and distemper can be
particularly impactful to wolves. Rabies is a fatal
viral disease that infects the central nervous
system.'® Rabies has occurred sporadically in wild

wolves globally.® |t is rare in North American
wolves, with only infrequent accounts in Alaska and
Canada.”® When rabies outbreaks do occur , it
can result in local declines in wolf numbers.13 .19 -21
However, wolves are unlikely to be a long-term
reservoir host for rabies.”™ Most incidents of rabies
occur in other wildlife such as raccoons, skunks,
foxes, and bats.™"® Wolves can contract rabies
from other species, including dogs. For example,
dogs appear responsible for transmitting rabies to
endangered Ethiopian wolves." . 22 ,23 Thjs caused
massive outbreaks in the wolf population.

Distemper and parvovirus (“parvo”) are contagious
viral diseases that can infect both wolves and
dogs.?#?> Parvovirus is primarily spread from direct
contact and contaminated feces. Distemper is
typically spread through airborne exposure from
sneezing or coughing. Dogs can transmit these
diseases to wolves.’®26 For example, an outbreak of
parvovirus in wolves in Isle Royale National Park
likely came from dogs.27 28 Distemper outbreaks in
Ethiopian wolves also likely originated with dogs.22 .23
Distemper and parvovirus also have been detected in
wolves in Yellowstone, Banff, and Jasper National
Parks. 293" However, dogs are likely not playing an
important role in these areas. Rather, the diseases are
likely circulating in other wild carnivores (e.g.,
raccoons, skunks, coyotes, and foxes) in and around
the Parks.

External parasites can also infect both wolves and
dogs. B For example, wolves in Alaska have been
infected by lice introduced by dogs.3? Dog lice can
impact the health of individual wolves but is not
considered a threat to wolf populations. Sarcoptic
mange — a skin disease caused by parasitic mites -
can also infect both wolves and dogs. However, there
is no indication of transmission of mange between
dogs and wolves. ¥ Rather, wolves are more likely to
be infected from wild canids, such as foxes, coyotes,
and other wolves." .33 .34 Mange outbreaks can cause
local declines in wolf populations.

References

1.Mech L. D. and Peterson R. O. 2003. Wolf-prey
relations. In: Wolves: behavior, ecology and
conservation. L. D. Mech and L. Boitani, eds.
University of Chicago Press, Chicago: 131-160

2.Tanner, E., White, A., Acevedo, P., Balseiro, A,,
Marcos, J. and Gortazar, C., 2019. Wolves
contribute to disease control in a multi-host
system. Scientific reports, 9(1), pp.1-12.

3.Wild, M.A., Hobbs, N.T., Graham, M.S. and Miller,
M.W., 2011. The role of predation in disease control:
a comparison of selective and nonselective removal
on prion disease dynamics in deer. Journal of
Wildlife Diseases, 47(1), pp.78-93.


https://doi.org/10.1038/s41598-019-44148-9
https://doi.org/10.7589/0090-3558-47.1.78

4. Krumm, C.E., Conner, M.M,, Hobbs, N.T., Hunter,
D.O. and Miller, M.\W., 2010. Mountain lions prey
selectively on prion-infected mule deer. Biology
Letters, 6(2), pp.209-211.

5. Miller, M.W., Swanson, H.M., Wolfe, L.L,,
Quartarone, F.G., Huwer, S.L., Southwick, C.H. and
Lukacs, P.M., 2008. Lions and prions and deer
demise. PLoS one, 3(12).

6. Nichols, T.A., Fischer, J.W., Spraker, T.R., Kong, Q.
and VerCauteren, K.C., 2015. CWD prions remain
infectious after passage through the digestive
system of coyotes (Canis latrans). Prion, 9(5),
pp.367-375.

7. Stewart, P., Campbell, L., Skogtvedt, S., Griffin, K.A.,
Arnemo, J.M,, Tryland, M., Girling, S., Miller, M.W.,
Tranulis, M.A. and Goldmann, W., 2012. Genetic
predictions of prion disease susceptibility in
carnivore species based on variability of the prion
gene coding region. PloS one, 7(12).

8. Cerda, J.R., Buttke, D.E. and Ballweber, L.R., 2018.
Echinococcus spp. tapeworms in North America.
Emerging infectious diseases, 24(2), p.230.

9. Foreyt, W.J., M.L. Drew, M. Atkinson, and D.
Mccauley. 2009. Echinococcus granulosus in gray
wolves and ungulates in Idaho and Montana, USA.
Journal of Wildlife Diseases, 45:1208-1212.

10.Cerda, J.R. and Ballweber, L.R., 2018. Confirmation
of Echinococcus canadensis G8 and G10 in Idaho
Gray Wolves (Canis lupus) and Cervids. Journal of
Wildlife Diseases, 54(2), pp.403-405.

1. Colorado Parks & Wildlife. 2020. Hydatid
Disease.

12.Center for Disease Control and Prevention. 2020.
Parasites — Echinococcosis: Biology.

13.Lescureux, N. and Linnell, J.D., 2014. Warring
brothers: The complex interactions between
wolves (Canis lupus) and dogs (Canis familiaris) in
a conservation context. Biological conservation,
171, pp.232-245.

14.Vanak, A.T. and Gompper, M.E., 2009. Dogs Canis
familiaris as carnivores: their role and function in
intraguild competition. Mammal Review, 39(4),
pp.265-283.

15.Randall, D.A., Marino, J., Haydon, D.T., Sillero-

Zubiri, C., Knobel, D.L., Tallents, L.A., Macdonald,
D.W. and Laurenson, M.K,, 2006. An integrated
disease management strategy for the control of
rabies in Ethiopian wolves. Biological
Conservation, 131(2), pp.151-162.

16.Brzeski, K.E., Harrison, R.B., Waddell, W.T.,
Wolf, K.N., Rabon Jr, D.R. and Taylor, S.S., 2015.
Infectious disease and red wolf conservation:
assessment of disease occurrence and
associated risks. Journal of Mammalogy, 96(4),
pp.751-761.

17.Almberg, E.S., Cross, P.C., Dobson, A.P., Smith,
D.W. and Hudson, P.J., 2012. Parasite invasion
following host reintroduction: a case study of
Yellowstone's wolves. Philosophical
Transactions of the Royal Society B: Biological
Sciences, 367(1604), pp.2840-2851.

18.Centers for Disease Control and Prevention
(CDC). 2020. Rabies.

19.Theberge, J.B., Forbes, G.J., Barker, I.K. and
Bollinger, T., 1994. Rabies in wolves of the
Great Lakes Region. Journal of Wildlife
Diseases, 30(4), pp.563-566.

20.Ballard, W.B. and Krausman, P.R., 1997.
Occurrence of rabies in wolves of Alaska.
Journal of Wildlife Diseases, 33(2), pp.242-245.
18.

21.Mech, L.D., 2017. Where can wolves live and
how can we live with them? Biological
conservation, 210, pp.310-317.

22.Laurenson, K., Sillero-Zubiri, C., Thompson, H.,
Shiferaw, F., Thirgood, S. and Malcolm, J., 1998,
November. Disease as a threat to endangered
species: Ethiopian wolves, domestic dogs and
canine pathogens. In Animal Conservation
forum (Vol. 1, No. 4, pp. 273-280). Cambridge
University Press.

23.Marino, J., Sillero-Zubiri, C., Deressa, A., Bedin,
E., Bitewa, A, Lema, F., Rskay, G., Banyard, A.
and Fooks, A.R., 2017. Rabies and distemper
outbreaks in smallest Ethiopian wolf population.
Emerging infectious diseases, 23(12), p.2102.

24.American Veterinary Medical Association.
2020. Canine distemper.

25.American Veterinary Medical Association.
2020. Canine parvovirus.

26.Beineke, A., Baumgéartner, W. and Wohlsein, P.,

2015. Cross-species transmission of canine
distemper virus—an update. One Health, 1,
pp.49-59.

27.Peterson, R.O., Thomas, N.J., Thurber, J.M.,

Vucetich, J.A. and Waite, T.A., 1998. Population
limitation and the wolves of Isle Royale. Journal
of Mammalogy, 79(3), pp.828-841.


https://doi.org/10.1098/rsbl.2009.0742
https://doi.org/10.1371/journal.pone.0004019
https://doi.org/10.1080/19336896.2015.1086061
https://doi.org/10.1371/journal.pone.0050623
https://dx.doi.org/10.3201/eid2402.161126
https://doi.org/10.7589/0090-3558-45.4.1208
https://doi.org/10.7589/2017-05-119
https://cpw.state.co.us/Documents/Wildlife-Health/Hydatid_Disease.pdf
https://www.cdc.gov/parasites/echinococcosis/biology.html
https://doi.org/10.1016/j.biocon.2014.01.032
https://doi.org/10.1111/j.1365-2907.2009.00148.x
https://doi.org/10.1016/j.biocon.2006.04.004
https://doi.org/10.1093/jmammal/gyv080
https://doi.org/10.1098/rstb.2011.0369
https://www.cdc.gov/rabies/index.html
https://doi.org/10.7589/0090-3558-30.4.563
https://doi.org/10.7589/0090-3558-33.2.242
https://doi.org/10.1016/j.biocon.2017.04.029
https://doi.org/10.1111/j.1469-1795.1998.tb00038.x
https://dx.doi.org/10.3201%2Feid2312.170893
https://www.avma.org/resources/pet-owners/petcare/canine-distemper
https://www.avma.org/resources-tools/pet-owners/petcare/canine-parvovirus
https://doi.org/10.1016/j.onehlt.2015.09.002
https://doi.org/10.2307/1383091

28.Wilmers, C.C., Post, E., Peterson, R.O. and
Vucetich, J.A., 2006. Predator disease out-break
modulates top-down, bottom-up and climatic
effects on herbivore population dynamics.
Ecology letters, 9(4), pp.383-389.

29.Almberg, E.S., Mech, L.D., Smith, D.W., Sheldon,
J.W. and Crabtree, R.L., 2009. A serological
survey of infectious disease in Yellowstone
National Park’s canid community. PloS one, 4(9).

30.Almberg, E.S,, Cross, P.C. and Smith, D.W., 2010.
Persistence of canine distemper virus in the
Greater Yellowstone Ecosystem's carnivore
community. Ecological Applications, 20(7),
pp.2058-2074.

31.Nelson, B., Hebblewhite, M., Ezenwa, V., Shury, T.,
Merrill, E.H., Paquet, P.C., Schmiegelow, F., Seip,
D., Skinner, G. and Webb, N., 2012. Prevalence of
antibodies to canine parvovirus and distemper
virus in wolves in the Canadian Rocky
Mountains. Journal of wildlife diseases, 48(1),
pp.68-76.

32.Gardner, C.L., Beckmen, K.B., Pamperin, N.J. and
Del Vecchio, P., 2013. Experimental treatment of
dog lice infestation in interior Alaska wolf
packs. The Journal of wildlife management, 77(3),
pp.626-632.

33.Jimenez, M.D., Bangs, E.E., Sime, C. and Asher,
V.J., 2010. Sarcoptic mange found in wolves in
the Rocky Mountains in western United States.
Journal of wildlife diseases, 46(4), pp.1120-1125.

34.Fuchs, B., Zimmermann, B., Wabakken, P.,
Bornstein, S., Mansson, J., Evans, A.L., Liberg, O.,
Sand, H., Kindberg, J., Agren, E.O. and Arnemo,
J.M., 2016. Sarcoptic mange in the Scandinavian
wolf Canis lupus population. BMC veterinary
research, 12(1), p.156.


https://doi.org/10.1111/j.1461-0248.2006.00890.x
https://dx.doi.org/10.1371%2Fjournal.pone.0007042
https://doi.org/10.1890/09-1225.1
https://doi.org/10.7589/0090-3558-48.1.68
https://doi.org/10.1002/jwmg.495
https://doi.org/10.1186/s12917-016-0780-y
https://doi.org/10.7589/0090-3558-46.4.1120

COLORADO STATE UNIVERSITY

Wolves and Livestock

Information Sheet 8.010 People and Predator Series | Colorado Wolves

What are the potential
impacts of wolves on
livestock in Colorado?

Impacts to livestock from wolves creates
costs borne by livestock producers (see
Wolf Economics Information Sheet).
Calculating these costs, including
mortality from wolf predation and other
indirect impacts, is challenging. Part of
the problem is not knowing exactly how
many livestock are killed by wolves each
year. For example, in the Northern
Rocky Mountain states of Montana,
Idaho, and Wyoming, the U.S. Fish and
Wildlife Service (USFWS) confirmed a
total of 136 cattle (both adults and
calves) and 114 sheep (adults and lambs)
killed by wolves in 2014." In contrast, the
National Agricultural Statistics Service
(NASS) reported 2,835 cattle and 453
sheep killed by wolves in the same
region and year.2:3 The USFWS data
are underestimates because they don’t
include livestock that are killed by
wolves but are never found or
reported.* > The NASS numbers are
based on a self-reported survey of
livestock producers and do not include
verification of kills. This leaves the
accuracy of the NASS data in question,
and the reports likely overestimate the
number of livestock killed by wolves.®

One way to estimate impact of wolves
on the livestock industry is to calculate
the proportion of livestock killed by
wolves out of the total number of
livestock in counties with wolves. Using

© Colorado State University Extension. 5/20.
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annual gross income from industry-wide livestock
operations in the Northern Rocky Mountains, these costs
are unevenly distributed and localized, with some
producers suffering greater losses than others.”™ For
those impacted by wolf predation, the economic and
emotional impacts can be substantial. Both direct and
indirect losses could significantly affect the livelihood of
individual ranchers operating on thin profit margins in
volatile markets. At a stakeholder workshop in February
2020, ranchers shared their belief that wolf reintro-
duction poses a threat to rancher’s security regarding
their livelihood and way of life.'3

Understanding why some producers are more vulnerable

to wolf predation and others are not is an active area of
research.™ The answer likely includes where livestock
are grazed (some areas have more wolf activity than
others); the type of livestock (sheep are more vulnerable
than cattle); the type of operation (e.g., cow/calf versus
stocker); range versus pasture operations; and how
much the livestock are protected.

Do wolves sometimes kill more prey
than they can eat?

On rare occasions predators kill many animals in excess
of their food needs and only eat a portion of what is
killed. This is sometimes called surplus killing, excess
killing, or partial prey consumption.’ -2' This behavior
has been documented in a wide variety of predators,
including wolves, foxes, weasels, bears, shrews, spiders,
and insects.” One of the better-known examples of
partial prey consumption involves grizzly bears catching
salmon, only eating the eggs and other select body
parts, and discarding most of the remaining fish. Bears
do this when there are so many fish that are easy to
catch they can consume only the most nutritious and
calorie rich parts of each caught fish.

For wolves, this type of predation event can occur on
native ungulates such as deer, moose, or caribou™-1°
and livestock such as sheep.” It is generally believed
that the vulnerability of the prey plays a large role in
excess killing. For example, a study in Minnesota found
that after an unusually severe winter, white-tailed

deer were in very weak condition and for a few weeks
wolves killed deer at much higher rates than normal and
only partially consumed the carcasses.” Like the bear

example, wolves were likely trying to maximize their
energetic gain and taking advantage of a short period

when their prey was vulnerable.
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Surplus killing on livestock may be more frequent than
on wild prey because livestock are typically more
vulnerable to predation.” One study found that in the
Northern Rocky Mountains from 1987-2003, wolves
excessively killed sheep but not cattle. On average
there were about 3 surplus killing events on sheep per
year and an average of 8.85 sheep killed per attack.”
Compared to cattle, sheep and goats are thought to be
more vulnerable because of their smaller size, fewer
defenses (e.g., horns), and their tendency to occur in
flocks that can supply large numbers of concentrated
prey. Another factor is that corrals and other enclosures
for livestock can make it easier to catch multiple
livestock.?'

Although uncommon, such events can have negative
economic impacts for producers. Such events can also
be viewed as needless killing, reinforcing negative
perceptions towards wolves. They are therefore
important to minimize and prevent using approaches
described below.

What management tools are available to
reduce livestock conflict with wolves?

Wildlife managers use a variety of strategies to prevent
or reduce livestock conflict with wolves. Some tools are
reactive, meaning management occurs after the conflict
happened. Other tools are proactive, meaning manage-
ment occurs prior to conflict. Management actions are
often situation-dependent and involve an integrated
approach, combining both lethal and non-lethal methods.



Lethal methods can include regulated hunting (proactive)

or targeted removal (reactive). Regulated hunting of
wolves can limit wolf populations.22-25 Lethal removal
of wolves in reaction to conflict, for example killing
livestock, can be effective if targeted to the correct
individuals.?® - 282 Some studies have suggested that
lethal removal of wolves only temporarily reduces
depredation and actually may eventually increase
conflicts.?®- 3" For example, one study concluded that
killing wolves may displace depredations to neighboring
properties.3' Another study reported that lethal removal
might increase depredations the following year as new
wolves breed and fill vacancies??, although these
conclusions were contradicted when other researchers
re-analyzed these data.3?

Proactive non-lethal tools can help prevent conflict.
Such tools often focus on modifying wolf, livestock,
and/or human behavior to minimize encounters.26-33-35
For example, physical or psychological barriers or scare
tactics can be established to try to ward off wolves and
other predators. These include fencing, fladry (flagging),
lights, and sound devices, which rely on novelty and are
effective at least temporarily.3® Livestock guardian dogs
also can deter wolves, although wolves also can Kkill
guard dogs and thus finding the right breed and number
of guard dogs is important.3” Wolves also tend to

avoid humans, so people accompanying livestock (e.g.,
herders, range riders, or scouts) can reduce encounters
and also help manage herds proactively.3® Modifying
livestock management practices can help,25 3339
particularly during calving or lambing when animals are

Fladry

most vulnerable. For example, grazing strategies can
be altered to avoid wolves, for instance by moving
livestock away from known wolf dens. Removal of
carcasses of livestock that have died can also be
useful, as carcasses attract wolves and other
predators. Such non-lethal tools entail costs in terms
of time, labor, and money that need to be considered
if they are to be implemented.

For all of these strategies the scale and the context
will determine whether or not they are effective. For
example, fladry is only appropriate for small pastures,
guard dogs are only effective if they are large enough
or in a big enough group to deter wolves, and live-
stock that are spread widely across a landscape are
more difficult to protect.

Local communities can apply combinations of
strategies and tools. For example, the ranching
community in the Blackfoot Valley of Montana uses a
collaborative, grass-roots approach to reduce conflicts
with predators through proactive strategies.?® They
remove and compost livestock carcasses, fence
calving areas, and employ wildlife technicians to
monitor livestock and wolves. This has helped reduce
both the number of livestock and wolves killed in the
community. The program is funded from a combination
of sources, including governmental agencies, private
foundations, corporations, and individual donations.4°

In addition, producers can be financially compensated
for livestock lost to wolves (see Wolf Economics
Information Sheet).”-9-#-42 Such programs are often
underutilized by producers. These compensation
programs have also been criticized for their high costs
and burden of proof to verify kills, inadequate funding
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to fully compensate for losses, and lack of incentives to
prevent conflict. Alternative incentive models, where
producers are paid to coexist with wildlife, including
carnivores, are being proposed as we learn from
ongoing programs.#. 4 These models are commonly
referred as “payment for ecosystem services”.

Several useful manuals exist to help landowners with
approaches to reduce conflict between livestock and
wolves. 4446 These documents review in more detail
the variety of tools and best management practices
available to reduce and even prevent livestock losses to
predators.
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Estimating the value of
wolves

Comparing costs and benefits of
different options is often helpful for
making decisions about how we
manage natural resources. But how do
we estimate a value for something not
found in markets? For example, water
flowing in our rivers is valued for its
aesthetic attributes, boating and fishing,
and to provide habitat for endangered
fish. Water is also a critical resource for
growing crops, for industry, for washing
dishes, and to water lawns. Some uses
of water, like irrigating crops or use in
our homes, have markets where prices
indicate their value. Other uses, like
floating down a river in your personal
kayak, may not have markets that
indicate their economic value. Likewise,
we know wolves provide both benefits
that are valued in the market, like the
price of a wolf pelt, and benefits that
don’t have a market value, like their
contribution toward balancing eco-
systems.

To be able to compare benefits and
costs, we have to convert them into
common units (that is, dollars), including
those that do not have a market value.
Economists have several ways to
calculate non-market values."? The
types of market and non-market values
referred to in this Information Sheet are:

© Colorado State University Extension. 6/20.

o Consumptive use value — Consumptive
uses reduce the quantity of a resource.
For example, hunting wolves would
produce economic benefits to those
reliant on the hunting industry, but
would reduce (consume) the wolf
population. Likewise, predators like
wolves will reduce consumptive use
values (a cost) when they consume big
game that others want to hunt.

o Non-consumptive use value - Non-
consumptive uses do not diminish the
quantity or value of a resource. For
example, viewing or snapping a picture
of a wolf is non-consumptive, because

the number of wolves is not affected by

the economic activity. Video or printed
photos for nature programs are
examples of non-consumptive uses.

» Existence and bequest value — Some
people would be willing to donate or
allow their tax money to be used to
protect wolves and other carnivores,

even if they would never get a chance to
see them in person. They would pay for

their existence, and to make sure the

resource is there for future generations.

Benefits

No studies in Colorado have measured the

economic benefit of wolves, but we can
look at the consumptive use, non-
consumptive use, and existence/bequest

values found in research about other states

or regions for some insight.

Key Points

The cost of wolves
includes weight and
death losses to livestock
producers, lost hunting
and recreation
opportunities, and costs
for monitoring and
management.

Benefits include
consumptive use (e.g.,
state and private returns
from wolf hunting, if
allowed), non-
consumptive use (e.g.,
tourism to view wolves),
and existence and
bequest values (the value
to just know wolves exist
and will be there for
future generations).

The benefits of wolves
would apply broadly to
people in Colorado, but
costs will fall
disproportionately on
relatively few, especially
livestock producers and
potentially those reliant
on the big game hunting
industry. Careful
planning and discussion
about how to mitigate
losses from wolves,
manage wolf populations,
and compensate people
for losses can be aided by
extensive experience in
other states.

extension.colostate.edu
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Consumptive use values - Wolf hunting is now allowed in
much of the Northern Rocky Mountains (NRM), which
generates revenues that would be considered con-
sumptive use. For example, the sale of licenses for
hunting and trapping wolves in Montana tops $400,000
per year.3 Plus, hunters spend money for travel, housing,
food, and equipment, generating income for hotels,
restaurants, and hunting guides. Some ranchers may be
able to offset losses associated with wolves by providing
access to their property and services (guiding, housing)
to people that hunt wolves, if and when hunting is
allowed in Colorado. For example, some private ranches
in Colorado* charge from $2,400-2,950 per hunter, in
groups of 4& | for private elk and deer hunts (up to
$90,000 per ranch). An Idaho outfitter*® offers wolf
hunting on Idaho ranches for $3,800 for a single hunter.
The potential for revenues based on consumptive uses is
clearly present in Colorado.

Non-consumptive use values - Wolves provide oppor-
tunities for people to view, film, photograph, listen to, or
otherwise experience wolves in their natural habitats.
Tourists flock to Yellowstone National Park for a chance
to see wolves. When first introduced into Yellowstone
National Park in 1995, economists estimated that visitor
use would increase by 5% for out-of-area residents and
10% for local residents.® Ten years later, economists
confirmed that visitation was as predicted and that wolf-
related visitation produced $47 million annually in travel
expenditures in Idaho, Montana, and Wyoming.5”7

Wolf watchers in Yellowstone National Park. Photo courtesy of
National Park Service.
Today, guided hiking to view wolves in Yellowstone

costs $600 to $900 per day, depending on the size of
the group, and a six-day ‘wolf vacation’ goes for $1,950
per person.* The benefit of wolf

Colorado may be more limited than the unique wolf

viewing opportunities in Yellowstone’s northern range,
which has high wolf density, radio-collared wolves,
outstanding viewsheds, and good access via paved
year-round roads. However, Colorado is also a top
tourist destination and many of its citizens would likely
benefit from developing a wolf-related tourism
industry.

Existence and bequest values — Few studies have
estimated the existence value of wolves. One study
estimated that existence value from introducing wolves
in northern Yellowstone was $11 million per year when
adding together everyone’s willingness to pay in the
United States.” Existence values can be compared to
the costs of introducing wolves, along with other
benefits and costs, to help policy makers manage
natural resources. If benefits outweigh costs, society
gains by introducing wolves. Existence values will
likely be important in Colorado too, but a specific study
would be required to know how much.

Costs

Many costs accompany coexistence with wolves.
Some are more difficult to value than others. Costs
generally fall into three main categories: personal
impacts, commercial production, and public manage-
ment.

Personal impacts occur when people’s lives are
personally changed in some meaningful way. For
example, although the risk of wolves attacking people
is low (see Wolves and Human Safety Information
Sheet)®, people who fear wolves might alter their
recreation plans. There are no known studies about
the costs of personal impacts, but anecdotal Infor-
mation can show what these costs might be. For
example, parks and governmental agencies post
warnings about the risk of wolf attacks when hiking,
especially with dogs.® Although rare, people have
been bitten, have experienced standoffs with wolves
on the trail, and have even been chased away from
campsites.’® These potential negative encounters
almost certainly lead some people to curtail their
recreational activities, but studies would be required to
confirm their true impacts.

Costs to commercial production - Another potential
cost of wolves is reduced income for some Colorado
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businesses, primarily hunting and ranching. At a local
level in states with strong wolf populations, elk numbers
are stable or increasing in many areas where wolves
and elk interact, but they have declined in others. At
the statewide level, the number of elk harvested by
hunters has not declined in the Northern Rocky
Mountains (NRM), despite increases of wolves (see
Wolves, Big Game, and Hunting Information Sheef). An
economic analysis in Montana concluded that, overall,
wolves have not had a significant economic effect on
elk harvest in the state.” Rather, demand for hunting
shifted from the southwest region near Yellowstone to
areas farther away from where wolves were first
introduced. Based on the few studies that are available,
hunting-related benefits in Colorado are not likely to
decline substantially overall. However, at a local level,
where wolves contribute to declines in big game herds
and hence hunting opportunities, this would result in a
cost to those reliant on hunting to support their
livelihoods.

The largest commercial cost is from wolves harassing
and/or killing livestock. The economic cost of livestock
killed by wolves is determined by multiplying the
number of animals lost times fair market value.
However, counting these losses is difficult because the
exact number of livestock killed by wolves is not known
(see Wolves and Livestock Information Sheet). For
example, the U.S. Fish and Wildlife Service (USFWS)
confirmed a total of 136 cattle (both adults and calves)
and 114 sheep (adults and lambs) killed by wolves in
2014 in the NRM."® In contrast, the National Agricultural
Statistics Service (NASS) reported 2,835 cattle and 453
sheep killed by wolves in the same region and

year."*® The USFWS data are underestimates

because they don’t include livestock killed by wolves
but are never found or reported, whereas the NASS
numbers are likely overestimates because they are
based on self-reported surveys of livestock producers
and do not include verification of kills. Thus, these
vastly different estimates of the number of livestock
killed by wolves makes it difficult to calculate the
precise cost of wolf depredation. What is known is that
the proportion of livestock killed by wolves is low, and
mortality caused by wolves is a small economic cost to
the livestock industry as a whole."

Although wolf depredation on cattle and sheep
accounts for less than 1% of the annual gross income
from livestock operations in the Northern Rocky
Mountains'®, these costs are unevenly distributed
and localized (see Wolves and Livestock Information
Sheet). As such, low average industry-wide costs
could mask high costs for some individual pro-
ducers. Studies show that producers that experience
predation are more likely to continue to so.”
Furthermore, several studies show that costs could
be many times higher when including unconfirmed
deaths and indirect losses such as lower market
weights, reduced conception rates due to stress, and
producer mitigation costs to deter wolves or to seek
compensation.'®2° For example, one study found
that calves in herds that experienced predation were
22 Ibs. lighter and, when added across all calves in
those herds, accounted for a greater loss than con-
firmed depredations.” Other studies found unveri-
fied and indirect losses to be at least 6 times that of
verified losses.®®" A later study found that these
estimates of unaccounted losses may be over-
stated.?! Clearly, more research is required to know
exactly how much producers might lose if wolf
populations expand in Colorado.

Cost of public management — The government also
incurs costs to manage wolves. State government
monitors wolves, prepares reports, and manages
hunting licenses. The federal government also
monitors and manages wolves where they are
endangered. The government also provides
compensation payments through federal, state, and
county programs, as do some non-governmental
agencies. The USFWS estimated that, in 2015,
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almost $6.5 million was spent on managing wolves by
state, federal, and tribal agencies in a region com-
posed of northern Wyoming, Montana, North Dakota,
the Idaho panhandle, Washington and Oregon.®

Fiscal analysis of Ballot Proposition 114 (see Wolf
Policy Information Sheef) forecasts annual costs to the
state of Colorado of $350,000-450,000 for the first 2
years of the planning phase of wolf reintroduction.??
Costs are expected to increase as the plan is imple-
mented and wolves are reintroduced. Future costs will
depend on the details of the plan that is developed by
Colorado Parks and Wildlife.

Compensation

Government agencies and private organizations
offer a variety of programs to compensate producers
for livestock lost to predators, including wolves.20.23
Defenders of Wildlife, for example, operated a trust to
pay for livestock losses for nearly 25 years starting in
1987.%% Most states have created separate programs
for wolves and receive federal grants to help with the
cost. Wyoming paid about $170,000 in 2018 for
livestock killed or injured by wolves?®, which is a
typical amount for western states. The USDA Farm
Services Agency’s Livestock Indemnity Program will
reimburse 75% of the value of killed livestock.?®

Studies show that livestock producers underuse these
programs and often do not like the way they are
operated.®?3?"3" primary problems include high
costs and burden of proof to verify kills. Producers
that use the USDA Livestock Indemnity Program, for
example, sometimes find that they receive only a
portion of their costs and with a significant wait time.
Another criticism is inadequate funding to fully
compensate for unverified kills or indirect losses.
Some states do pay based on a compensation ratio
meant to account for unverified kills and indirect
losses. For example, Washington state pays 2 to 1 for
confirmed damages®?, whereas Wyoming pays up to 7
to 1.2° As discussed above, there is a great degree of
disagreement among studies about actual losses. If
the wolf population expands in Colorado, determining
these values will be important for producers and the
efficacy of wolf management in the state.

The value and structure of compensation programs
has been widely discussed in the literature. One
study?°looked at over 100 programs around the
world and found five reasons for compensation
programs: 1) to reduce retaliatory or preventative
killing of predators; 2) to improve producer attitudes
toward predators; 3) to improve compliance with
suggested conflict avoidance/reduction schemes; 4)
to assist the economic sustainability of large ranches
that have potential to coexist with predators (thereby
preventing conversion of these lands to residential
development); and 5) to improve economic equity
(i.e., fairness) by distributing the costs of carnivore
conservation among a larger group and not solely on
affected producers. Studies show, however, that
compensation programs do not necessarily change
ranchers’ attitudes towards carnivores.?*3° Also,
most do not offer incentives for producers to take
preventative measures to avoid conflict.?"*%>%"
Some solutions have been proposed in the scientific
literature. For example, some have suggested that
instead of paying ranchers for losses, we should be
paying them to coexist with wolves.27,34,35 This

idea, and others, need to be considered thoroughly if
Colorado is to have a fair and effective program.

Currently, Colorado Parks and Wildlife (CPW) does
not have the authority to compensate ranchers for
livestock losses caused by wolves.36,37 Proposition
114 mandates that, if wolves are reintroduced,
producers receive fair compensation for livestock
depredation by wolves (see Wolf Policy Information
Sheet).38 Costs for compensation are to be borne by
CPW'’s wildlife cash fund, derived from hunting and
fishing licenses, unless the wildlife cash fund can’t
fully pay for such expenses.3’ The details of the
compensation process are yet to be determined but


https://extension.colostate.edu/topic-areas/people-predators/wolf-policy-8-008/
https://extension.colostate.edu/topic-areas/people-predators/wolf-policy-8-008/

will depend on the restoration plan developed by CPW,
in cooperation with other governmental agencies,
private citizens, and organizations.36.37

Conclusions

It is difficult to make precise estimates of economic
costs and benefits of wolves in Colorado. Based on
past research and experience in other states with
wolves, Colorado citizens could benefit from con-
sumptive use (e.g., hunting wolves), non-consumptive
use (e.g., tourism related to viewing), existence value,
and bequest values for future generations. But, at what
cost? The benefits were estimated to be about twice
the costs where wolves were first introduced into
Yellowstone and northern Idaho,” but could be different
in Colorado. In addition, the size of the benefits or
costs may not be the most important issue. Costs will
fall disproportionately on livestock ranchers and
potentially those reliant on the big game hunting
industry. The distribution of who pays these costs,
versus who gets the benefits, presents a significant
social and political challenge. This challenge can be
met, and potential social conflict reduced, if Colorado
maintains a productive dialog with those most affected
by wolf reintroduction (see Dialogue and Social Confiict
Information Sheet). This process can be aided by the
experiences of other states that have dealt with similar
situations.
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Attitudes Towards Wolves
and Wolf Reintroduction in
the US and Bevond

Public opinion surveys have been used
by social scientists to study the attitudes
of the general public and specific
stakeholder groups towards wolves and
wolf reintroduction. These surveys have
found that public attitudes towards
wolves are on average positive'? and
have become more positive across the
past several decades.' However, these
attitudes can vary significantly by
experience with or proximity to wolves,
stakeholder groups, and demo-
graphics.2-5> A 2014 survey of U .S.
residents found 61% of respondents had
positive attitudes towards wolves.!
Across 38 quantitative public opinion
surveys conducted between 1972 and
2000 in the U.S., Canada, and Europe, an
average of 51% of all respondents had
positive attitudes towards wolves and
60% had positive attitudes towards wolf
reintroduction . 2 Across these studies,
attitudes towards wolves were
associated with a variety of different
demographic characteristics, such as
age, income, and urban/rural residence.?

Studies suggest that attitudes towards
wolf reintroduction are influenced by
individuals’ beliefs about the right for
wolves to exist as well as their emotional
responses to wolves.6.” People often
have strong emotions towards wolves
because wolves are seen as represen-
tative of broader societal-level conflicts,

such as clashes between urban and rural
values and the struggle among different
stakeholder groups for a say in decision-
making about wildlife management (see
Dialogue and Social Conflict about
Wolves Information Sheet).8.° Studies
have also found that proximity to wolves
can influence attitudes. In particular,
people living in areas with wolves tend to
have more negative attitudes towards
wolf conservation than people living
outside these areas.?.* This effect may
be due to both direct® and indirect
experiences with wolves* (e.g.,
interactions with other people about
wolves). An exception is Yellowstone
National Park, where visitors from the
local area supported wolf reintroduction
more than out-of-area visitors.® These
local residents stand to gain substantially
from tourism, which may influence their
views.10

A 2011 study on willingness to coexist
with large carnivores in communities in
Washington, Idaho, and Montana where
wolves are present provides further
insight on public perspectives towards
wolves." Interviews with community
residents indicated that social group (e.g.,

© Colorado State University Extension. 5/20.

Key Points

Public attitudes towards
wolves and wolf reintro-
duction are generally
positive in the U.S.,
including Colorado, but
can vary by demo-
graphics, geography, and
stakeholder groups. Both
online and mail surveys
conducted over the last
few decades have found
consistent support for wolf
reintroduction among a
majority of Colorado
residents on the Eastern
Plains, Front Range, and
Western Slope.
Perceived positive
impacts of wolves include
the ability of wolves to
restore balance to
ecosystems and improve
the environment,
emotional and cultural
connections to wolves,
wolf viewing opportunities,
and moral arguments for
wolf restoration (e.g., “it's
the right thing to do”).
Perceived negative
impacts include ranchers
incurring costs from
wolves preying on
livestock, reduced deer
and elk populations and
hunting opportunities, and
threats to the safety of
people and pets.
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tribal members, ranchers, non-ranchers), historical Overall Support for Wolf

context, and management policies influenced - - -
) . Reintroduction in Colorado
attitudes towards wolves. Tribal members were more

willing to coexist with wolves, due to their view that
living with carnivores is an important part of their
cultural heritage. Ranchers felt particularly strongly
about the need for lethal control of large carnivores
such as wolves, but attitudes about the need for
lethal control varied depending on how long wolves
have been present on the landscape. Community
members in Montana and Idaho with past experience
living with wolves more frequently discussed
strategies to adapt ranching practices to minimize
livestock depredation by wolves. In contrast, a
community in Washington where wolves had recently
colonized more frequently discussed lethal control of
wolves as a strategy to reduce conflict. Communities
reported a higher degree of acceptance of wolves
where there was a perceived ability to control wolves
through management actions. Community members’
perspectives towards wolves were also influenced
by whether they felt understood by society and were
able to have a voice in decision-making about
wolves, pointing to the need for an inclusive process
for making policy and management decisions (see
Dialogue and Social Conflict about Wolves
Information Sheel).

In Colorado, multiple studies have found an overall
high level of public support for wolf reintroduction. A
2019 online survey conducted by Colorado State
University (CSU) researchers found that 84% of the 734
residents surveyed would vote for wolf reintroduction
(see Figure 1)."® People who took the survey
represented the Colorado population in terms of age
and gender and results were weighted to be
representative of region (Eastern Plains, Front Range,
and Western Slope). Survey respondents had no
knowledge of the survey topic before agreeing to take
the survey for pay, so there’s no reason to believe
wolf-advocates were over-represented in the survey.
Online recruitment may, however, create some bias
towards individuals with high technology awareness.

84% 66% 1%

Percent of survey respondents

There is mixed evidence on the impact of economic “li9enline arvey 2891 phoneiguey 1pdimallshoey

incentives and other management strategies for

S ] ) ] Figure 1: Proportions of Colorado residents indicating they
minimizing human-wolf conflict on public attitudes

would vote in favor of wolf reintroduction from a 2019 online
towards wolves (see Economics of Wolves in survey’ , a 2001 phone survey® , and a 1994 mail survey” .

Colorado Information Sheet).> A 2004 study in
Sweden found that livestock producers who received
subsidies for predator-proof electric fencing
tolerated wolves better than those who did not.”
However, economic incentives and wolf manage-
ment strategies- including legalized predator killing-
do not always increase tolerance.'2™'5  For
example, a 2001 study in Wisconsin found that
livestock producers who were compensated for wolf
depredation were not more tolerant than producers
who were not compensated for their livestock losses
due to wolves."

The level of support identified in the 2019 survey was an
increase in support from a mail survey conducted by CSU
researchers in 1994, which found that 71% of the 1,452
residents surveyed would vote for wolf reintroduction.
The 2019 findings also showed a higher level of support
compared to a phone survey conducted in 2001, which
found that 66% of 500 Colorado residents surveyed were
supportive of reintroduction' (Figure 1). The 2019 and
1994 surveys measured public support by asking
residents if they would vote for or against wolf
reintroduction without providing any detailed information
about wolves and wolf reintroduction. The 2001 survey
measured public support before and after providing
persuasive arguments for and against wolf reintroduction
but found that persuasive arguments had little impact on
support.1®
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Support for Wolf Reintroduction in
Colorado by Geography and
Stakeholder Groups

Surveys reveal that while support for wolf reintro-
duction is highest among the urban and Front
Range population in Colorado, the majority of rural
residents also support reintroduction.'®.’® The
2019 survey found that 85% of Front Range
residents, 80% of Western Slope residents, and
79% of Eastern Plains residents would vote in favor
of wolf reintroduction (see Figure 2).'® The 2019
survey also found that 83% of those from rural
areas and 66% of those who strongly identified as
hunters would vote for wolf reintroduction. Prior
surveys in Colorado have found similar trends. The
1994 survey found that 74% of Eastern Slope
residents would support wolf reintroduction
compared to 65% of Western Slope residents.l”
The 2001 survey, which included residents from
Colorado, New Mexico, and Arizona, also found
support was highest among urban residents (73%),
but the majority of hunters (59%) and people from
rural areas (60%) still supported wolf reintro-
duction.”®

Evidence on rancher perspectives towards wolf
reintroduction in Colorado is mixed. The 2019
survey found that 70% of people who strongly
identified as ranchers would vote for wolf
reintroduction.’® The 2001 survey found that 44 %
of ranchers supported wolf restoration, with an
increase to 52% after hearing arguments favoring
restoration.'® During a stakeholder workshop on
wolf reintroduction hosted by CSU researchers in
February 2020, ranchers attending indicated that
they were opposed to wolf reintroduction in
Colorado because they felt wolves posed a threat
to ranchers’ livelihoods (see Dialogue and Social
Conflict about Wolves Information Sheef). They also
believed that the initiative to reintroduce wolves
was failing to give recognition to their previous
conservation efforts.’™ Overall, further research is
needed to fully understand the diversity and
prevalence of various rancher perspectives towards
wolves and wolf reintroduction.®

1.00
79.8% 84.9% 79.3%

0.75

0.50

Proportion that Would Vote in Favor of Wolf Reintroduction

0.00
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Figure 2: Proportion of survey respondents across three
regions of Colorado who said they would vote in favor of
wolf reintroduction.

Reasons for Public Support and
Opposition to Wolf Reintroduction
in Colorado

Surveys, interviews, and stakeholder workshops
have identified numerous perceived positive and
negative impacts of wolves and reasons why people
support or oppose wolf reintroduction in Colorado.
These perceptions are not always supported by
data tracking the ecological and economic impacts
of wolves (see other Information Sheets).

Perceived positive impacts of wolf reintroduction
mentioned by 2019 survey respondents include the
ability of wolves to restore balance to ecosystems
and improve the natural environment; the oppor-
tunity to view wolves in the wild; emotional and
cultural connections to wolves; enhanced tourism
opportunities; a reduction in pest populations; and a



perceived moral obligation to restore species that
once lived in the state.’ Furthermore , at the
February 2020 stakeholder workshop,
representatives of some environmental groups
discussed how they supported wolf reintroduction
because they believed it is the first time their values
related to wolf conservation are being recognized in
decision-making (see Dialogue and Social Conflict
about Wolves Information Sheet). They felt they had
not received recognition in the past by the state
legislature or state wildlife agencies.”

Perceived negative impacts of wolf reintroduction
mentioned by the 2019 survey respondents include
threats to people and pets, loss of hunting oppor-
tunities, and potential wolf attacks on livestock.”®
Similarly, the 1994 survey found that negative
attitudes towards wolf reintroduction were
associated with beliefs that wolf reintroduction
would result in ranchers losing money, wolves
wandering into residential areas, and large losses in
deer and elk populations."” During the February
2020 stakeholder workshop, those opposed to
reintroduction indicated their belief that the effort to
reintroduce wolves was part of a broader trend of
society not recognizing their value and contributions
to society as well as a pending threat to their
economic viability. "™

References

1.George, K. A, Slagle, K. M., Wilson, R. S., Moeller,
S. J., & Bruskotter, J. T. (2016). Changes in
attitudes toward animals in the United States
from 1978 to 2014. Biological Conservation, 201,
237-242.

2.Williams, C. K., Ericsson, G., & Heberlein, T.A.
(2002). A quantitative summary of attitudes
toward wolves and theirreintroduction (1972-
2000). Wildlife Society Bulletin, 575-584.

3.Bruskotter, J. T., Schmidt, R. H. and Teel, T. L.
(2007). Are attitudes toward wolves changing? A
case study in Utah. Biological Conservation, 139
(1-2): 211-218.

4.Karlsson, J., & Sjostrom, M. (2007). Human
attitudes towards wolves, a matter of distance.
Biological conservation, 137(4): 610-616.

5.Eriksson, M., Sandstrom, C., & Ericsson, G.(2015).
Direct experience and attitude change towards
bears and wolves. Wildlife Biology, 21(3), 131-137.

6.Bright, A. D., & Manfredo, M. J. (1996). A
conceptual model of attitudes toward natural
resource issues: a case study of wolf
reintroduction. Human Dimensions of Wildlife, 1(1),
1-21.7.

7.Slagle, K. M., Bruskotter, J. T., & Wilson, R. S.
(2012). The role of affect in public support and
opposition to wolf management. Human
Dimensions of Wildlife, 17(1), 44-57.

8.Nie, M. A. (20 02). Wolf recovery and management
as value-based political conflict. Ethics, place &
environment, 5(1), 65-71.

9.Wilson, M. A. (1997). The wolf in Yellowstone:
Science, symbol, or politics? Deconstructing the
conflict between environmentalism and wise use.
Society & Natural Resources, 10(5), 453-468.

10.Duffield, J., Patterson, D. and Neher, C.J. (2006).
Wolves and people in Yellowstone: Impacts on
the regional economy. University of Montana,
Department of Mathematical Sciences.

1. Young, J.K., Ma, Z., Laudati, A. and Berger, J.
(2015). Human—carnivore interactions: Lessons
learned from communities in the American
west. Human Dimensions of Wildlife, 20(4),
pp.349-366.

12.Treves, A. and Bruskotter, J. (2014). Tolerance for
predatory wildlife. Science, 344(6183), pp.476-
477.

13.Karlsson, J. and Sjostrom, M. (2011). Subsidized
fencing of livestock as a means of increasing
tolerance for wolves. Ecology and Society, 16(1).

14.Naughton-Treves, L., Grossberg, R. and Treves,
A. (2003). Paying for tolerance: rural citizens'
attitudes toward wolf depredation and
compensation. Conservation biology, 17(6),
pp.1500-1511.

15.Hogberg, J., Treves, A., Shaw, B. and Naughton-
Treves, L. (2016). Changes in attitudes toward
wolves before and after an inaugural public
hunting and trapping season: early evidence
from Wisconsin's wolf range. Environmental
Conservation, 43(1), pp.45-55.


https://doi.org/10.1016/j.biocon.2016.07.013
https://www.jstor.org/stable/3784518
https://doi.org/10.1016/j.biocon.2007.06.016
https://doi.org/10.1016/j.biocon.2007.03.023
https://doi.org/10.2981/wlb.00062
https://doi.org/10.1080/10871209609359048
https://doi.org/10.1080/10871209.2012.633237
https://doi.org/10.1080/13668790220146465
https://doi.org/10.1080/08941929709381044
https://doi.org/10.1080/10871209.2015.1016388
https://science.sciencemag.org/content/344/6183/476
http://www.ecologyandsociety.org/vol16/iss1/art16/
https://doi.org/10.1111/j.1523-1739.2003.00060.x
https://doi.org/10.1017/S037689291500017X
https://extension.colostate.edu/topic-areas/people-predators/dialogue-and-social-conflict-about-wolves-8-009/

16.Niemiec RM, Berl REW, Gonzalez M, Teel T,
Camara C, Collins M, Salerno J, Crooks K,
Schultz S, Breck S, Hoag D. (2020). Public
Perspectives and media reporting of wolf
reintroduction in Colorado. Peer J.

17.Pate, J., Manfredo, M. J., Bright, A. D., & Tischbein,
G. (1996). Coloradans' attitudes toward
reintroducing the gray wolf into Colorado. Wildlife
Society Bulletin, 421-428.

18.Meadow, R., Reading, R. P., Phillips, M.,
Mehringer, M., & Miller, B. J. (2005). The
influence of persuasive arguments on public
attitudes toward a proposed wolf restoration
in the southern Rockies. Wildlife Society
Bulletin, 33(1), 154-163.

19.Niemiec RM. (2020). Report: A Summary of
Key Perspectives Shared at the February,
2020, Stakeholder Discussion on the Conflict
Over Potential Wolf Restoration and
Management in Colorado. Fort Collins, CO:
Colorado State University, Department of
Human Dimensions of Natural Resources.



COLORADO STATE UNIVERSITY

Moral Arguments Related to Wolf Restoration and

Management
Information Sheet 8.011

By the Center for Human-Carnivore Coexistence (6/20)

Moral arguments are arguments that
something is “good,” “bad,” “right,” or
“wrong.” They are often used to justify
positions both for and against wolf
restoration. A recent online survey of
Coloradans found that respondents
identified moral arguments as reasons
for supporting wolf reintroduction.
These included beliefs that: wolf
reintroduction is the right thing to do;
wolves deserve to live where they once
thrived; reintroduction would make up
for the past wrong of deliberately
extirpating wolves from the state; and
humans should fairly share the land-
scape with other animals like wolves.
Beliefs that link humans and other
species are common in Native American
worldviews. Native people in support of
wolf restoration might argue that there is
a balance in the natural world and
reintroducing wolves would return some
of that balance.? Many of these
reported beliefs also relate to Aldo
Leopold’s land ethic, which advocates
that people should respect their
community and expands the definition
of community beyond humans to include
other parts of the Earth, such as animals,
plants, and water.23 Leopold argues
that an action is morally right when it
preserves the integrity, stability, and
beauty of the biotic community. Wolf
reintroduction is therefore often justified
using this land ethic, as it is seen by
some as an effort to enhance the
integrity of the biotic community (see
Ecological Effects of Wolves Information
Sheet).* Environmental philosophers
have also made the moral argument
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that reintroducing wolves to their native
habitat is right because it would enhance
the wilderness character of an area,
promoting connections between people
and wilderness.® Finally, some use the
moral argument that the ballot initiative in
Colorado to reintroduce wolves is good
because it is a democratic process for
ensuring the majority of public’s values are
adequately considered in decision-making
about wildlife.!

Moral arguments have also been used to
oppose reintroduction. Some people
argue that reintroducing wolves is not
ethical if individual reintroduced wolves
would be hunted or die from human-wolf
conflicts.® Additionally, media coverage of
wolf reintroduction in Colorado often
includes the moral argument that the
ballot initiative for wolf reintroduction
wrongly imposes the will of the urban
majority on the rural minority in the state,
who would have to live with the potential
negative impacts of wolves (e.g., livestock
depredation; see Wolves and Livestock
Information Sheef).! There is opposition to
reintroduction on moral grounds among
Indigenous people, too. Native Americans
have always been active stewards of the
land, but some believe that we should

Key Points

Moral arguments—
arguments that
something is “right” or
“wrong”—are invoked on
both sides of the debate
about wolves. Moral
arguments touch on some
of our most deeply held
values.

Moral arguments for wolf
reintroduction include:
wolves deserve to live
where they once thrived,
humans should share the
land with and respect
members of the biotic
community such as
wolves, and wolves
enhance the wilderness
character of natural areas.
A moral argument against
wolf reintroduction is that
it is imposing the will of
the majority of Coloradans
on rural Coloradans who
have to live with the
potential negative
impacts of wolves.
Different values
associated with wildlife
lead to different moral
arguments for or against
killing wolves as a
management tool.
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