
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 2014.1 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.4 , 5 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.6

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

Impacts to livestock from

wolves creates costs

borne by livestock

producers, including

mortality from wolf

predation and other

indirect impacts. These

costs are unevenly

distributed and localized,

with some producers

suffering greater losses

than others.  Although

wolf  depredation is a

small economic cost to

the livestock industry as

a whole, the impacts to

individual producers can

be substantial. 

On rare occasions wolves

only eat a portion of what

is killed.  Such events can

have negative economic

impacts and reinforce

negative perceptions

towards wolves.  They are

therefore important to

minimize and prevent.   

Wildlife managers and

livestock producers have

a variety of management

tools to reduce conflict

with wolves. This entails

alterations in livestock

practices and/or efforts to

manage wolves.  Both

non-lethal and lethal

tools can be effective and

used proactively to

prevent conflict or

reactively after conflict

has occurred.
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USFWS data of confirmed wolf kills1 and

NASS data of number of cattle2 , the

calculated percentage of cattle killed by

wolves in the Northern Rocky Mountain

states is under 1%. However, this calcu-

lation ignores livestock that are not

vulnerable to predation (e.g., in feedlots or

on range where wolves do not occur) and

thus likely underestimates the percentage. 

Nonetheless, the available data suggest

that mortality caused by wolves is a small

economic cost to the livestock industry as a

whole.7

However, in addition to mortalities,

producers can also suffer indirect losses

such as stress, sickness, and reduced

weight gain and pregnancy rates when

wolves scare, chase, or attack livestock.8 - 11

The indirect effect of wolves on livestock is

not well studied so estimating the extent of

indirect losses is difficult. Costs could be

considerably higher when including unseen

deaths, indirect losses, and expenses for

producers to deter wolves or to seek

compensation (see Wolf Economics

Information Sheet).9  Indirect losses might

be more likely on ranches where wolves

are already killing cattle.10

Although wolf depredation on cattle and

sheep accounts for less than 1% of the 

https://sites.warnercnr.colostate.edu/centerforhumancarnivorecoexistence/
https://extension.colostate.edu/topic-areas/people-predators/wolf-economics-8-012/
https://extension.colostate.edu/topic-areas/people-predators/wolf-economics-8-012/


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.7 , 12 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.13

Understanding why some producers are more vulnerable

to wolf predation and others are not is an active area of

research.14 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.15 - 21 This behavior

has been documented in a wide variety of predators,

including wolves, foxes, weasels, bears, shrews, spiders,

and insects.19 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 caribou17-19

and livestock such as sheep.7 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.18 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.7 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.7

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.21 

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.26 - 28 Some studies have suggested that

lethal removal of wolves only temporarily reduces

depredation and actually may eventually increase

conflicts.29 - 31 For example,  one study concluded that

killing wolves may displace depredations to neighboring

properties.31 Another study reported that lethal removal

might increase depredations the following year as new

wolves breed and fill vacancies29, although these

conclusions were contradicted when other researchers

re-analyzed these data.32

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.36 Livestock guardian dogs

also can deter wolves, although wolves also can kill

guard dogs and thus finding the right breed and number

of guard dogs is important.37 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.38 Modifying

livestock management practices can help,26, 33 , 39

particularly during calving or lambing when animals are

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.
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Fladry

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.39 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.40

In addition, producers can be financially compensated

for livestock lost to wolves (see Wolf Economics

Information Sheet).7 -9 , 41 ,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.41 , 43 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.44 - 46 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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Science-based education is a central mission of CSU.

Information Sheets within the People and Predators

Series provide scientific information on interactions

between humans and carnivores and have undergone

review by scientists both within and outside CSU.

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

6

40.Blackfoot Challenge. 2020. Financials.

41.Lee, T., Good, K., Jamieson, W., Quinn, M. and 

Krishnamurthy, A., 2017. Cattle and carnivore

coexistence in Alberta: the role of compensation

programs. Rangelands, 39(1), pp.10-16.

42.Ravenelle, J. and Nyhus, P.J., 2017. Global 

patterns and trends in human–wildlife conflict

compensation. Conservation Biology, 31(6),

pp.1247-1256.

43.Dickman, A.J., Macdonald, E.A. and Macdonald, 

D.W., 2011. A review of financial instruments to

pay for predator conservation and encourage

human–carnivore coexistence. Proceedings of

the National Academy of Sciences, 108(34),

pp.13937-13944.

44.Western Landowners Alliance.  2020.  Reducing 

conflict with grizzly bears, wolves and elk: A

western landowners guide. 

45.Defenders of Wildlife.  2016.  Livestock and 

wolves: A guide to nonlethal tools and methods

to reduce conflicts.  2nd Edition.

46.People and Carnivores. 2020. Solutions that 

work for people and wildlife: Manuals/Guides.

https://blackfootchallenge.org/financials/
https://doi.org/10.1016/j.rala.2016.11.002
https://doi.org/10.1111/cobi.12948
https://doi.org/10.1073/pnas.1012972108
https://westernlandowners.org/lp/reducing-conflict-with-grizzly-bears-wolves-elk/
https://defenders.org/sites/default/files/publications/livestock_and_wolves.pdf
https://peopleandcarnivores.org/publications/manuals-and-guides/



