
 

Wolves are back, and they’re here to stay. 

Wolves are starting to spread back to areas where they historically roamed 

but have been absent for many years, whether this is through deliberate 

reintroduction for conservation or just successful populations expanding 

their ranges. 

It is understandable that many local stakeholders have concerns about 

how best to live in harmony with wolves and protect their interests from 

any negative effects such as depredation (killing) of livestock. This website 

aims to provide information on why the reintroduction of wolves is 

important and beneficial in more ways than symbolically, and to 

demonstrate some of the ways in which you can reduce their impacts on 

your livelihoods through non-lethal methods. 

The methods covered include changes to your farming practices, installing 

fladry, introducing livestock guardian dogs, and participating in wolf 

collaring programs. It is best to combine as many methods as possible.  
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WOLVES MAINTAIN HEALTHY ECOSYSTEMS 

Losing wolves from an ecosystem affects all of the other species and even the 

physical landscape within the area, and often causes a loss of biodiversity. 

When wolves have been reintroduced, they help to restore the ecosystem to 

its original health by causing trophic cascades - a chain-reaction or domino 

style series of changes in the populations of predators, herbivores and plants 

in the ecosystem. These effects have been particularly well studied in 

Yellowstone National Park, but similar cascades are likely wherever wolves re-

enter the ecosystem. 

Healthy ecosystems are better at providing services useful to humans, such as 

water purification, storing carbon dioxide in the soil, or maintaining robust 

wild fish stocks for recreational use. 

 

WOLVES INCREASE AN AREA'S INCOME 

Ecosystem services provided by wolves can have direct monetary benefits in 

the region e.g. increased income from sport fishing. Wolves may also release 

local landowners from the costs of management - for example in Scotland, it 

is predicted that reintroducing the wolf would prevent estate owners from 

having to carry out expensive culling of deer to reduce populations to a less 

damaging level. 
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Tourism related to the reintroduction of the red wolf to North Carolina is also 

predicted to increase visitor spending by at least $105.83 million in the Great 

Smoky Mountains National Park region. Knock-on effects on this new income 

could be as much as £291.51 million per year. 

The boost to local economy from 

tourism that wolves can provide 

has been found to be significantly 

greater than potential costs of 

wolves through depredation of 

livestock or reduced trophy 

hunting of species on which wolves 

prey. 

As well as contributing to ecosystem services, the presence of wolves can 

increase local revenue from tourism. A survey of thousands of visitors to 

Yellowstone National Park concluded that visitors from outside Wyoming, 

Montana, and Idaho that had travelled to the park specifically to see or hear 

wolves in the wild spent $35.5 annually. In addition, 44% of all visitors to the 

park listed wolves as a species they would most like to see on their trip. 

Cycling of this money through the region economy eventually lead to an 

increase of $70 million annually. 

 

WOLVES HAVE A RIGHT TO BE HERE 

Many people believe that 

wolves have a right to exist 

in landscapes where they 

were previously widespread 

before eradication by 

humans. They are a highly 

charismatic species, and 

are considered valuable by 

many regardless of their direct economic benefits. A sense of duty to the 

natural world and a desire to preserve wolves for future generations to 

experience are both strong motivations for individuals to support their 

reintroduction. 
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There are a number of simple changes you can make to your farming 

practices to reduce the vulnerability of your livestock to wolves. Each is likely 

to have a minimal effect alone but combining as many as is practical will 

increase the success. 

 

MAINTAIN BEST HUSBANDRY PRACTICES 

If livestock die whilst out in pasture, 

the carcass may attract wolves to the 

livestock and lead to depredation. A 

study on sheep farms in Sweden in 

2009 found that after a depredation, 

the risk of being attacked by wolves 

again was 55 times higher over the 

following year. 60% of repeat 

depredations occurred within 5 weeks 

of the initial event. The researchers 

believed that this was because wolves 

returned to the pasture to feed on 

carcasses that were unprotected or 

hadn't been removed. 

Prompt removal of any material that is likely to attract wolves may therefore 

help to dissuade wolves from entering your land. 
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CHANGE WHERE LIVESTOCK ARE PASTURED 

You can manage the risk of wolf depredation by reducing the amount of time 

that vulnerable livestock spend in high-risk areas. Using herding or fencing to 

control the movement of livestock can reduce the likelihood of encounters, 

and fencing suitable to contain livestock is cheaper and easier to set up than 

anti-predator fencing. 

Depredation by wolves is higher in 

forest or densely-vegetated areas, 

closer to wolf dens, and farther from 

human settlements. 

Where possible, keep livestock close 

to buildings, away from areas of wolf 

activity and in the open during the 

day. 

Wolves live in packs which occupy a large territory. Reducing the area over 

which livestock are spread will mean fewer packs have access to the herd. It 

also means that wolves are less likely to encounter any livestock when 

travelling across their territory, or will encounter wild prey such as deer first. 

However, avoid grouping the livestock into a single large herd as this may 

make them more vulnerable. 

The presence of wild prey will attract 

wolves to pastures - an assessment of 

cattle pastures in the northwest of the 

US in 2005 found that the presence of 

elk in pastures was the most important 

factor in determining the level of 

depredation. Excluding wild prey from 

livestock pastures will make wolves less 

likely to be attracted to the land, and could have other benefits such as 

reducing competition for forage or disease transmission. 
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CHANGE WHEN LIVESTOCK ARE PASTURED 

Monitoring has shown that most wolf 

depredation of livestock takes place at 

night when there is less human presence.  

Enclosing livestock overnight is an ancient 

practice against predators, and should 

significantly reduce losses to predators and 

provide peace-of-mind if it is a feasible 

option for your operation. Night-time 

enclosures must be secure against any 

predator entering to be effective - anti-

predator/electric fencing is recommended. 

Calves/lambs are the most vulnerable to 

predation by wolves. They should be kept 

in the safest pastures or indoors until at 

least 6 months old as wolves almost 

exclusively prey on calves under this age. In 

many situations the calving/lambing season 

can also be artificially adjusted. Structuring this so that new-borns are as old 

as possible before releasing to pasture could also minimise depredation - 

birthing in autumn just before confinement leaving the entire winter for safe 

growth of young would be the most extreme but effective strategy. 

Synchronising the birthing season with neighbouring properties will prevent 

wolves from moving from one farm to another as livestock are born. 

Wolf depredation is highest in late summer, as wolf 

pups grow large enough to leave their denning sites 

and the pack becomes more mobile. Minimising the 

risks or adding more management methods in this 

period may help to mitigate depredation. 

Vulnerability of livestock to wolves also depends of 

the life-cycle of wolves' wild prey. For example, deer 

fawns are typically born from May to June in the US 

so wolves prey less on livestock at this time. Timing 

the periods when livestock are most vulnerable, e.g. 

birthing season, to coincide with the highest levels 
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of natural prey can reduce wolves' need to consume livestock. However, once 

wild fawns are large enough to become less vulnerable wolf depredation on 

livestock may increase. 

These changes to when and where livestock are pastured could easily be 

combined for a compromise strategy, such as using the highest-risk pastures 

at the lowest-risk times of year if all land must be used. 

 

SWITCH BREEDS OR SPECIES 

Some livestock are more 

vulnerable to wolves than others - 

for example, cattle are less 

vulnerable than sheep or goats 

due to their large size. Switching 

to farming cattle could reduce 

your livestock losses significantly, 

and this would offset the 

increased cost per head of cattle 

death. 

Different breeds of livestock may also be naturally better at fending off 

predators or more protective of their young. Breeds more aggressive to 

predators may be better in areas with wolves and are not necessarily more 

aggressive to humans. Traditional breeds are often more suited to free-range 

grazing where predators occur. 

For instance, research on Venezuelan ranches showed that buffalo are far less 

predated than cattle as they display defensive behaviour. The researchers 

suggested that keeping a small number of buffalo in the same pastures as 

cattle could reduce overall livestock death whilst compromising on the lower 

value of buffalo meat. 

 Breeds that are easier to herd may also make implementing other control 

strategies easier. 
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EMPLOY HERDERS OR RANGE RIDERS 

Shepherding has been a traditional 

method of protecting livestock across 

the world for thousands of years. 

Herders keep the livestock grouped 

together and can direct them away 

from areas with the highest 

depredation risk. The presence of 

humans also repels predators from 

the immediate area, and if an attack 

is still made, a rider or herder can interrupt and chase off the animal. Having a 

constant presence among the livestock allows factors such as the animals' 

health and the movements of wolves to be closely monitored and better 

understood. 

Herding dogs may be useful to assist riders. 

 

CASE STUDY 

The Tom Miner Basin range rider program 

Local ranchers Malou Anderson-Ramirez and Hilary Zaranek-Anderson began 

the program just outside Yellowstone National Park in 2013. A few riders are 

hired every summer to patrol livestock herds in the area. 

“The objective is very simple. You go out and check cattle.” 

As well as minimizing depredation, riders help ranchers to keep a closer eye 

on the health of their herds and respond to problems more rapidly. 

The Andersons also using 'low-stress livestock handling' to encourage their 

cattle to stay in a close herd, which benefits both the state of the land and the 

well-being of the animals as well as protecting them from predators. 

Additionally, the Andersons raise Ancient White Park cattle, a traditional 

breed of cattle where the cows are horned and fiercely defensive of their 

calves against predators. Cows that don't show these instincts are not re-

bred. 

CASE STUDY 

The Tom Miner Basin range rider program 

Local ranchers Malou Anderson-Ramirez and Hilary Zaranek-Anderson began the 

program just outside Yellowstone National Park in 2013. A few riders are hired 

every summer to patrol livestock herds in the area. 

“The objective is very simple. You go out and check cattle.” 

As well as minimizing depredation, riders help ranchers to keep a closer eye on 

the health of their herds and respond to problems more rapidly. 

The Andersons also using 'low-stress livestock handling' to encourage their cattle 

to stay in a close herd, which benefits both the state of the land and the well-

being of the animals as well as protecting them from predators. Additionally, the 

Andersons raise Ancient White Park cattle, a traditional breed of cattle where the 

cows are horned and fiercely defensive of their calves against predators. Cows that 

don't show these instincts are not re-bred. 

“The ranchers here have decided to make space for their erstwhile enemies, 

because they believe they deserve to be here too.” 
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REACTIVE MANAGEMENT 

The risk of further wolf depredation is much higher in the 5 weeks or so 

immediately after an initial kill (see above). By focusing the management 

techniques discussed on this website in this most hazardous period, you can 

save on costs of having them in place constantly, while still having a 

meaningful effect on wolf depredation. 

  

From the start of the program in 2013 until 2017, only one animal was killed by a 

wolf in whole basin. 
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WHAT IS FLADRY? 

Fladry is one of the simplest techniques for deterring wolf activity. It consists 

of brightly-coloured (normally red) flags of material hung from lines or 

fences. 

Wolves are naturally nervous of new and unusual stimuli in their environment 

and are deterred from crossing boundaries with fladry even where they fully 

are capable of getting through. 

 

EVIDENCE OF EFFECTIVENESS 

A major field trial of fladry took place over the summers of 2004 and 2005 in 

Michigan, on 8 sheep and cattle farms whose land overlapped with wolf 

territories. On farms where fladry was installed for the study, there was a 

reduction in the number of wolves that made it inside livestock pastures - on 

the two occasions where they did, the fladry had been improperly installed or 

maintained. 

The results of this and previous studies concluded that fladry is effective for 

up to 75 days at deterring wolves from entering livestock pastures. After this 

amount of time, wolves normally become accustomed to the fladry and are 

no longer deterred. 

  

FLADRY 
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IS FLADRY RIGHT FOR MY LAND? 

The cost to install fladry from scratch and maintain it around a 150ha farm 

was estimated at $4,392 per year including labour (in 2004), and required 8.5 

hours per km for one individual to install and 1.6 hours per km per week for 

regular maintenance. It is therefore advised that you should consider where 

losses from wolf depredation in your area outweigh the expense of fladry 

before installing it. 

Due to the short-term effect and expense of fladry, researchers have 

suggested it is best used minimally, at times and in areas where protection is 

most important - for example, to protect cows/ewes and their young during 

the calving season, when they can be confined to smaller areas.  

 However, other techniques can be used to reduce maintenance and make 

fladry more effective in the long-term (see below). 

 

 

 

 

“From the time we started [using fladry] up to now, we've had zero wolf 

depredations. I think the fence has a lot to do with it.” 

- Carey Dobson, rancher near Apache National Forest, USA - 

“Tools such as fladry can be very effective by exploiting natural predator 

behaviors like fear and avoidance.” 

- Nathan Lance, author of a study on fladry - 

 

 
  

“From the time we started [using fladry] up to now, we’ve had zero wolf depredations. I think the fence 

has a lot to do with it.” 

- Carey Dobson, rancher near Apache National Forest, USA - 

“Tools such as fladry can be very effective by exploiting natural predator behaviours like fear and 

avoidance.” 

- Nathan Lance, author of a study on fladry - 
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TECHNIQUES TO IMPROVE FLADRY 

One of the issues with fladry that necessitates regular maintenance is ‘coiling’, 

where the flags of material become wrapped around the line and therefore 

don’t hang freely as needed and open up gaps in the fladry line through 

which wolves can pass. 

New designs for fladry to reduce this problem were tested at 

the Predator Research Facility in Utah in 2014. The results 

showed that investing in fladry made from marine vinyl - a 

heavier and, although more expensive, also more durable 

material - as opposed to nylon, reduced coiling and was similar 

in cost in the long term. 

The simplest yet still effective way to reduce coiling was to tie a 

knot in each fladry strip directly beneath the line. This could 

easily be applied by current users of nylon fladry. 

Electrified fladry, known as ‘turbo-fladry’, 

can solve the issue of wolves becoming 

unafraid of fladry, as they receive an 

electric shock when coming into contact 

with it and learn to associate attempting to 

cross with pain and discomfort. 

This was confirmed by a study on in 2010, 

which found that fladry with an electrified wire running close to ground level 

was 2-10 times more effective at deterring captive wolves from approaching a 

deer carcass. A subsequent field study in Montana also found that no wolves 

entered pastures bordered by turbo-fladry. 

Turbo-fladry was more expensive than other fladry at $2303 for the first km 

and $2032 for each additional km, and required 31.8 person-hours per km to 

install. In over a year of the study the electric system failed 18 times, taking on 

average just under an hour to fix.  

The main issue with the use of turbo-fladry was the expense - however, 83% 

of the ranchers participating in the survey said they would continue to use the 

turbo-fladry if certain conditions, such as cost-sharing, were met.  
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AN ANCIENT TOOL 

Livestock guardian dogs have been used across the world for thousands of 

years to protect livestock from wild predators. With growing conservation 

efforts to restore predator populations, use of guardian dogs is becoming 

more popular as a non-lethal method to repel threats. 

 

WORLDWIDE CASE STUDIES 

In the remote Patagonian steppe, researchers provided livestock guardian 

dogs to local goat herders to protect their flock from carnivores. Normal 

practice for the herders is to kill any animal that they believe threatens the 

herd, which unfortunately includes endangered species. The study found, 

however, that having a livestock guardian dog with their herd reduced the 

rates of predation, and 88% of the herders no longer found it necessary to kill 

predators to protect their herd. 

In South Africa’s Namaqua National 

Park, jackals and caracals are 

frequently targeted with lethal control 

measures such as poisoning and 

trapping in order to protect livestock, 

which can be indiscriminate and have 

contributed to the decline of other 

species such as leopards and 

GUARDIAN 
DOGS 

RETURN TO CONTENTS 



threatened Cape vultures. Introducing Anatolian Shepherd dogs to protect 

livestock in the region lead to a reduction or elimination of livestock losses in 

84% of cases. Farmers preferred to use non-lethal control methods and 95% 

considered the dogs to have saved them money in protecting their livestock. 

A 2010 study in Michigan demonstrated that livestock guardian dogs are also 

effective at protecting cattle from wolves. Farms where dogs had been 

introduced reported no depredations or visits to pastures by wolves during 

the study, whereas neighbouring unprotected farms experienced losses due 

to wolves. The dogs also reduced contact between cattle and wild deer, which 

could help to prevent the transmission of diseases such as bovine TB to 

livestock from wild animals. 

 

 

 

WHAT MAKES A GOOD LIVESTOCK GUARDIAN DOG? 

Breed 

It's important to select the right breed of guardian dog to suit your particular 

needs. Most of the commonly used breeds originate from Europe or Asia 

where they have been bred for thousands of years to have the right 

characteristics to make good guardian dogs, but you should also consider the 

differences between the breeds. 

For example, Great Pyrenees and Akbash dogs are the least aggressive 

towards humans and best used in smaller pastures or on public access land 

where interaction with other land users is likely. Signage indicating the 

presence of dogs is vital if there is public access to your land. 

However, these breeds may be more vulnerable to or less able to repel 

wolves. Larger and more canine-aggressive breeds that originated from areas 

with large predators are better suited to defending against wolves - e.g. 

Central Asian Ovcharka, Transmontano Mastiff, Karakachan, Kangal, and Shar 

Planinetz breeds. 

  

A summary of the published research on the effectiveness of dogs as livestock 

guardians in 2000 found that they can reduce livestock depredation by 11-100%. 
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Great Pyrenees / Pyrenean Mountain Dog           Karakachan dogs 

Guardian dogs have also been shown to be more effective against wolf packs 

and more confident in their defence where there are multiple dogs to a herd. 

Groups are also better able to guard against threats coming from different 

directions or if wolves split a flock. Choosing individual dogs with 

complementary behaviour styles is best when forming a group. 

Training 

Proper training, although potentially time-

consuming, is fundamental to having an effective 

livestock guardian dog. 

Training begins with bonding the dogs to the 

livestock that they will spend their lives 

protecting. This normally begins at 2-3 months 

old and is achieved by housing the pups with 

livestock, normally calves/lambs or heifers when 

older. Physical contact will help to bond the 

animals. Any aggressive interactions with 

livestock should be immediately corrected while 

young. Protective behaviours should are 

instinctive once dogs are properly bonded to 

livestock. 

Dogs should also be familiarised with owners enough to be handled and 

transported, but human interaction should be minimized and always less than 

with the livestock. Familiarising older pups with the pastures in which they will 

be working is also beneficial to create a territorial bond. 
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If there is a conservation organisation or scientific programme near you that 

traps and collars wolves, you may be able to participate and use these collars 

to help deter wolves from entering your land. 

 

RADIO COLLARS AND RAG BOXES 

Studying the movements of wolves 

normally involves capturing them and 

releasing them with radio-transmitting 

collars. If you know the signals given out 

by collars on your local packs, you can use 

radio receivers to detect when wolves are 

approaching your land. Measures can then 

be taken to scare them away, including 

non-lethal munitions (see video), and 

Radio-Activated Guard boxes. 

RAG boxes were invented by Edward Cummings, a rancher from Montana. 

They work by detecting the radio-collars of wolves entering a specified area 

such as a small pasture, and triggering a set of stimuli such as strobe lights or 

loud noise recordings. These stimuli scare away wolves and prevent them 

from entering the restricted zone, classifying them as ‘disruptive stimuli’ 

COLLARS 
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because they interrupt the wolves' hunting behaviours. RAG boxes are 

automatic and require no human input to use beyond maintenance and 

installation. 

 

EVIDENCE OF EFFECTIVENESS 

A study in 2002 across ranches along the Salmon River in 

central Idaho tested the effectiveness of the Avian Systems 

Model 9000 Frightening System, a type of RAG box, at 

deterring wolves from entering cattle pastures. 

The study matched up instances of the RAG systems firing 

with wolf tracks left in the area and concluded that the 

device had successfully scared wolves away from calving 

pastures. No cattle were killed during 30 days of using the 

RAG boxes at one ranch, whereas when the cows and calves 

were moved to unprotected pastures, 6 calves were killed in 

the following week.   

 The boxes were also successful at another site elsewhere on the Salmon 

River, where over several months, only a single calf was killed when the 

system failed to function due to the receiver being switched off. 

 

LIMITATIONS 

RAG boxes can be an expensive method of wolf deterrent; the systems used 

in the previous study cost $3,800 per unit. Another issue with RAG boxes is 

that wolves can become used to the stimuli (a process known as habituation) 

and no longer scared away. Using a variety of different stimuli can limit this - 

the systems tested in the study had 30 different sound recordings in order to 

increase the time before wolves became habituated. 

For these reasons, RAG boxes are best used over short periods and in small 

pastures e.g. during calving (see Changes to Practice for more information). 
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SHOCK COLLARS 

 Electric shock collars form a part of the ‘aversive conditioning’ approach to 

deterring wolves.  As well as causing wolves coming near pastures to flee like 

RAG boxes (disruptive stimulus), shock collars aim to condition wolves to 

avoid returning to the pastures in the future as they associate this behaviour 

with a negative effect e.g. receiving an electric shock. 

Several studies have been carried out on the effectiveness of shock collars. 

One Wisconsin study in 2003 and 2004 found that wolves fitted with shock 

collars visited baited sites less often and spent less time there than wolves 

without collars. Both during and after the shocking period, the wolves shifted 

their activity to 0.7k away from the baited sites - a change that would be 

significant in protecting pastures. A similar study in 2005 and 2006 found that 

the period in which wolves avoided the sites once shocking had ceased was 

at least 40 days. This study also calculated the cost of setting up a shocking 

system at $1725-2225 per wolf excluding monitoring labour costs. 

Using shock collars is a theoretically feasible strategy for managing wolf 

depredation, but normally requires that collars have already been fitted by 

local organisation. 

 

 

“Electric shock collars can cause distress and 

suffering. We are opposed to their use on any 

animals.” 
- RSPCA spokesperson 

 

Using shock collars on wild wolves is a highly 

controversial management strategy, and many 

conservationists believe it is unethical or only preferable 

to lethal management. 
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