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Non-lethal tools for preventing livestock 
depredation, such as  livestock guard dogs 
(LGDs), have been widely adopted in the 
United States, reducing the need for lethal 
management of predators.  Yet, little is known 
about how carnivore populations respond to 
LGDs. 
 

Compared to their success preventing 
depredations by coyotes, commonly used LGD 
breeds appear less effective against wolves and 
grizzly bears. 
 

This study aims to identify (1) which LGD breed 
is most effective for reducing depredations by 
wolves and grizzly bears, (2) LGD behaviors 
associated with effectiveness, (3) the effect of 
LGDs on carnivore space-use, and (4) the effect 
of LGD-use on tolerance for large carnivores.  
 

Here we focus on objectives 2 and 3 by 
examining the space use patterns of LGDs 
relative to sheep and co-occurrence of large 
carnivores. 

Introduction  

LGD breeds common in the U.S., referred to as 
whitedogs, are compared with Turkish kangals, 
Bulgarian karakachans, and Portuguese 
transmontanos in Idaho, Montana, Oregon, 
Washington, and Wyoming. 
 

Data are collected on space-use of LGDs and 
sheep using GPS collars. 
 

LGDs are exposed to wolf and deer decoys 
while on grazing lands to test behavioral 
responses to threatening auditory and visual 
cues.   
 

Occupancy data are collected for large 
carnivores using trail cameras. 

Field Methods  

Mixed effect models of GPS collar data indicate no 
breed differences in LGDs’ proximity to sheep 
(χ2(1)=0.876, p=0.35). 
 

Preliminary results indicate that LGDs respond 
differently to wolf and deer decoys (X2(1)=187.71, 
p<0.001). 
 

Naïve occupancy estimates from available space-
use data confirm the overlap of LGDs and sheep 
with wolves. 
 

Co-occurrence data is inconclusive at this time as a 
small sample size makes the model-averaged SIF for 
sheep and wolves uninformative (ɸ=0.74,  
95% CI= -1.83–3.32). 

Average proximities of collared LGDs and sheep 
reveal high fidelity of LGD-breeds to  sheep. 
Although breed-differences in proximity are not 
apparent from averages, there may be large 
differences in variance. 
 

Preliminary results from a simulated interaction 
provide proof of concept for a test of LGD response 
to a decoy, with LGDs responding more aggressively 
towards a threatening stimulus. 
 

LGDs and sheep overlap with wolves during the 
grazing season, but more data must be collected to 
accurately calculate probabilities of co-occurrence. 
 

Additional data collected in 2015 and 2016 will be 
analyzed in similar fashion when it is available, 
greatly increasing the likelihood of finding 
significant differences in LGD effectiveness. 

Results 

Conclusions 

Mixed-effects models were used to calculate the average distance between collared LGDs and sheep as a factor of LGD 
breed in R. 
 

An omnibus chi-squared analysis  was used to calculate potential differences in LGDs’ response to the wolf and deer 
decoys. 
 

Naïve occupancy of sheep and wolves was calculated using trail camera data. 
 

A model-averaged species interaction factor (SIF) for wolves and sheep was calculated using a two species conditional 
occupancy model in PRESENCE. 

Analysis  
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