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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. Compared to their 
success preventing depredations by coyotes, 
commonly used LGD breeds appear less 
effective against wolves and grizzly bears and 
little is known about how carnivore populations 
respond to LGDs.

This study aims to identify (1) the effect of 
LGDs on carnivore space-use and (2) LGD 
behaviors associated with effectiveness. 

We examine co-occurrence of LGDs and large 
carnivores, and LGD response to a simulated 
predator to address these objectives.

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.

Occupancy data are collected for LGDs and 
large carnivores using GPS collars and camera 
traps. Only camera trap data is used in the 
occupancy analysis presented here.

LGDs are exposed to wolf and ungulate decoys 
while on grazing lands to test behavioral 
responses to threatening auditory and visual 
cues. Data are collected on LGD posture, 
behavior, vocalization, and proximity to the 
sheep or decoy. Only data on behavior is used 
in the analysis presented here. 

Field Methods

A simple occupancy model suggests a possible 
increased likelihood of co-occurrence for wolves 
near LGDs and sheep, but results are not conclusive 
(ɸ=1.45, 95% CI= 0.90–2.01).

There is also a possible increased likelihood of co-
occurrence for grizzly bears near LGDs and sheep, 
but results are not conclusive (ɸ=1.24, 95% CI= 
0.78–1.69).

Two-way results for the decoy test indicate overall 
differences in LGDs’ responses to the threatening 
and non-threatening decoys (X2(7)=78.62, p<0.001) 
as well as breed differences in response to either 
decoy (X2(21)=277.43, p<0.001) .

Three-way results for the decoy test indicate 
differences in LGD response to the decoys as a 
function of breed (X2(52)=687.6 p<0.001). Odds 
ratios suggest specific differences in “Looking,” 
“Investigating,” and “Vigilant” behavior.

Simple two-species occupancy models suggest a 
possible attraction of both wolves and grizzly bears 
to LGDs and sheep, however these results are 
inconclusive. Future analysis will include data 
collected from LGDs and sheep outfitted with GPS 
collars and will consider possible covariates.

Preliminary analyses of the results of the decoy test 
suggest differences in how different LGD breeds 
attend to threatening and non-threatening stimuli, 
but more comprehensive analysis is needed to 
disambiguate these differences.

Final results will be published/available by 
December of 2017.

Results

Conclusions

A two-way chi-squared analysis was used to calculate differences in all LGDs’ response to the wolf and deer decoys and 
breed differences in response to either decoy.

A three-way chi-squared analysis was used to calculate potential breed differences in LGDs’ response to the wolf and deer 
decoys as a function of breed. Log odds ratios were calculated to examine pairwise comparisons.

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