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1) How do linear features influence 
predation risk for caribou?
2) How do caribou respond to linear 
features?
3) How do moose respond to linear 
features?
4) How does the presence of linear 
features influence moose selection of 
caribou habitats?

Questions



1) How do linear features influence 
predation risk for caribou?
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Identified potential caribou-wolf 
encounters
• 107 caribou and 28 wolves
• 112 encounter (caribou within *1971 m of collared wolf)

*1971 m ~ mean 24 h caribou movement distance

1971	m



Probability of encounter
• Compared caribou locations and potential caribou-

wolf encounters using logistic regression

Encounter



Probability of encounter
• Compared caribou locations and potential caribou-

wolf encounters using logistic regression

Probability of being killed
• Compared potential caribou-wolf encounters and 

caribou mortality sites attributed to wolves using 
logistic regression
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1) Linear features and risk
summer winter

prob.	encounter β se β se
prop.	hardwood	swamp 0.980 0.941 1.352 0.493
prop.	bog 1.162 0.412 0.792 0.426
elevation -5.938 2.690 -2.705 0.828
road	density 1.791 1.307
seismic	density 1.998 0.868
dist.	to	roads -5.181 1.805
dist.	to	seismic -3.369 1.467

prob.	being	killed β se β se
prop.	swamp 3.970 1.864 0.528 1.582
prop.	bog -2.633 1.211
prop.	fen -2.056 1.423
edge	density -3.208 1.381
terrain	roughness 2.414 1.718
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Latham	et	al.	2011
Whittington	et	al.	2011



2) How do caribou respond to linear 
features?



Built resource selection functions to 
evaluate caribou responses to roads 
and seismic lines
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Distance	to	roads
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• Young adults (<5 yrs) demonstrated less avoidance 
of roads and seismic lines in comparison to mature 
adults

2) Caribou responses to linear features



Subadult Adult

Distance	to	roads

High	risk Low	risk

• Young adults (<5 yrs) demonstrated less avoidance 
of roads and seismic lines in comparison to mature 
adults
• Survival was not increased for mature adults

2) Caribou responses to linear features
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3) How do moose respond to linear features?



• Season and sex

Built resource selection functions



3) Roads and seismic lines



3) Roads and seismic lines



4) How does the presence of linear features 
influence moose selection of caribou 

habitats?



Estimated seasonal home ranges for each 
individual moose



Calculated the density of roads and seismic 
lines within seasonal home ranges (HR)



• RSF = base model + (seismic density HR*treed bogs)
• RSF = base model + (road density HR*treed bogs)

Resource selection functions (RSFs)



• RSF = base model + (seismic density HR*poor fens)
• RSF = base model + (road density HR*poor fens)

Resource selection functions (RSFs)



4) Linear features and treed bogs



4) Linear features and poor fens
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Next steps – model caribou 
survival in relation to…

• Roads, seismic lines, and other disturbances
• Spatial overlap with moose
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Next steps – model caribou 
survival in relation to…

• Roads, seismic lines, and other disturbances
• Spatial overlap with moose and beaver
• Wolf predation risk
• Along with interactions



Boreal caribou survival by season
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Next steps – model caribou 
survival in relation to…

• Roads, seismic lines, and other disturbances
• Spatial overlap with moose and beaver
• Wolf predation risk
• Along with interactions

• Core- and individual-level analyses



Annual	Survival
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low									high

Annual	Survival

• Linear features and other 
disturbances
• Moose densities or 

distributions via RSFs
• Wolf densities or 

distributions vis RSFs

Core survival =



Individual caribou survival

• Using cox-proportional hazard models

• Roads, seismic lines and other disturbances
• Spatial overlap with moose and beaver
• Wolf predation risk
• Along with interactions
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