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Mitigation tends to be:
1) Expensive infrastructure.
2) Fixed/permanent sites.
3) Risk averse designs.
4) Slow responses by wildlife.
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Mitigating problems in mitigation ecology

Low statistical  
replication and 
lack of 
manipulation in 
many mitigation 
systems.

Long-term 
monitoring and 
natural variation.



Wildlife Crossing Structures in Banff National Park, 
AB, Canada

• 40+ purpose built structures along 
90 km of 4-lane highway.

• Phased construction ~20km at a 
time, since 1988.

• 30,000 vehicles per day.

• Monitored since 1996.



Wildlife Crossing Structures in Banff National Park, 
AB, Canada

• Up to 220 monitoring months 
x 9 taxa = 75240 observations 
of wildlife use at crossings.

• Grizzly bear, black bear, 
wolves, coyote, cougar, deer 
spp, elk, moose.



What factors best explain species-specific variation 
in use of crossing structures by wildlife?



What factors best explain species-specific variation 
in use of crossing structures by wildlife?

1. Relative preference for overpasses and 
open span bridges by: black bear, 
cougar, grizzly bear, wolf

2. Moose, deer, and elk showed no clear 
relative preference for structure type.

3. Shrub cover tended to reduce passage 
rates.

4. Proximity to secondary roads increased 
use for black bears and wolves.
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location of the crossing structure matter more?



Does the type (width) of the crossing structure or the 
location of the crossing structure matter more?

Location 
(km marker)

W
id

th
 o

f c
ro

ss
in

g 
st

ru
ct

ur
e 

(m
)

higher

lower

Hypothetical example of location > width 

Model 
predictions



Does the type (width) of the crossing structure or the 
location of the crossing structure matter more?

Location 
(km marker)

W
id

th
 o

f c
ro

ss
in

g 
st

ru
ct

ur
e 

(m
)

higher

lower

Hypothetical example of location < width 

Model 
predictions



Does the type (width) of the crossing structure or the 
location of the crossing structure matter more?

Location 
(km marker)

W
id

th
 o

f c
ro

ss
in

g 
st

ru
ct

ur
e 

(m
)

higher

lower

Hypothetical example of location AND width 

Model 
predictions



Does the type (width) of the crossing structure or the 
location of the crossing structure matter more?

Location 
(km marker)

W
id

th
 o

f c
ro

ss
in

g 
st

ru
ct

ur
e 

(m
)

higher

lower

No 
data

Model 
predictions



Does the type (width) of the crossing structure or the 
location of the crossing structure matter more?

Location 
(km marker)

W
id

th
 o

f c
ro

ss
in

g 
st

ru
ct

ur
e 

(m
) higher

lower

No 
data

wider > location

Model 
predictions



Does the type (width) of the crossing structure or the 
location of the crossing structure matter more?

Location 
(km marker)

W
id

th
 o

f c
ro

ss
in

g 
st

ru
ct

ur
e 

(m
) higher

lower

No 
data

wider > location

wider < location

Model 
predictions



Does the type (width) of the crossing structure or the 
location of the crossing structure matter more?

Location 
(km marker)

W
id

th
 o

f c
ro

ss
in

g 
st

ru
ct

ur
e 

(m
) higher

lower

No 
data

wider > location

wider < location

width AND location

Model 
predictions



How does the importance of width change with time 
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SLOSS [single large or several small]- are more or wider 
crossing structures better?
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Conclusions

• In multi-species systems, 
‘diversity’ is the key to 
making mitigation effective.

• Some species can be 
‘bundled’ in their responses:
• If less species-rich OR if priority 

species are identified, 
bundled responses can help 
manage trade-offs.


