
• Highway 401 is a significant barrier to 

habitat connectivity in the Algonquin to 

Adirondack (A2A) region

• In 2014-15, a 1km stretch of the 401 was 

identified as having especially high levels 

of animal mortality, including species at 

risk turtles

• MTO constructed a fence in 2018 to 

prevent turtles from entering the roadway

• The aim of this study was to evaluate the 

effectiveness of the fence system using a 

Before-After-Control-Impact (BACI) 

experimental design
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1. Road Mortality Surveys

a. 1-2 times a week from May to Nov.

b. Two years of field seasons (2019 - 2020)

c. BACI analysis was produced using data 

collected from road mortality surveys

2. Remote Imagery Collection

a. Cameras were at both ends of 4 full

passage culverts and all fence ends

b. Time-lapse (~1 min) and motion capture

3. Fence Integrity Surveys

a. Conducted alongside mortality surveys

b. Inform future fence design and highlight

maintenance concerns

1. Road Mortality Surveys 2. Remote Imagery 3. Fence Integrity

An Adaptive Design to Reduce Animal Road Mortality
Analyzing the effectiveness of a fence-culvert ecopassage design on highway 401, Ontario
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• The fence decreased road 

mortality for turtles, 

mammals and anuran 

• The fence may have 

increased snake 

mortality in one location

• Fencing must span entire 

hotspot to be effective

• Turtles show preference 

for wet culverts with 

large openings 

• Useful for recording 

animal behavior

• Remote infrared cameras 

are not equipped to 

accurately detect reptiles

• Canadian climate and snow 

removal must be 

considered in design

• Fences require yearly 

maintenance for full 

effectiveness

• Fence placement must 

account for soil erosion
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Fig 4. Changes in significant snake mortality hotspots over time.

Fig 5. Changes in significant anuran mortality hotspots over time.

Fig 6. Changes in significant mammal mortality hotspots over time.

Fig 3. Changes in significant turtle mortality hotspots over time.

Fig 2. The full extent of highway within the field site was 3:1 kilometres (km) ratio of unfenced/control: 

fenced/impact. Equal distribution of road kill would suggest 25% of road mortality in front of fencing.

Fig 1. A graph depicting the three possible forms of road mortality hotspots in relation to their temporal 

behavior as a result of the fence installation: before fence (hotspot 1), continuous (hotspot 2) and after fence 

(hotspot 3). Legend applies to all following results figures.

Fencing on the North side of the highway.

Precambrian shield stretches from Algonquin Park to 

Adirondack Park.  Field site located within red circle.

Identifying a piece of carapace. A remote camera installed in a culvert.

Solution to reduce soil erosion 

damage.

Animals captured on culvert cameras.
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