
Assessing remaining habitat for salamanders on Pelee Island

• Habitat loss and fragmentation are the 

primary source of global biodiversity loss

• Species that use aquatic and terrestrial 

habitat types to complete their life cycles, 

like amphibians, are particularly vulnerable

• The majority of the island is not currently suitable for salamanders 

(Figure 1), with all suitable habitat restricted to small dispersed areas

• Suitability was most strongly influenced by geographic proximity to 

breeding ponds

− Habitat is generally unsuitable ~1.5km from the centre of a pond

− Wetlands and forests were suitable land cover types (when close 

to breeding ponds), and agricultural areas were not suitable

• A. texanum had more specialised habitat needs, and suitable habitat 

for these specific salamanders was even more limited

• MaxEnt combines presence data 

of your species of interest, with 

grids of relevant environmental 

variables to generate a predicted 

species distribution (Figure 1)
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Species at Risk Stewardship Program

We assessed suitability and connectivity of 
Ambystoma salamander habitat on Pelee Island. 
We predicted that habitat limitation and 
fragmentation by agricultural and developed 
regions would lead to a disconnected and 
threatened salamander population.
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Conclusions

ResultsBackground Methods

Objective

This project investigated spatial analysis models with a unique group of 
salamanders, restricted to one island in Canada. We demonstrated that 
suitable habitat for these salamanders is severely restricted, and their 
populations are largely isolated from one another.
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• The protection and enhancement of habitat between isolated 

populations should be prioritized. This could be achieved by:

Constructing new wetlands in strategic locations between existing 

breeding sites

Restoring deciduous forest and forested wetland habitat

Maintaining a 300m buffer around ponds as the area for protection

Conservation Recommendations

• Areas close to breeding ponds (under 300m) were moderately well 
connected; however, the area between ponds, which is primarily 
agricultural land, was not (Figure 2)

• NCC will also be promoting forest 

regrowth across their properties on Pelee 

Island and planting saplings around ponds 

to increase canopy development

• These actions would also benefit other rare 

species on Pelee Island

Current Conservation Efforts
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• In Canada, small-mouthed salamanders 

(Ambystoma texanum) are only found in 

fragmented habitat on Pelee Island, ON

• They coexist with Unisexual Ambystoma

salamanders, who are dependent on them 

for reproduction

Habitat Suitability

Habitat Connectivity

Figure 1: Predicted habitat suitability for Ambystoma salamanders on 
Pelee Island, ON, Canada using spatially filtered location data (n = 476) 
collected from 2015-2019. Green indicates areas with predicted high 
habitat suitability, red indicates areas with low habitat suitability.

Figure 2: Predicted habitat connectivity for Ambystoma salamanders on 
Pelee Island, ON, Canada using spatially filtered location data (n = 476) 
collected from 2015-2019. Green indicates well-connected areas and red 
indicates areas with low connectivity. Lines depict predicted least-cost paths.
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Constructed ponds have been built prior to 2020 by private 
landowners and conservation groups

Constructed ponds built in 2020 and 2021 by the Nature Conservancy 
of Canada – in priority locations based on our recommendations

• Location data for habitat suitability and connectivity models were obtained 
from field work from 2015 to 2019, through a variety of methods (minnow 
traps, dip netting, coverboard arrays and linear transects)

Relevant environmental 
variables for our model 
of habitat suitability 
include distance from 
breeding pond, land 
cover type, soil type, 
and elevation.

Habitat Connectivity: Circuitscape Habitat Suitability: MaxEnt 

• Circuitscape identifies potential 

movement routes between 

disconnected areas (Figure 2)

• Land cover types are given resistance 

values – a high value would indicate a 

high resistance of that land cover type 

to movement (such as agricultural 

land or urban development)

• In addition to modeling overall 

movement, specific pathways (called 

least-cost paths) can also identified

Left: Historical map of 
Pelee Island from ~1860. 
Areas in blue on the 
island were marshland. 
The island was later 
drained by canals to 
create farmland.

Right: Current aerial view 
of Pelee Island. Most of 
the island is still 
agricultural land, but 
there are now several 
protected areas.
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