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• Habitat change due to urbanisation is a 

major driver of global biodiversity loss1. 

• We studied an urban Blanding’s turtle 

(Emydoidea blandingii) population to 

assess whether development over the 

past decade has resulted in

• loss of wetlands and suitable habitat;

• increased fragmentation; and 

• if these changes affected turtle 

behaviour, population size and 

viability.

• With telemetry & mark-recapture we 

monitored movements & survival 2017-

2020 (during ongoing development).

• We developed habitat maps &

conducted habitat suitability analysis3 

(Fig. 1),

• estimated population size with a Jolly-

Seber model & long-term viability with 

a population viability analyses (PVA), 

and 

• compared  population status and site 

features to 2010-2013 (prior to major 

development)2. 
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Fig. 2: Study area (yellow) in the South March Highlands , Kanata, ON with the conservation forest (blue), Kizell
significant wetland (green) and a major road and railway bisecting the area, before (a) and after (b) major residential
development (red) was initiated.
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Fig. 3: Blanding’s turtle habitat suitability map of the study area with least-cost paths connecting wetlands before (a)
and after (b) development began.

Fig. 4: Home ranges (95% minimum convex polygons (MCP)) of 4 female Blanding’s turtles monitored both before
(a) and after (b) development began. Same individual’s area noted with same colours, but with different shading for
different monitoring years.

• Due to urban development (Fig. 2), wetland area and suitable habitat 

declined by 13.6% and 9.8%, respectively. 

• Least-cost paths directly connecting main wetlands were lost (Fig. 3).  

• The number of turtles visiting the development area was reduced by 25%.

• Mean home range size declined by 30%. Home range of individual 

turtles studied during both periods (n=4) declined by 62% decline (Fig. 4). 

• Blanding’s turtle population declined from 81 to 25 during the last 

decade, with declines being especially pronounced in the female cohort 

(Fig. 5). 

• During the study, several turtles were killed by vehicles on the main road 

bisecting the study area. Modeled impacts of 1-2 turtle road mortalities / 

year resulted in a 100% risk of population quasi-extinction (Fig. 6). 

• PVA results suggest 2 road mortalities / year could explain the decline in 

the population size over the past decade. 

Fig. 5: Estimated population size (with 95% confidence
intervals) of adult female and male Blanding’s turtles in the
study area between 2010 and 2020. Estimates were calculated
from a Jolly-Seber model (POPAN formulation).

Fig. 6: Population viability analysis (PVA) of
this Blanding’s turtle population starting
with estimated population size in 2010 (year
0). Baseline PVA assumes a stable
population without road mortality; PVAs
with road mortality scenarios included
either one or two road mortalities per year.
Population estimates (with error bars) from
program VORTEX.

• Habitat loss likely forced turtles onto roads where they experience a 

higher mortality risk. 

• Estimated road mortality rates are not sustainable and mitigation 

measures (newly created habitat, fences, culverts) were not successful 

in protecting the turtle population. 

• Currently, urban development and associated mitigation measures 

are not compatible with viability of at-risk freshwater turtle 

populations & regulators should revise development approval conditions 

in order to remain compliant with Species-at-Risk legislation.
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Fig. 1:  Parameters used in Blanding’s turtle habitat 
suitability analysis


