The Quantification of the Road Mortality Impact on Local Wetland Populations of Painted and Snapping Turtles (Chrysemy picta and Chelydra serpentina).
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In a time of human expansion and global modification, the impacts of humans are far reaching. As the human population expands, its infrastructure expands as well. This expansion can be seen by the vast network of roadways laid over the countryside. These road systems can have a devastating effect on many wildlife populations, but specifically populations whose perpetuation is sensitive to environmental changes. Many turtle populations, including Chrysemys picta (Common Painted Turtle) and Chelydra serpentina (Common Snapping Turtle), are highly sensitive to changes in their mortality rate. Seasonally, many turtles are killed by passing vehicles as they cross roads. Roads have many effects on reptile populations beyond direct mortality, but direct mortality is the most observable negative effect of roads on turtle populations. 
Road-killed turtles can be seen for days along the side of roads after being hit by a vehicle. Throughout the seasonal activity of the turtles we conducted driving and walking surveys in St. Lawrence County, NY.  The driving survey consisted of 160 kilometers of roads through four different villages (Canton, Lisbon, Potsdam, and Madrid). Mainly from the driving surveys, we calculated the number of turtles killed each year (Table 1.)  This was calculated by summing the total turtles killed weekly, correcting to obtain the daily value per that week, changing this value back into a weekly value, and then correcting for the fact we were surveying by driving. The correction factor for the daily value per week was calculated from a persistence study we conducted to observe how long a road killed turtle remained detectable on the roadway. The driving survey correction factor was obtained from Langen et al. 2007, and it is 3.6. After all these calculations, we were able to determine the number of turtles killed each year (Table 1.).
From the literature data, we derived the population densities of turtles living within a hectare of wetland. Data on the wetland systems adjacent to the roads in the driving survey was obtained by using a Global Information Systems program. The proportion of wetlands for each of the four buffer sizes (100, 250, 500, and 1000m) was obtained from land cover data from 2001. Using the population sizes from the literature data and the sizes of the wetlands adjacent to the roadway, we estimated the population size of the turtles living adjacent to the road. With the population sizes within the four buffers and the seasonal mortality of the turtles, we calculated a per capita mortality risk because of roads for C. picta and C. serpentina (Table 2.). Through the data collected, the impact of roads on C. picta and C. serpentina’s intrinsic rate of change (r) was calculated (Table 3.) for the four buffer sizes, 100, 250, 500, and 1000m, of wetlands alongside the road. 
Also, using the literature data and survey data, sex ratios and proportion adults and juveniles was calculated. Using life tables from published literature, the per capita risk of road mortality on individuals was factored into the survival probability (qx) to obtain a new survival probability. From the new survival probability, a survival schedule (lx) was produced. From these results, the reproductive rate (Ro), generation time (G), and the intrinsic rate of change (r) were calculated (Table 3.). Based on the results on the intrinsic rate of change, the populations of C. picta and C. serpentina are not being sustained by recruitment into the population. These results can be seen by the data that Painted turtles living within 100m of wetland adjacent to a roadway are facing an intrinsic rate of change of -0.02322, which is about a 3000% difference from the intrinsic rate of change obtained from the literature (Table 3). 
With both species of turtles facing a decline in a population that could eventually lead to a local extinction because of unequal sex ratios and lack of new recruits surviving to reproductive maturity, management and conservation strategies would need to be implemented, especially intense monitoring programs. 
Further long-term monitoring studies have been being conducted at the Upper and Lower Lakes Wildlife Management Area in Northern New York State. Three walking transects have been monitored since 2002. In 2006, a fencing structure was installed at one of the walking transects to test its effectiveness in preventing herptofauna road mortality. Daily walking surveys were conducted on each of the three transects to monitor the presence of turtle, frog, and snake road kill. There has been two years of monitoring the Norton transect with the addition of the fence, plus the previous monitoring and the previous and continued monitoring of the control site, T1-N. 
Table 1. The seasonal mortality per kilometer of road imposed upon each turtle category.
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Table 2. The per capita risk imposed by roads on each turtle category living within a wetland adjacent to a roadway.
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Table 3. Population characteristics for turtle populations living in wetlands adjacent to a roadway.
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Ro = Reproductive rate
G = Generation Time
r = Intrinsic Rate of Change
½ time = Time in years it takes the population to decline to half its current numbers
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