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Figure 1. Sample ponds 2 (top left), 14 (top right), and 45 (bottom). 
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Figure 2. Plot of GIS input data. Red represents human influence, blue is water, light 

green is dry deciduous forest, green is wet deciduous forest, and dark green is coniferous 

forest. White points represent pond sample sites. 
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Figure 3. Plot of GIS output data. Areas with darker green have the highest resistance, 

and lighter areas have the lowest resistance. White points represent pond sample sites. 
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Figure 4. Heat map generated from Figure 3 showing gene flow of A. opacum in MCNP. 

Lighter areas represent low resistance and higher gene flow, and darker areas represent 

high resistance and reduced gene flow. 
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Table 1. Descriptions of habitat types (from Martin 2013).  

Habitat 
Category 

Description 

Wet 
Deciduous 
Forest 
(WDF) 

Successional Tuliptree Forest 
Successional Black Walnut Forest 
Beech – Maple Unglaciated Forest 
Sycamore – Silver Maple Calcareous 
Floodplain Forest 
Rich Levee Mixed Hardwood 
Bottomland Forest 
Southeastern Successional Black 
Cherry Forest 
Successional Tuliptree Forest 
(Circumneutral Type) 
 

Rich Appalachian Red Oak – Sugar 
Maple Forest  
Central Interior Beech – White Oak 
Forest 
Shumard Oak 
Chinquapin Oak Mesic Limestone 
Forest 
Pin Oak Mixed Hardwood 
Depression Forest 
Sinkhole Pond Marsh 
Southern Cattail Marsh 
Buttonbush Sinkhole Pond Swamp 

Dry 
Deciduous 
Forest 
(DDF) 

Interior Low Plateau Chestnut Oak – 
Mixed Oak Forest 
Interior Dry – Mesic White Oak – 
Hickory Forest 
Chinquapin Oak Unglaciated Bluff 
Woodland 
Western Highland Rim Post Oak 
Barrens 
White Oak – Mixed Oak Dry-Mesic 
Alkaline Forest 

Nashville Basin Shingle Oak – 
Shumard Oak – Chinquapin Oak 
Forest 
Southern Red Oak Flatwoods Forest 
Southern Red Oak – Mixed Oak 
Forest 
Interior Low Plateau Chestnut Oak 
Forest 

Human 
Influence 
(HI) 

Water – Willow Rock Bar and Shore 
Highland Rim Limestone Cliff/Talus 
Seep 
Rock 
Soil 
Agriculture 
Lawn 
Power Line Easement 
Building 

Commercial 
Human Influence 
Parking Lot 
Road 
Residential 
Successional Broomsedge 
Vegetation 
Cultivated Meadow 
Blackberry – Greenbrier 
Successional Shrubland Thicket 

Water Water  
Coniferous 
Forest 
(CF) 

Eastern Red-Cedar Successional 
Forest 
Early-Successional Shortleaf Pine 
Forest 
Appalachian Low-Elevation Mixed 
Pine/Hillside Blueberry Forest 

East Central Hemlock Hardwood 
Forest 
Virginia Pine Successional Forest 
Virginia Pine – Red-Cedar 
Successional Forest 
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Table 2. Description of models considered in analysis. FST represents pairwise Fst 

values, GEO and LAND are fixed effect terms representing pairwise geographic 

distances and vegetation types, respectively. PPID is the random effect term of identifiers 

for each unique pairwise pond combination. 

 

Name Model 
Null Model FST ~ 1 + (PPID) 
Distance (IBD Model) FST ~ GEO + (PPID) 
Vegetation (IBR Model) FST ~ GEO + LAND + (PPID) 
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Table 3. Objective function table used in model selection. LL is the log likelihood value, 

AIC is the Akaike Information Criterion, and AICc is the corrected value. 

 

 LL AIC AICc Marginal R2 Complete R2 
Null 2981.5680 -5957.1360 -5961.0526 0.0000 0.3118 
Distance 2995.4689 -5982.9377 -5986.6824 0.0405 0.3348 
Vegetation 2998.6543 -5989.3086 -5983.3551 0.0540 0.3587 
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Table 4. Resistance values assigned to each habitat type. 

 
 

 
Habitat Category Resistance Value 
WDF 1.8279 
DDF 6.5647 
HI 1.0000 
W 1.6207 
CF 5.8722 


