
1/9/13	
  

1	
  

White-tailed Deer Habitat Use and Movements 
Integrated with Factors Influencing Vehicle 

Collisions in Middle Tennessee 

SETH BASINGER 
M.S. CANDIDATE 

UNIVERSITY OF TENNESSEE - FWF 
NOV. 7, 2012     12:20 PM    ROOM 160 PBB 

Introduction 

Cook and Daggett 1995 
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Deer-vehicle collisions (DVCs) 

•  Danger to humans  
–  > 1 million accidents 
–  > $1 billion worth of property damage  
–  > 200 human fatalities 

•  Danger to wildlife  
–  fragmentation or isolation  
–  alter the structure of a population 
–  fatality  

 

Deadliest Game 

Conover et al. 1995, Forman and Alexander 1998 
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Deer-vehicle collisions by month at Arnold Air 
Force Base, Tullahoma, TN, 2005-2011 

Justification 

≈50% 

Before: 44 DVCs/yr 

After: 38 DVCs/yr 

341 DVCs recorded from 
2002-2011 

The Concept(ion) of Rut 

Kolodzinski et al. 2010    
 

Karns et al. 2011 
 

Holzenbein and Schwede 1989 
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•  Important information 
for AAFB 
– See how deer are reacting 

to management 

•  Selection vs. avoidance 
– Potential roadside 

management implications  

Habitat Use 

Goal 
Provide AAFB with 
information regarding 
deer behavior and ways 
to mitigate DVCs 

1.  Monitor and compare white-tailed deer 
reproductive efforts during pre-, peak, and 
post-rut periods 

2.  Investigate habitat use during fall/winter 

3.  Evaluate habitat and transportation factors 
associated with DVCs 

Objectives 
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Arnold Air Force Base 
& AEDC WMA 

 
•  39,000 acres dominated 

by mature hardwood 
forests and loblolly pine 
plantations 

•  70 miles SE of Nashville 
in Coffee and Franklin 
counties 

•  Eastern Highland Rim 
physiographic province 

•  Infrared Camera Survey 
2010:  ≈20 deer/mile2 

 

Study Area 

1.  Monitor and compare white-tailed deer reproductive 
efforts during pre-, peak, and post-rut periods 

2.  Investigate habitat use during fall/winter 
 

Deployed 20 GPS collars (3/30/2010 – 7/20/2010) 
–  10 does, 10 mature bucks (≥2 yr old) 

Immobilization (UT-IACUC #1887) 
       MKT mixture 

 medetomidine (150 ug/kg) 
 ketamine (1.5 mg/kg) 
 telazol (1.0 mg/ml) 

 
       XT mixture 

 xylazine (2.3 mg/kg) 
 telazol (5.0 mg/kg) 
  
  
  

Methods 

Methods – Objective #1 
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Conception dates of does from fetal scale measurements, 
Arnold Air Force Base, Tullahoma, TN. 

95% CI: 11/18 – 12/6 

Peak rut Post-rut Pre-rut 

Hamilton et al. 1985  
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Methods – Objective #1 
The Rut 
 

Home Range Tools – ArcGIS 
 
•  Identify and investigate 

“excursions” outside fixed 
kernel 90% fall/winter 
home ranges (HR) 

•  Compare HR and core area 
size and overlap during 
pre-, peak, and post-rut 
periods (30 location min.) 

•  Evaluate intensity of 
movement during these 
periods 

Burt 1943, Girard et al. 2002, Rodgers et al. 2007  
 

Deer locations 
90% HR 
50% core area 

Methods – Objective #2 
Habitat Use – Design III 
•  Compositional Analysis (Aebischer et al. 1993) & ArcGIS 
•  Rank vegetation types 
  
 
Vegetation Types 
§  Immature pine 
§  Mature pine 
§  Early succession 
§  Young hardwood 
§  Woodlands 
§  Mature hardwoods 
§  Open 
§  Anthropogenic (excluded) 

Thomas and Taylor 1990  

Factors impacting DVCs…2 sides to every story 

•  Why did the deer cross the road? 
–  Habitat characteristics 

•  presence of certain vegetation types 
•  streams  
•  concealment distance 

•  Why it didn’t make it 
–  Transportation factors 

•  traffic volume  
•  traffic speed 
•  road density 
•  lack of visibility 

 

Methods – Objective #3 

Finder et al. 1999, Clevenger et al. 2003 
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We know where…but WHY? 
 

Logistic Regression (SAS, PROC LOGISTIC) & ArcGIS 
•  Test importance of variables in DVC locations 
•  Model presences vs. absences 
•  Evaluate variables based on AIC weights 
 

Methods – Objective #3 

Explanatory Variables  
§  Concealment distance 
§  Stream distance 
§  Roadside topography 
§  Adjacent habitat characteristics 
§  Traffic volume 
§  Traffic speed 
§  Road density 

Hosmer and Lemeshow 1989, Finder et al. 1999, Clevenger et al. 2003 
 

DVC Presence 

Annual Avg. 
Daily Traffic 

Volume (AADT) 

% immature pines 

% mature pines 

% ES 

concealment 
distance 

distance to stream 

% ES 

Road density = 1 Roadside topography = “lowered” 



1/9/13	
  

7	
  

DVC Random Absence 

% mature hardwoods 

% immature pine 

% mature hardwoods 

concealment 

distance 
distance to stream 

Annual Avg. 
Daily Traffic 

Volume (AADT) 

Road density = 1 Roadside topography = “flat” 

Committee 
Dr. Craig Harper – major professor 
Dr. Lisa Muller 
Dr. Joe Clark 
Dr. John Wilkerson 
 
 
Dr. Frank van Manen 
 
 
Wes Winton – TWRA manager 
 
 
Rick McWhite - AAFB 
 

 
 

Matt Goode 
Jared Beaver 
Austin Keene 
Michael Nunnery 
Cody Fulk 
 
 
 

 
 

Acknowledgements 

•  www.insurancenewsletters.com 
•  www.bullnettlenews.com 
•  www.kenterphotography.photoshelter.com 
•  www.deerhuntersclub.com 
•  www.scrapetv.com 
•  www.theautochannel.com 
•  www.kentporth.com 
•  www.ruewildlifephotos.com 
•  www.animals.nationalgeographic.com 
•  www.ammoland.com 
•  www.in.gov/dnr/fishwild.com 
•  www.sodahead.com 
•  www.freerepublic.com 
•  www.americanlighting.com 
•  www.wkdp.com 
•  www.grimbeorn.blogspot.com 

Picture References 



1/9/13	
  

8	
  

Aebischer, N. J., P. A. Robertson, and R. E. Kenward. 1993. Compositional Analysis of Habitat Use From Animal Radio-Tracking 
 Data. Ecology 74:1313-1325. 

Burt, W. H. 1943. Territoriality and home range concepts as applied to mammals. Journal of Mammalogy. 24:346-352. 
Clevenger, A. P., B. Chruszcz, and K. E. Gunson. 2003. Spatial patterns and factors influencing small vertebrate fauna road-kill 

 aggregations. Biological Conservation 109:15-26.  
Conover, M. R., W. C. Pitt, K. K. Kessler, T. J. DuBow, and W. A. Sanborn. 1995. Review of human injuries, illnesses, and 

 economic losses caused by wildlife in the United States. Wildlife Society Bulletin 23:407-414. 
Cook, K. E., and P. M. Daggett. 1995. Highway roadkill; associated issues of safety and impacts on highway ecotones. Task force on 

 natural resources, Transportation Research Board. National Research Council, Washington D. C., USA. 
Finder, R. A., J. L. Roseberry, and A. Woolf. 1999. Site and landscape conditions at white-tailed deer/vehicle collision locations in 

 Illinois. Landscape and Urban Planning 44:77-85. 
Forman, R. T. T., and L. E. Alexander. 1998. Roads and their major ecological effects. Annual Review of Ecology and Systematics 

 29:207-231 
Girard, I., R. Courtois, C. Dussault, and L. Breton. 2002. Effects of sampling effort based on GPS  telemetry on  home-range size 

 estimations. Journal of Wildlife Management 66:1290-1300.  
Hamilton, R. J., M. L. Tobin, and W. G. Moore. 1985. Aging Fetal White-tailed Deer. Proceedings of the Annual Conference of the 

 Southeastern Association of Fish and Wildlife Agencies 39: 389-395. 
Holzenbein, S., and G. Schwede. 1989. Activity and movements of female white-tailed deer during the rut. Journal of Wildlife 

 Management 53:219-223. 
Hosmer, D. W., Jr., and S. Lemeshow. 1989. Applied logistic regression. John Wiley & sons, New York, New York, USA. 
Karns, G. R., R. A. Lancia, C. S. DePerno, and M. C. Conner. 2011. Investigation of Adult Male White-Tailed Deer Excursions 

 Outside Their Home Range. Southeastern Naturalist 10:39-52. 
Kolodzinski, J. J., L. V. Tannenbaum, L. I. Muller, D. A. Osborn, K. A. Adams, M. C. Conner, W. M. Ford, and K. V. Miller. 2010. 

 Excursive Behaviors by Female White-tailed Deer during Estrus at Two Mid-Atlantic Sites. The American Midland 
 Naturalist 163:366-373 

Rodgers, A. R., A. P. Carr, H. L. Beyer, L. Smith, and J. G. Kie. 2007. HRT: Home range tools for ArcGIS. Version 1.1. In: Ontario 
 Ministry of Natural Resources, Centre for Northern Forest Ecosystem Research, Thunder Bay, Ontario, Canada. 

Thomas, D. L., and E. J. Taylor. 1990. Study Designs and Tests for Comparing Resource Use and Availability. Journal of Wildlife 
 Management 54:322-330. 

 
 
 

Literature References 

Questions??? 


