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Title of Project:  Adapting a habitat model for timber rattlesnakes (Crotalus horridus) to assess the 
potential distribution of western diamondback rattlesnakes (C. atrox) in Arkansas. 
 
Project Summary:  We propose to use landscape-level habitat variables with logistic regression and 
geographic information systems (GIS) to model and map areas of west-central Arkansas potentially 
containing western diamondback rattlesnake hibernacula habitat.  Our approach will attempt to adapt a 
method previously used to successfully model timber rattlesnake basking habitat in Virginia.  If 
successful, such a model will improve our knowledge of western diamondback rattlesnake distribution in 
Arkansas and our ability to identify and locate areas potentially containing their hibernacula habitat. 
 
Project Leader, Affiliation, & Address:   
Dr. Todd M. Fearer, Assistant Professor of Landscape Ecology, AR Forest Resources Center, School of 
Forest Resources, Univ. of AR – Monticello, P.O. Box 3468, Monticello, AR, 71656 

fearer@uamont.edu; 870-460-7469 (phone); 870-460-1092 (fax) 
 
Project Partners: 
• Dr. Alexandra Felix, Asst. Professor of Spatial Information Systems & Wildlife, School of Forest 

Resources, Univ. of AR – Monticello; felix@uamont.edu; 870-460-1748 
• Dr. Glenn Manning, Asst. Professor of Biology, School of Mathematical and Natural Sciences, Univ. 

of AR – Monticello; manning@uamont.edu; 870-460-1166 
• Bill Holimon, Chief of Research, Arkansas Natural Heritage Division; billh@arkansasheritage.org; 

501-324-9761 
 
Total Project Cost:  $42,892 
 
Total SWG Money Requested:  $21,157 
 
Amount & Source of Matching Funds:  $21,735 from the School of Forest Resources, University of 
Arkansas – Monticello 
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because the land form, topography, forest types, and management practices of the Ouachita Mountains in 
Arkansas are similar to those of the Appalachian region of Virginia.  Also, many of the characteristics of 
the hibernacula habitat in this part of the western diamondback’s range can be distinguished at the 
landscape level using remotely sensed data (e.g. slope, aspect, cover type, presence of exposed rocky 
areas). 
 
We will visit known hibernacula sites and paired random sites during the late summer and fall of 2009 
and collect habitat data to identify habitat characteristics distinctive to these areas.  It is important to note 
that many of these characteristics (e.g. aspect, slope, presence of exposed rocks, forest type, basal area) 
will be consistent across seasons and therefore not vary with changing seasons.  Sites identified as 
hibernacula habitat within the past 5 years that have not been subsequently altered will be considered for 
this habitat collection.  If the number of known sites is extremely limited, we may increase this window to 
10 years in an effort to improve sample size.  The results of these initial habitat surveys will establish 
detailed baseline information regarding hibernacula habitat characteristics and facilitate identification of 
critical habitat components that are easily characterized with remotely sensed data for inclusion as 
potential habitat variables in the logistic regression model.  During the fall of 2009 and early winter of 
2010, we will develop a suite of landscape level habitat variables in ArcGIS.  Using the locations of 
known hibernacula sites and a number of random sites, we will build a set of potential models describing 
hibernacula habitat and choose the best model using Akaike’s Information Criterion (AIC).  We will use 
this selected model to create a map of our study region identifying potential hibernacula habitat.  Because 
emergence from hibernation seems to occur during mid-March in this part of their range, we will field test 
the model during March of 2010 by visiting a subset of sites in the National Forest identified as likely 
hibernacula areas to record snake presence/absence and conduct habitat surveys to assess the presence of 
available hibernacula habitat.  If a site contains suitable habitat but no rattlesnakes are observed, this will 
be noted with the intent to survey the site again at later dates (fall 2010 and/or March 2011). 
 
Measurable Products 
This project will evaluate the utility of adapting a methodology used to build a timber rattlesnake basking 
habitat model for developing a similar model for western diamondback hibernacula habitat.  If successful, 
the model will utilize readily available remotely sensed data to produce a landscape-level map predicting 
locations of hibernacula in Arkansas habitat and facilitate further targeted inventories for improving 
western diamondback rattlesnake distribution and abundance data.  We will produce a report describing 
the full field data collection, model-building methodology, and model assessment.  As additional on-the-
ground habitat and rattlesnake presence/absence data are obtained, the model can be further refined and 
improved.  We anticipate publishing at least 2 manuscripts in scientific, peer-reviewed journals; one 
describing the model-building methodology and a second describing the hibernacula habitat 
characteristics for this part of the western diamondback’s range. 
 
Understanding the distribution of the western diamondback rattlesnake in Arkansas will enable biologists 
and land managers to better manage the landscape in a way conducive to their survival and long-term 
persistence.  The ability to predict habitat potentially suitable for western diamondback rattlesnake 
hibernacula would allow these areas to be identified and protected against some of the human induced 
threats and allow for land management actions that would enhance areas containing potential but 
currently marginal habitat.  Also, this project could serve as a stepping stone for future projects aimed at 
studying this species’ movement, home range, and habitat use in this portion of their range.  Such studies 
typically require radio telemetry or similar mechanisms for monitoring movement and habitat use, and the 
most opportune time and location for affixing transmitters to a number of snakes would be as they emerge 
from hibernation.   
 



4 
 

Use of Existing Resources and Partnerships 
This project will be completed through a partnership between the School of Forest Resources (SFR) and 
the School of Mathematical and Natural Sciences at the University of Arkansas – Monticello, the 
Arkansas Natural Heritage Commission (ANHC) and the Arkansas Herpetological Society (AHS).  The 
habitat GIS analysis, model building, and validation will be integrated into an undergraduate research 
project for a student enrolled in the wildlife program at UAM under the supervision of the PI and Co-PI.  
It will make use of existing hibernacula locations available from members of the AHS and through input 
from ANHC.  Any new western diamondback distribution data obtained during this study will be 
provided to ANHC in a format that is compatible for entry into their heritage database.  All resources 
within the SFR for field research and analysis (e.g. field vehicles, equipment, GPS units, computer 
hardware and software) will be available for this project. 
 

Budget 
The duration of this project will be one year.  The SWG funds requested will cover the salary and benefits 
for an undergraduate student’s work on the project, travel and per diem expenses for field data collection, 
and miscellaneous operating expenses.  We also are requesting funds to purchase a rugged, hand-held 
field computer for use in data collection.  This would eliminate the need for paper data-sheets as well as 
transcribing data into a spreadsheet, therefore minimizing data-entry errors and allowing for more 
efficient data collection. 
.   
Budget Category/Activities SWG UAM SFR Total
Salaries & Benefits  

PI Salary ($5,274 x 12 months x 10%) $6,329 $6,329
PI Fringe (@ 25.3% of salary) $1,601 $1,601
Co-PI Salary ($5,208 x 12 months x 5%) $3,125 $3,125
Co-PI Fringe (@ 25.3% of salary) $791 $791
Research Technician ($2,458 x 12 x 12.5%) $3688 $3688
Research Tech Fringe (@ 25.3% of salary) $933 $933
Hourly, non-student (summer months) $3,960  $3,960
Hourly, non-student fringe (@7.4% of salary) $3,240  $3,240
Hourly, enrolled student $293  $293
Hourly, enrolled student fringe (@0.4% of salary) $13  $13

Operating Expenses  
Field Vehicle (gas) $1,320  $1,320
Per-diem expenses (lodging & meals) $5,680  $5,680
Publication page charges $1,000  $1,000
Office expenses (photocopies, etc.) $500  $500

Capital Expenses  
Field Computer for data collection $3,000  $3,000
Field Equipment $500  $500

Overhead (@ 10% to SWG & 32% to UAM SFR) $1,651 $5,269 $6,790 
TOTAL PROJECT EXPENCES $21,157 $21,735 $42,892
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Qualifications of Individuals and Organizations Conducting Project: 
The School of Forest Resources (SFR) at the University of Arkansas – Monticello (UAM) is part of the 
Arkansas Forest Resource Center and a University Center of Excellence.  The SFR maintains a fleet of 
over 10 4X4 trucks and 2 ATVs available to faculty, staff, and students for field work and travel.  The 
computing resources of the UAM SFR include 2 computing labs that provide access to statistical and 
geographical analysis software.  The SFR maintains a computing network with substantial data storage 
capacity as well as full internet access necessary for data retrieval.  The SFR is also home to the Spatial 
Analysis Laboratory (SAL), which is involved in research and development in the areas of Geographic 
Information Systems (GIS), Global Positioning Systems (GPS), and remote sensing.  
 
Dr. Todd M. Fearer:  Assistant Professor of Landscape Ecology, School of Forest Resources, University 
of Arkansas at Monticello, www.afrc.uamont.edu/fearert/ 

My research interests include wildlife-habitat relationships at the landscape scale, the 
conservation of oak forest ecosystems, landscape ecology, and GIS.  My research to date has focused on 
integrating data from different sources (e.g. BBS, FIA, NOAA Climate Data) to model wildlife-habitat 
relationships (with a focus on forest song and game birds).  A secondary focus has been modeling spatial 
patterns of acorn production relative to physiography and climatic factors.  My current research is focused 
on assessing the impacts of natural and anthropogenic disturbance events on forest-bird communities. 
 
Dr. Alexandra Felix:  Assistant Professor of Spatial Information Systems, School of Forest Resources, 
University of Arkansas at Monticello. 

I have a Ph.D. in Fisheries and Wildlife, and a forestry and GIS background.  My research applies 
the fundamental principles of spatial science to answer spatial questions such as effects of resource use or 
landscape changes on wildlife and forests.  My research primarily focuses on understanding wildlife-
habitat relationships, and modeling spatial and temporal changes in wildlife habitat in response to land-
use, succession, or resource management activities.  My teaching responsibilities include a freshman-level 
Introduction to Spatial Information Systems, a junior-level GIS course, and an Advanced GIS II course 
offered through the School of Forest Resources at UAM.   
 
Dr. Glen Manning:  Assistant Professor of Biology, School of Mathematical and Natural Sciences, 
University of Arkansas at Monticello. 

My interests include many aspects of vertebrate zoology, but my emphasis is on herpetology.  My 
Ph.D. research was looking into the distribution and species interactions of a unique genus of lizards in 
Eastern New Mexico.  My work was with the genus Aspidoscelis (whiptail lizards) and about 60% of the 
species in this genus are parthenogenetic.  Parthenogenisis is a rare form of reproduction in which an egg 
is not reduced via mitosis and an individual lays eggs that are essentially clones.  All young produced via 
this form of reproduction in whiptails are female.  During my research I identified cases of hybridization 
between a "normal" (sexual) and a parthenogenetic species that created a triploid hybrid.   Not only do I 
enjoy the research aspect of herpetology, but I am also an avid herper.  I spend many a day or night 
looking for snakes, salamanders, and other herps. 
 
Dr. Bill Holimon:  Chief of Research, Arkansas Natural Heritage Program.   

I coordinate the research section of our agency, whose mission includes maintaining information 
on the distribution and status of rare species that live in Arkansas.   To accomplish this, the ANHC 
maintains the Natural Heritage Inventory. This dynamic database tracks the precise location and status of 
rare species, along with the location and condition of high-quality natural communities throughout the 
state.  As the central repository for statewide locational information on rare species and natural 
communities, the Natural Heritage Inventory is useful to a wide range of groups.  For example, the data is 
commonly used for identifying ecologically significant lands, for environmental review, and for guiding 
ecological management activities. 


