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Abstract: We developed a Geographical Information System (GIS) based habitat model
for female bobcats (Lynx rufus) and subjected the model to internal-validation, cross-
validation, and validation using independent data. The model predicted probability of
an area being used by female bobcats increased (P <0.001) as slope and distance to ma-
ture pine stands increased. Probability of an area being used by female bobcats de-
creased (P <0.001) with increasing distance to sapling stands, mature hardwood stands,
paved roads, maintenance roads, and creeks. Forest type (non-forested, pine dominated,
or hardwood dominated) also influenced (P <0.001) probability of use. Internal- and
cross-validation indicated the model performed relatively well (75.5% and 73% correct
classification, respectively). However, when the model was tested with an independent
data set, predicted values were only slightly better than random (57.5% correct classifi-
cation). Our validation results indicate habitat models should not be trusted in absence
of thorough verification.

Proc. Annu. Conf. Southeast Fish and Wildl. Agencies 52:232-243

For some time, there has been interest in development of wildlife habitat rela-
tionship models (Brennan et al. 1986, Capen et al. 1986, Pereira and Itami 1991,
Clark et al. 1993). However, only 1 bobcat habitat relationship model (a habitat suit-
ability index [HSI} model) has been published (Boyle and Fendley 1987). The cur-
rent HSI concept may be flawed, however, because models are seldom developed
and/or verified with empirical data (U.S. Fish and Wildl. Serv. 1981). Biometric
habitat models (i.e., statistically developed, empirical habitat models) may have ad-
vantages over traditional HIS models because they are empirical and objectively for-
mulated (Brennan et al. 1986, Clark et al. 1993). Unfortunately, as with most HIS
models, many biometric habitat models suffer from lack of verification using inde-
pendent data.
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Geographical Information Systems provided a platform for cost efficient habitat
model development and application. An abundance of digital habitat data can be ob-
tained for minimal cost. Given appropriate statistical models, these data can be used
within a GIS to calculate habitat suitability (i.e., the probability of a site being used
by a given species) quickly and cost-effectively (Donovan et al.1987, Pereira and
Itami 1991, Clark et al. 1993, Homer et al. 1993). Further, integrating habitat and for-
est succession models within a GIS could allow habitat quality to be simulated as a
function of proposed management. Therefore, our objectives were to develop a GIS-
based biometric habitat model for female bobcats and to assess model validity using
independent data. This effort represents our first attempt at developing a habitat
model for predicting impacts of forest management activities (e.g., clear-cutting,
stand conversion, etc.) on bobcat habitat suitability.
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Methods
Study Areas

Our study was conducted on 2 adjacent , but distinct, areas in east-central Missis-
sippi. The model was developed on the 142-km? Tallahala Wildlife Management Area
(WMA) located in the Bienville National Forest. Mean annual temperature was 18 C
and annual precipitation averaged 152 cm. Pine (Pinus spp.) stands (=70% pine dom-
inated with mean dbh >5.0 cm) comprised 46% of the study area. Loblolly pine (P
taeda) was the dominant species, while shortleaf pine (p. echinata) and longleaf pine
(P. palustris) occurred in scattered patches. Approximately 29% of the area was in
sapling stands (forested with mean dbh =5 cm). Sapling stands averaged 13 ha in size
and rarely exceeded 20 ha. Bottomland hardwoods accounted for 21% of the area and
were primarily located in riparian zones along major drainages. Approximately 4% of
the area was in agriculture. Pines had been regenerated by clear-cutting followed by
site preparation and planting. Hardwood stands were regenerated using the shelter-
wood method or coppice management. Hardwood clearcutting was prohibited.

Independent data for model verification was collected on 80 km? owned by Geor-
gia Pacific (GP). The GP study area was located adjacent to Tallahala WMA in Newton
and Jasper counties. Weather patterns between the 2 study areas were similar. Pine
stands covered 60% of the area, but 88% of pine stands were <<33 cm dbh (as opposed
to 18% on Tallahala WMA). Sapling (20%), hardwood (12%), and agriculture (8%)
comprised the remainder of the study area. The land was managed primarily for timber
production and stands were regenerated by by clearcutting and planting. Sapling stands
> 100 ha were common. Larger clearcuts, intensive pine management, absence of ma-
ture timber, and lack of hardwwod stands on GP (relative to Tallahala WMA) permitted
study of bobcat ecology under 2 different forest management regimes.
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