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Abstract

The tassel-eared squirrel (Sciurus aberti) is often used as an indicator species in southwestern ponderosa pine (Pinus ponderosa) forests.

Because of more than a century of fire suppression, grazing, and timber harvest, these forests have become increasingly prone to catastrophic

wildfire, resulting in pressure to implement large-scale treatments to reduce fire threat and restore ecosystem function. However, such

treatments could have dramatic effects on tassel-eared squirrels and other wildlife. Because of emerging plans for thinning southwestern forests

to reduce fire threat, we undertook a modeling effort to produce spatial data to examine the results of proposed management actions on squirrel

habitat. We used squirrel density and recruitment data from 9 study areas located in the Flagstaff region of northern Arizona, USA, linked with

spatial data on forest structure developed from remote-sensing imagery. We used a multiscale approach to analyze relationships between forest

structure and squirrel density and recruitment. We then used an information-theoretic approach to identify the most parsimonious models for

both squirrel density and recruitment. The most strongly supported models of squirrel density included local-scale basal area and .60%

canopy cover at the 65-ha spatial scale. For squirrel recruitment, 4 different models that included both local-scale basal area (m2/ha) and

variations of canopy cover over extents of approximately 160–305 ha were strongly supported. Using the most parsimonious models, we

created spatial data layers representing both squirrel density and recruitment across an 800,000-ha landscape in northern Arizona. Our

approach resulted in spatially explicit models that can be used in efforts to predict the effects of forest management on squirrel populations.
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The tassel-eared squirrel (Sciurus aberti) is a ponderosa pine (Pinus

ponderosa)–obligate species, endemic to the southwestern United
States (Keith 1965). It plays an important role in these systems,
where it facilitates essential symbiotic interactions of mycorrhizal
fungi with ponderosa pine through consumption of fruiting bodies
and dispersal of spores (States and Gaud 1997, States and
Wettstein 1998). It also serves as an important prey for the
southwestern subspecies of the northern goshawk (Accipiter

gentilis; Reynolds et al. 1992, Beier and Drennan 1997). Previous
research has suggested that squirrel population parameters are
highly dependent on forest structure, particularly canopy cover and
ponderosa pine basal area (Ratcliff et al. 1975, Patton 1984,
Patton et al. 1985, Dodd et al. 1998, 2003, Dodd 2003). For these
reasons, the tassel-eared squirrel is considered an important
management indicator species in southwestern forests.

Changes in forest structure over the past 100 years, decreases in
forest health, and associated increases in the frequency of
catastrophic wildfire, have resulted in a call for intensive forest
restoration treatments over hundreds of thousands of hectares of
southwestern dry coniferous forests (Covington and Moore 1994,
Allen et al. 2002, Zimmerman 2003). Since the late 1800s, timber
harvest, fire suppression, and livestock grazing have contributed to

substantial changes in the structure of ponderosa pine–dominated
forests in this region. Presettlement forests were generally
savannah-like and were often dominated by patches of large, old
trees (Cooper 1960, Covington and Moore 1994, Belesky and
Blumenthal 1997), whereas today’s forests are often more
homogenous and dominated by smaller-diameter trees (Johnson
1994, Covington et al. 1997, Mast et al. 1999). As these
conditions have resulted in increased potential for catastrophic
wildfire and disease and decreased ecosystem health (Covington
and Moore 1994, Covington et al. 1997), restoration initiatives
(e.g., Moore et al. 1999) have advocated aggressive thinning and
prescribed fire to return forests to a structural condition closer to
presettlement conditions (Covington and Moore 1994, Covington
et al. 1997). However, these treatments are often very intensive
(Covington et al. 1997, Fulé et al. 1997, Mast et al. 1999) and may
result in rapid and dramatic changes in forest structure within
treated areas. Such treatments have the potential to adversely
affect many wildlife species (Wagner et al. 2000, Allen et al. 2002,
Chambers and Germaine 2003), including tassel-eared squirrels,
though few studies have specifically addressed potential impacts.

Spatially explicit models linking population parameters for
sensitive species with forest structural conditions would aid forest
management planning in the Southwest by allowing land managers
to predict the effects of management scenarios on sensitive taxa. As1 E-mail: dickson@warnercnr.colostate.edu

Prather et al. � Modeling Tassel-Eared Squirrel Populations 723


