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Abstract. Cross-sectional geometric properties (areas, second moments of area) of ursid 
femoral diaphyses were calculated using formulae for a hollow ellipse. Inner bone 
contours were obtained from biplanar radiographs. The species included are Ursus 
spelaeus, Ursus arctos, Ursus deningeri and Ursus sp. from Deutsch-Altenburg 4B. 
Midshaft femoral bending rigidity is markedly increased in the mediolateral plane in U. 
spelaeus, while it is more equally distributed in U. arctos. This relationship is not 
correlated with size. The Early and Middle Pleistocene species investigated exhibit 
intermediate properties. Along with other skeletal traits, femoral cross-sectional shape in 
U. spelaeus is interpreted as being indicative of a limb structure designed primarily for 
static stability.
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I. INTRODUCTION

From a biomechanical viewpoint, mammalian long bones can be modeled as hollow beams and 
analyzed by means of engineering beam theory. Since the late seventies, this approach has been 
widely applied in physical anthropology and primatology in a variety of different contexts (see 
R u ff 1989 for a recent review). Most important in this respect are the geometric properties (areas, 
moments of area) of cross sections. These properties are highly indicative of the way in which an 
animal uses its limbs and may reflect certain types of limb loading, posture and locomotory patterns. 
This correlation has been well established for primates, including different human groups, and only 
recently for caviomorph rodents (BlKNEVlClUS 1993). The cross-sectional shape of fossil long 
bones may provide valuable clues to behavioural patterns of extinct animals. Given the rich fossil 
record and contemporaneous presence of similarly designed, yet differently adapted forms, the 
case of Pleistocene European bears seems well suited for such an analysis.

The femur was chosen for several reasons. It represents a single weight-bearing element in a 
skeletal link; the hindlimb is generally more directly related to locomotor behavior than the 
forelimb, and the cross section of its diaphysis is regular enough to be estimated by a simple 
geometric model. The primary focus of this study is a comparative analysis of the mechanical 
properties of the femoral shaft of the cave bear (Ursus spelaeus R o sen m ü ller , 1794) and the 
brown bear (Ursus arctos LlNNAEUS, 1758). As a rule, the extinct cave bear is identified on the




















