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Analysis of Digging Efficiency of the Forelimbs of Three Rodents
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Abstract In order to study the adaptive evolution of the fossorial life of rodent three different phenotypic rodents
including typical subterranean rodent Myospalax cansus — semi-subterranean rodent Lasiopodomys mandarinus and
surface-dwelling rodent Mus musculus were selected to analysis their digging efficiency in this study. We constructed
their digging efficiency through a simple dynamic model by comparing the morphological characters of ulna radius and
triceps brachii which provide the digging impetus. The result demonstrates that the elbow joint of Myospalax cansus
shifts forward a lot and its ulna olecranon especially extrude which response for forming a more advantageous
dynamics lever and contributing to a better digging efficiency than L. mandarinus and Mus musculus . Agree with the
results the olecranon proportion of Myospalax cansus is about 0.4 L. mandarinus and Mus musculus 0.19 and 0.18
respectively . In addition the long head of the Myospalax cansus’ s triceps brachii overlays the whole inferior border of
the scapula the lateral head and medial head start from sulcus of radial nerve and almost overlay humerus and the
triceps brachii attaches to ulna olecranon by a tendon. The whole muscle of Myospalax cansus is well developed
which is significantly stronger than L. mandarinus’ s and Mus musculus’ s. The results indicated that Myospalax
cansus adapts to the fossorial life better because of the specialization of its forelimbs.
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Table 1 Parameters of ulna and radius of Myospalax cansus Lasiopodomys mandarinus and Mus musculus

L L, L,
Species Radius mm Ulna mm Olecranon mm Olecranon proportion
Myospalax cansus 18.73+0.24 31.00+0.40 12.28+0.18 0.396 1 +0.006 6*
Lasiopodomys mandarinus 12.02+0.19 14.50+0.23 2.75+0.07 0.189 5+0.009 O
Mus musculus 11.96£0.11 14.54£0.13 2.58 +0.02 0.177 4+ 0.001 8°

0.05

Test level at 0.05 means with different superscript letters are significantly different in the same column.
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Fig. 1 Comparison of the elbow joint position and the attachment sites of triceps brachii among
Myospalax cansus a Lasiopodomys mandarinus b and Mus musculus ¢
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Fig. 2 Structural mechanical analysis of forelimbs skeleton of Myospalax cansus a
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Lasiopodomys mandarinus b and Mus musculus c
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