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Abstract 

Large scale true polar wander episodes are considered to have occurred several times in Mars. 

Because they accompany relocation of the Martian equatorial bulge, milli-strain level horizontal 

extension/compression is expected to have occurred as well as kilometer scale vertical crustal 

movements. Here we pick up one of such episodes reported by Perron et al. (2007), and try to 

compare the expected strikes of faults with those observed in satellite images. Wrinkle ridges seem 

to have preferred orientations aligned with the meridian connecting the present and ancient poles, 

which suggests that some of those may reflect the crustal stress imposed by this true polar wander 

episode.  
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Fig.1 Distribution of the crustal dilatation (gray: contraction, white: expansion) by true polar wander 

(TPW) (c) is expressed as the difference of those by the centrifugal forces with the rotation axes 

before (a) and after (b) the TPW. 

 

 

 

Fig.2 Global pattern of dilatation and principal axes of horizontal strain tensor. The dark and bright 

colors indicate contraction and dilatation, respectively, and the contour interval is 0.001 (1 

milli-strain). Short black and white lines indicate the principal axes of horizontal extension and 

compression, respectively. The black circle at (40N, 334E) indicates the position of the Arabia 

paleo-pole suggested by Perron et al. (2007). Approximate position of the central part of the 

Tharsis Rise is shown in the left panel. 



 

 

 

Fig.3 Global pattern of fault strikes associated with the crustal strain induced by the TPW in middle 

and low latitude regions (a) and in the north polar region (latitude 60N-90N) (b). The black circle 

in (a) indicates the Arabia paleo-pole. In the shaded area, north-south striking wrinkle ridges are 

dominant (Chicarro et al., 1985). In (b), directional histogram of wrinkle ridges in the northern 

lowlands (Head et al., 2002) is shown. 


