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Introduction: Recent physics laboratory experi-
ments have investigated the wrinkling of thin elastic
sheets [1]. The stress accommodated by wrinkles de-
pends on the 4th power of the wavelength and the
square of the elastic sheet’s thickness [2]. Figure 1
shows a thin polymer elastic film wrinkling under the
load of a water drop. The elastic sheet itself is resting
on a flat water surface. Apparently, at the edges of the
drop, the elastic sheet is stretched vertically while the
water underneath resists, shortening  the film horizon-
tally, and making wrinkles. Can this wrinkling mecha-
nism scale up to planetary proportions?

The geoid of Mars is dominated by the Tharsis
bulge, a broad elevated region extending over 30 mil-
lion square kilometers. Large-scale volcanism centered
on Tharsis loaded the outer elastic shell of the planet
with voluminous extrusive and intrusive magmatic
deposits [3].  For this study, I have searched the mar-
tian geoid for evidence that the Tharsis load resulted in
wrinkles in the elastic shell of Mars.

Method: The radial symmetry of the wrinkles in
the physics experiments (Fig 1) suggests that the place
to look for wrinkles on Mars is in the higher degree
tessoral spherical harmonics centered on Tharsis. The
center of Tharsis was placed by inspection at 8°N,
254°E. The geoid used in this study was the Goddard
Mars Model 2B [4 ]expanded to spherical harmonics
degree 20, and rotated to a pole at Tharsis. The tessoral
harmonics above degree and order 5 were then recom-
puted at the rotated orientation. 
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Figure 2.  Wrinkles in the martian geoid as revealed by tessoral sph
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. Optical microscope image of a water
 a thin elastic film. The water drop is
 millimeter in diameter; the film is 233 nm

odified from J. Huang et al. [1].

lts:  Wrinkles in the martian geoid extend ra-
t from Tharsis (Fig. 2). The wrinkles appear
ciated with degree and order 8 of the tessoral

 harmonics. The eight wrinkles have peak-to-
litudes of 30-60 m, well above the estimated

ncertainty of the geoidal measurements [4].
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