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Unraveling True Polar Wander on Pluto 



True Polar Wander on Earth

A “positive mass anomaly” like a bulge will 
reorient the planet to be closer to the equator.

A “negative mass anomaly” like a basin will 
reorient the planet to be closer to the pole.

Credit: James Tuttle Keane (JPL/Caltech) 



Sputnik Planitia Holds the Clue to Polar Wander on Pluto

Credit: James Tuttle Keane (JPL/Caltech)/NASA/Johns Hopkins APL//SwRI
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Factors in True Polar Wander on Pluto

• Pluto’s pre-Sputnik orientation.
• The size of Sputnik Planitia’s 

mass anomaly.
• The amount of nitrogen ice filling 

the basin.
• The effect of Pluto’s axial tilt on 

infilling of the basin.

Modeled initial locations of 
Sputnik Planitia for different 
mass anomalies (Q’)
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Clues in Pluto’s Ancient Geology

Boundaries of Pluto’s 
ridge-trough system

Credit: James Tuttle Keane (JPL/Caltech)/NASA/Johns Hopkins APL/SwRI




