
Lunar Swirls 
•  Despite having spectral characteristics of immaturity, the lunar swirls are 

not freshly exposed surfaces. 

•  The swirl surfaces are regions of retarded weathering, while immediately 
adjacent regions experience accelerated weathering. 

•  Weathering in the off‐swirl 
regions darkens and flattens the 
spectrum with little to no 
reddening, which suggests that 
the production of larger (>40 nm) 
nanophase iron dominates in 
these locations as a result of 
charged particle sorting by the 
magnetic field. 

Kramer et al. (2011) J. Geophys. 
Res., 116, E04008, doi:
10.1029/2010JE003669 
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Glotch et al. (2014) Formation of lunar 
swirls by magnetic field standoff of the 
solar wind. Nat. Comm. 6:6189 | DOI: 
10.1038/ncomms7189. 

Lunar swirls are high-albedo arkings on the Moon that occur in both mare 
and highland terrains; their origin remains a point of contention. Here, we 
use data from the LRO Diviner Lunar Radiometer to showthat the swirls are 
formed as a result of deflection of the solar wind by local magnetic fields. 

Syal & Schultz (2015) Cometary impact effects at the Moon: Implications for lunar 
swirl formation Icarus 257, 194-206. 

Our results show that cometary  
impacts entrain the finest fraction 
of lunar soil grains (<10 µm) over  
regional scales (~100–1000 km),  
produce large masses of vaporized  
material, and likely generate trans- 
ient magnetic fields that could exceed the Earth’s surface field strength by a 
factor of 104. This combination of processes is consistent with a mechanism 
to generate lunar swirls. 

Reiner Gamma formation, located at 7.5N 59.0W 



Lunar Swirls 
•  Lunar swirls are unusually bright 

lunar features. Their origin has 
been debated since their 
identification in the 1960s 

•  LRO data are used to constrain 
their surface properties and 
explain their origin 

•  Swirls show no difference in 
surface texture, but do show 
differences in the amount of space 
weathering relative to their 
surroundings  

•  These data suggest that swirls are 
formed by the deflection of the 
solar wind by intense local 
magnetic fields that shield the 
surface from the darkening effects 
of the solar wind 

Glotch, T. D. et al. Formation of lunar swirls 
by magnetic field standoff of the solar wind. 
Nature Communications 6:6189 doi: 10.1038/
ncomms7189 (2015). 

LRO Data of lunar swirls (LROC image on top, Diviner 
composition maps on bottom). Left frames show the classic 
Reiner Gamma swirl on the nearside, right frames the Van de 
Graff swirl on the farside. Magenta features are optically 
immature, signifying less exposure to the solar wind. 
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