
The Iapetus’ case:
NUV as tracer of two populations 

of dark material

By Fernando Tinaut-Ruano
ftinautruano@gmail.com

F. Tinaut-Ruano, J. de León, J. L. Rizos, E. Tatsumi, N. Pinilla, F. Vilas, and A. Hendrix

NUVA Meeting 2025- Fernando Tinaut-Ruano



• Distant satellite of Saturn
• Third larger
• Second older
• Tidally locked and embedded in Phoebe’s ring
• Largest albedo bimodality in the Solar System 

(5% vs 50%)
• Controversial origin of the dark material

Iapetus: 
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Iapetus’ 
observations:
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Cassini-Huygens NASA/ESA

Iapetus’ 
observations:
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ISS:
• High spatial resolution
• 4 filters (0.35 - 0.75 μm)
VIMS:
• Low spatial resolution
• From 0.5 to 5 μm
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Iapetus’ spectral slope distribution:

Ice Dark
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Iapetus’ spectral slope distribution:

Ice Dark
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NUV slope
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Key notes:

• Bimodal distribution in the NUV
• 2 maxima at: 2.03 and 2.26 μm−1

We propose that this two 
distributions correspond to two 

different populations. 
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The engelier crater: 
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• Low probability of having deposited 
exogenous material (Tamayo et al 
2011)

• Large steep walls (8km)
• Lithosphere below the ice (Giese et 

al 2008)
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Key notes:

• Bimodal distribution in the NUV
• 2 maxima at: 2.03 and 2.26 μm−1

• Lithospheric material median 
NUV slope = 1.45 μm−1
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Key notes:

• Bimodal distribution in the NUV
• 2 maxima at: 2.03 and 2.26 μm−1

• Lithospheric material : 1.45 μm−1

• Color code
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Leading face
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Leading face





NUV is a key wavelength region to infer the 
nature, origin and evolution of the dark 

material in Iapetus’ surface
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Work “ongoing”

VIMS PIXEL SIZE
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Work “ongoing” – spectral reconstruction
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Work “ongoing”



• The NUV unveiled two different dark populations in Iapetus 
surface

• One has UV absorption in agreement with lithospheric material, 
meanwhile the other is thought to be exogenous.

• UV absorption deeper in the crater interiors than in the 
surroundings 🡪 space weathering?

Conclusions:
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Extra slide: engelier crater planetary analogs
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Clark et al (2012)
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