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Uncertainty on Lunar Cratering
Chronology
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Stoffler et al. (2006)



Uncertainty on Lunar Cratering
Chronology

Crawford and Joy, 2014



Mars : chronology, uncertainty and 
weakness

?

?

Modified from Hartmann and Neukum (2001) From Tanaka et al., (2014)

Uncertainties of at least 200 My for ages >3.7 Gy  (Werner et al., 2014)  and uncertainties much
larger for Amazonian period



Gusev crater-based chronostratigraphy

Crater formation : 4.1-3.9 Gy (Werner, 2008) 
Early to middle Noachian

Volcanic infilling: 3.65 Gy (Greeley et al., 
2005)
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Main Stratigraphic units of NE syrtis, Midway and 
Jezero
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NE Syrtis and midway basement
• Noachian basement and Isidis formation

Isidis basin formation : 3.85 and 4.06 Gy
(Werner, 2008) 
Early to middle Noachian

Megabreccias (Weiss et al., 2018) :  >  Isidis /Early 
Noachian



Jezero Formation
Olivine rich unit > 3.9 Gy
Jezero>Olivine rich unit> 3.9 Gy

Mandon et al., submitted , 2018

> 3.9 Gy



Crater-based ages of the crater-
retaining units

Saturation
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NE syrtis mesa’s caps

See Talk by 
Shahrzad et al., 

Syrtis lava flow



Chronostratrigraphy of NE syrtis, Midway 
and JezeroNE syrtis

Midway
Jezero

Altereted Basement

Olivine/carbonate 
unit

Capping unit

Jezero formation

Olivine/carbonate unit

Deltaic deposits

Floor unit

Oldest

Youngest

Oldest

>Early to middle noachian
Middle noachian

Noachian

Middle noachian

Middle noachian

Early Amazonian

NE syrtis, Midway Jezero
Youngest



Conclusions
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Supplementary 
material
ability to date impact 
basin

Samples from Apollo 16 used to date 
Nectaris impact basin formation 
(attributed to Nectaris ejectas)

Stoeffler and Ryder, 2001

Breccia attributed to Nectaris
(Apollo 16 sample 67015) 
NASA/Johnson Space Center 
photograph S72-37216.


