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Introduction:  The presence of 129I-produced xenon in the mar-

tian atmosphere and its absence in the mantle (Chassigny, [1]) is 
explained by invoking ‘early removal’ of iodine from the martian 
interior and ‘large’ initial xenon concentration for Mars [2].  

I-Xe systematics:  Iodine being a volatile element, it is not easy 
to assess the initial concentration for a growing planet, which con-
trols the evolution of 129Xe/132Xe. Dreibus and Wänke [3] derive an 
initial I concentration of 32 ppb using the correlation with La (a 
refractory lithophile element) and assuming a CI chondritic La con-
centration for Mars. This (La) is up to a factor of 1.3 lower than 
those required by precursors predicted by other models of Mars [4]. 

Planetary differentiation (13 ± 2 Ma after the solar system, [5]) 
on Mars, which formed core, mantle and perhaps the crust, may be 
linked with the ‘early removal’ of I from the interior. If this event 
efficiently flushed the martian mantle of its I so that subsequent I-
decay did not significantly affect its 129Xe/132Xe ratio, then the pre-
sent Chassigny-like signature [1] should be a result of the I-decay 
until this time (13 ± 2 Ma). Fig. 1 presents the amount of 132Xe re-
quired (by this decay) to maintain a Chassigny-like 129Xe/132Xe ratio 
(the hatched region) in the mantle. An initial I concentration of 32 
ppb [3] requires the mantle to have ~2 × 10-8 ccSTP/g of 132Xe. Al-
though consistent with the typical concentrations of 4 × 10-8 for CI 
and 2 × 10-8 for enstatite chondrites (e.g., [6]), this concentration is a 
few orders of magnitude higher than the highest 132Xe measured in 
any martian meteorite [1]. Similarly, the initial I concentration is 
from 3 to 16 times lower than the expected concentrations in the 
predicted chondritic precursors of Mars [4]. Loss during accretion is 
difficult to accommodate with a near retention of xenon (more mo-
bile than I) and the K isotopic data [7]. 

 
FIG. 1. Evolution of 129Xe/132Xe as a function of the concentrations of 

132Xe and I in the martian mantle until 13 ± 2 Ma. 
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