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Introduction: The iodine-xenon dating system relies on the decay of short-lived 
129

I in the early solar system 

[1].  
129

I/
127

I ratios are determined from 
129

Xe/
128

Xe ratios after samples have been neutron irradiated (to convert 
127

I 

to 
128

Xe).   To allow calculation of formation intervals between samples subjected to different neutron fluences in 

different irradiations, the conversion efficiency must be monitored.  To this end, samples of the anomalous aubrite 

Shallowater are included in each irradiation, and I-Xe ages are reported relative to closure of the system in this sam-

ple [2].  Absolute calibration of the system (against the Pb-Pb system) thus corresponds to determining an absolute 

age for closure of Shallowater enstatite.  

Calibration:  It has not yet proved possible to determine a Pb-Pb age for Shallowater enstatite itself.  Initial pro-

posed calibrations relied on analyses of phosphate grains in both systems [2, 3].  Subsequently, calibrations have 

been based on comparison of a range of samples in which both Pb-Pb and I-Xe data are available, latterly with outli-

er rejection [4,5].  Most recently, Pravdivtseva et al. contributed a precise I-Xe age for a chondrule from the CB 

chondrite HaH 237 [6].  They combined this with literature data, updating Pb-Pb ages for the effects of uranium 

isotope variation, and proposed a new Shallowater closure age of 4562.4 ± 0.2 Ma.   

Two further samples are now available to contribute to this calibration.  I-Xe data from the anomalous eucrite 

Ibitira [7] and from the ungrouped achondrite NWA 7325 [8] can be combined with literature Pb-Pb data [9, 10, 

respectively].  In addition, we update the Pb-Pb age for the earliest chondrules [11] (which can be compared to the 

earliest chondrule I-Xe age). These additions to the dataset of Pravdivtseva et al. [6] allow identification of one out-

lier – a datum relying on the association of a Ste Marguerite (H4) feldspar I-Xe age and phosphate Pb-Pb age.  Elim-

ination of this point leads to an MSWD for the fit to 9 data points of 1.5 and a Shallowater closure age of 4562.7 ± 

0.3 Ma (1 σ, the error has been scaled by the MSWD to acknowledge the scatter of the data around the line).    

Application:  As noted above, the earliest chondrule I-Xe ages are consistent with the earliest reported Pb-Pb 

ages and, therefore, contemporaneous with CAI formation [11].  Literature bulk 
129

Xe*/I ratios from whole-rock 

samples of type 6 chondrites are lower than those for petrologic types 4 and 5, suggesting resetting of the system 

during high temperature metamorphism in at least some minerals [8].  In addition, the I-Xe ages of mineral separates 

from type 4/5 H chondrites indicate that resetting of the chronometer in mafic phases occurs close to the peak meta-

morphic temperature [12].  However, I-Xe ages from adjacent chondrules in the most primitive meteorites range 

over the first ~80 MyR of solar system history (and include the earliest I-Xe chondrule ages, as well as the latest) 

[13] and the I-Xe system in low closure temperature sites in nanodiamonds appears to have closed relatively late 

[14].  These observations suggest a distinct mechanism affected the I-Xe system in Type 3 material.  

On the basis that setting/resetting the system requires an input of energy, we propose that impact processesing is 

the most likely cause of events that set the I-Xe chronometer in these primitive samples, and attempt to constrain 

how the rate at which this process occurred varied with time.  Models of data from the Chainpur (LL3.4) [15,16] 

chondrite where events that can set the I-Xe system occur at a constant rate are a poor match to the data.  In contrast 

the data can be modeled when the rate of such events declines exponentially with a half life of 15-20 Myr, and with 

a power law (t
-n

) decline.  In the latter case, good matches to the data require the possibility that an early event can 

be overprinted by a later event, and the best fits are achieved when 1.5 < n < 2.0.  We propose that the mechanism 

involved may be associated with compaction as modeled by Bland et al. [17].   

 

References:  
[1] Fish R. A. and Goles G. G. 1962 Nature 196, 27-31. [2] Brazzle R. H. et al. 1999 Geochimica et 

Cosmochimica Acta 63 739-760. [3] Nichols R. H. et al. 1994 Geochimica et Cosmochimica Acta 58, 2553-2561.   

2000. Space Science Reviews 92, 371-395.  [4] Gilmour J. D. et al. 2006 Meteoritics and Planetary Science 41, 19-

31.  [5]  Gilmour et al. 2009 Meteoritics and Planetary Science 44, 573-579.  [6] Pravdivtseva, O. V. et al. 2016 

Geochimica et Cosmochimica Acta (in press) [7] Claydon J. L. 2012,  Ph.D. Thesis, University of Manchester, 161 

pp.  [8] Gilmour J. D. and Crowther S. A., Geochemical Journal (submitted).  [9] Iizuka, T. et al. 2014 Geochimica 

et Cosmochimica Act 132, 259-273.  [10] Koefoed P. et al. 2016 Geochim. Cosmochim. Acta (in press).  [11] Con-

nelly et al. 2012. Science 338, 651-655. [12] Crowther S. A. et al. 2016 accompanying abstract.  [13] Pravdivtseva 

O. et al. 2006 Lunar and Planetary Science Conference XXXVII abstract #2418.  [14] Gilmour, J. D. et al. 2016 

Geochim. Cosmochim. Acta 177, 78-93. [15] Swindle, T. D. et al. 1991 Geochimica et Cosmochimica Acta 55, 861-

880.  [16] Holland, G., et al. 2005 Geochimica et . Cosmochimica Acta 69, 189-200. [17] Bland, P. A. et al. 2014 

Nature Communications 5, 1-13.   

 

6245.pdf79th Annual Meeting of the Meteoritical Society (2016)


