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Temporal constraints on the evolution of the early solar sys-

tem are provided by high-precision long-lived (absolute; Pb-Pb; 
[1]) and short-lived (relative; e.g. Al-Mg, Mn-Cr; [2,3]) radio-
chronometers. Short-lived chronometers are particularly informa-
tive as their geochemical variety permits evaluation of a variety 
of processes.  

A series of high-precision Pb-Pb and Al-Mg ages indicate 
that, with the exception of the CBs, chondrules formed over an 
interval of ~1.8 Myr [2,4]. A correlation between older chondrule 
ages and lower concentrations of volatile elements such as Si has 
also been suggested [2]. Such an extensive period of chondrule 
formation is difficult to reconcile with models for a turbulent 
protoplanetary disk that is thoroughly mixed on 104–106 year 
timescales [5]. If the Al-Mg age spread is an accurate indicator of 
chondrule formation ages, then the conditions under which chon-
drules formed must be revisited; if not, then the variability may 
be due to mixing of older-refractory and younger-volatile reser-
voirs within chondrules, or of Al-Mg “resetting.” 

Evaluating individual chondrules for both Mg and Cr isotope 
composition is a way of evaluating these hypotheses. Like Al-
Mg, the Mn-Cr chronometer is active during the interval of chon-
drule formation. Relative age differences between chondrules 
that are consistent across both chronometers would support a 
lengthy interval of chondrule formation. Also, while the parent 
element is more refractory than the daughter within the Al-Mg 
system, the situation is reversed for Mn-Cr [6]. Therefore, if 
chondrule age variability results from the mixing of refractory 
and volatile reservoirs, individual chondrules with relatively old 
Al-Mg ages should have relatively younger Mn-Cr ages.  

Techniques for the purification of Mg and Cr have been de-
veloped and isotope data from will be presented for individual 
chondrules from primitive carbonaceous and ordinary chondrites. 
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