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Individual chondrules of some meteorites, in particu-
lar CM chondrites, sometimes have cosmic ray ex-
posure (CRE) ages significantly higher than the CRE 
age of bulk samples of the same meteorites [1,2]. 
These chondrules therefore have been more exposed 
to cosmic rays than the average bulk rock. Two main 
hypotheses have been put forward to explain this, (1) 
chondrules were exposed to cosmic rays emitted 
from the early active sun prior to accretion [2] and, 
(2) chondrules were exposed to mainly galactic 
cosmic rays in the parent body regolith [1,3]. In this 
work we test these hypotheses by determining CRE 
ages of Murchison chondrules from inside and out-
side a primary rock fragment. Chondrules inside the 
fragment should have a shared regolith history and, 
chondrules from outside the fragment are expected 
to have regolith histories that varies between chon-
drules. We find that at least for chondrules from 
Murchison the pre-exposure to cosmic rays most 
likely occurred in the parent body regolith.  
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