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Introduction: Chondrules are igneous silicate spherules that 

formed as free-floating molten droplets during transient heating 
events in the solar protoplanetary disk [1]. Chondrule formation 
started contemporaneously with CAI formation and lasted for 
about 3 Myr [2]. Their sheer abundance in chondrites testifies to 
one of the most energetic processes in the early solar system. As 
such, a precise and detailed chronology for chondrules is critical 
for a better understanding of the early solar system and the ther-
mal structure of the protoplanetary disk. Using the assumption-
free, U-corrected Pb-Pb dating method, we have dated individual 
chondrules from two different chondrites groups to constrain the 
duration of the chondrule-forming process(es). 

Methods: We investigated 2 meteorites: NWA5697 (L3.1) 
and NWA6043 (CR2). After careful characterization, the most 
pristine chondrules based on mineral chemistry were extracted 
from slabs and processed by a stepwise dissolution method [3]. 
Using a 202Pb-205Pb double spike, we analyzed the Pb isotopic 
composition by thermal ionization mass spectrometry (Triton, 
Copenhagen) to obtain well-constrained internal isochrons on 
single chondrules. Ages were calculated using the 238U/235U ratio 
of 137.786±0.013 that was determined by [2] for inner solar sys-
tem materials except CAIs. 

Results and discussion: 5 new chondrules have been dated 
to complement the ages presented by [2]: 4566.0±1.0 and 
4563.87±0.60 Myr for NWA5697 and 4567.3±1.0, 4565.22±0.53 
and 4563.66±0.91 Myr for NWA6043. The large errors for some 
ages reflect less radiogenic chondrules (Pbr~10ppb) and a smaller 
spread in radiogenic fractions (only 2 fractions for each chon-
drule with 206Pb/204Pb > 100). 

Despite the uncertainties, NWA6043 now yields the oldest 
and youngest chondrules dated so far, with the exception of CB 
chondrites [4]. However, the observed 3.64 Myr age range for 
chondrules from a CR meteorite is unexpected as they were 
thought to be formed during a relative short period of time [5]. 
These data extend the chondrule forming period to 3.64 Myr after 
the CAIs, and attest to the existence of an active accretion disk 
during this time. They also confirm the absence of an age gap 
with CAIs, which has been assumed from the Al-Mg chronology 
of chondrules [6]. We infer that this inconsistency with the Al-
Mg ages reflects heterogeneity in the initial abundance of 26Al 
across the protoplanetary disk, as suggested by [7] and [8]. Alt-
hough limited to only 10 chondrules, we note that approximately 
50% of the chondrules dated formed within 1 Myr of CAIs. The 
apparent age distribution of chondrules could be interpreted as a 
competition between production rate and preservation rate during 
the very active first few million years. A more complete absolute 
database for chondrule ages is required to assess this further. 
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