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Introduction: An increasing amount of data on 
protoplanetary solids using precise isotope measurements 
provides important constraints on the formation ages of solids in 
the early solar system [e.g., 1–5]. Here, we report new results of 
the Al-Mg isotope system of the Bishunpur (LL3.1) chondrules. 

Mineralogy and Petrology: A type I chondrule (#25, ~450 
μm in diameter) consists of elongated orthopyroxene (Fs5Wo1), 
high-Ca pyroxene (Fs11Wo37) and glassy mesostasis containing 
fine grains of metal and high-Ca pyroxene. A type II chondrule 
(#24, 520×260 μm) consists of olivine (Fo~81) and glassy 
mesostsasis including high-Ca pyroxene crystallites (Fs19Wo41). 
There are no secondary minerals in either chondrule.  

26Al-26Mg isotope systematics: Mg-isotope measurements 
were performed with the UH Cameca ims-1280. Four points in 
glassy mesostasis (Al/Mg = 23–69) in #25 and 3 points in glassy 
mesostasis (Al/Mg = 26–37) in #24 were measured with a ~5 μm 
beam spot. Both chondrules show no clear evidence of 26Mg-
excesses and provide only upper limits of the initial 26Al/27Al 
ratios of 9.9×10−7 and 4.2×10−6, respectively. Assuming a 
homogeneous distribution of 26Al in the early solar system with 
the infered initial 26Al/27Al ratio of 5×10−5 [6], these data imply 
relative chondrule formation ages of >4.1 Ma for #25 and >2.6 
Ma for #24 after Ca, Al-rich inclusions (CAIs).  

Discussion: Despite the pristine mineralogy of the 
chondrules studied, the inferred Al-Mg ages are clearly younger 
than the previously reported chondrule ages from Bishunpur, 
ranging from 0.8 to 2.5 Ma after CAIs [1, 2]. To evaluate a 
possibility of instrumental artefact, a chondrule from CR2 
Elephant Moraine (EET) 92174, which has been previously 
measured for 26Al-26Mg systematics [5], was analyzed under the 
same conditions. The results obtained are in excellent agreement 
with the data reported by [5]. Based on the petrological 
observations of metal-troilite-silicate inclusions in matrix and 
fine-grained rims around chondrules in Bishunpur, Kojima et al. 
[7] concluded that this meteorite is a breccia that experienced  
impact process(es) prior to the final accretion. Both chondrules 
studied here are partly surrounded by fine-grained rims and 
metal-sulfide-silicate inclusions occur next to the chondrules. We 
infer that there is a possibility of redistributions of radiogenic 
26Mg in chondrules during re-accretion of Bishunpur parent body 
by impact event(s). 

References: [1] Kita N. et al. 2005. In Chondrites and the 
Protoplanetary Disk, 558–587. [2] Mostefaoui S. et al. 2002. 
Meteoritics & Planetary Science 37:421–438.  [3] Kunihiro T. et 
al. 2004. Geochimica et Cosmochimica Acta 68:2947–2957. [4] 
Kurahashi E. et al. 2008. Geochimica et Cosmochimica Acta 72: 
3865–3882. [5] Nagashima K. et al. 2007. Abstract#5291. 
Meteoritics & Planetary Science 42. [6] MacPherson G. J. et al.  
1995. Meteoritics 30:365–386. [7] Kojima T. et al. 2003. 
Geochimica et Cosmochimica Acta 67:3065–3078. 

74th Annual Meteoritical Society Meeting (2011) 5257.pdf


