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Introduction: The modern convecting mantle reflects both the long-term history of terrestrial differentiation and 

the initial composition of the material that accreted to form the Earth. In order to properly investigate the very earli-
est history of terrestrial differentiation, it is necessary to put constraints on the isotopic composition of the early so-
lar system, and to identify possible materials that accreted to form the Earth. Chondrites have traditionally been used 
as a reference reservoir for bulk Earth, particularly with respect to elemental abundances [e.g. 1]. However in recent 
years, high precision isotopic measurements of chondrites have revealed the diversity of the chondritic reservoir as 
regards mass independent isotopic variations, calling into question the idea of an isotopically chondritic Earth [e.g. 
2-5].  To what degree this variability is nebular in origin through heterogeneous mixing of different presolar compo-
nents or thermal processing of dust in the solar nebula [2-3,5], versus the contribution of thermal metamorphism on 
the parent body [4], is important in the application of radiogenic chronometers, in particular the short-lived systems. 
For the radiogenic lithophile chronometer 176Lu-176Hf, the reference parameter CHUR (chondritic uniform reservoir) 
has been shown to be dependent on degree of thermal metamorphism experienced by chondrites [6].  The short-lived 
radiometric chronometer 146Sm-142Nd (t1/2 ~103 Myr) is an important system for probing early silicate differentiation 
on planetary bodies [e.g. 7-8] as it is coupled to the much longer lived 147Sm-143Nd (t1/2 ~106 Gyr) system. The off-
set between the modern convecting mantle and chondrites in 142Nd/144Nd first observed by [9] has been variously 
interpreted as reflecting a superchondritic Sm/Nd ratio in the modern convecting mantle or as resulting from nucleo-
synthetic variations. In order to provide constraints on the scale and extent of any nucleosynthetic variation we car-
ried out a systematic study of ordinary chondrites of different petrologic grades, as ordinary chondrites have been 
proposed to represent better the bulk planetary Nd isotopic composition [10]. 

Method:  Antarctic meteorites are valuable resource for such studies as they are particularly well preserved from 
the effects of terrestrial alteration.  Approximately 1.2 g of sample was dissolved using acid digestion with the Nd 
being separated using ion exchange chromatography including a solvent extraction step to remove Ce. A TIMS was 
used for the isotopic analysis with Nd analyzed as Nd+ using a multistatic routine after [11] 

Results and Discussion: Our initial data displayed no variation outside of error in 142Nd/144Nd of ordinary chon-
drites with either class or petrologic grade, with an average µ142N= -11±3. In common with previous studies [e.g. 9-
10] we observed an offset relative to the modern convecting mantle. We also observed resolvable anomalies in 
145Nd/144Nd, 148Nd/144Nd, and 150Nd/144Nd for some individual meteorites, notably those with petrologic grades 3-4. 
This indicates that thermal metamorphism on the parent body destroyed the carriers, making the anomalous Nd ac-
cessible for analysis by acid digestion, as has been observed for Os [4]. It appears likely that the offset in 
142Nd/144Nd is nucleosynthetic in origin, and any effect of collision erosion in the early solar system on differentiated 
bodies is limited. However, further systematic work on other chondrite groups is necessary to confirm this hypothe-
sis.  
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