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Analytical Procedures
Rock powders were accurately weighed and totally spiked with a known amount of mixed 150Nd-149Sm tracer solution. Dissolution occured in mixed 24N HF + 16N HNO3 media in sealed PFA Teflon vessels at 160oC for 5 days. The fluoride residue was converted to chloride with HCl, and the Nd and Sm were separated by conventional cation and HDEHP-based chromatography. The chemical processing blanks of less than 50 picograms of either Sm or Nd, were insignificant relative to the amount of Sm or Nd analyzed for any rock sample.

The isotopic composition of Nd was determined in multi-dynamic mode by Thermal Ionization Mass Spectrometry (TIMS). All isotope ratios were normalized for variable mass fractionation to a value of 146Nd /144Nd = 0.7219 using the exponential fractionation law. The 143Nd /144Nd ratio of samples is presented relative to a value of 0.512107 for the Geological Survey of Japan Nd isotopic standard JNdi-1 (Tanaka et al., 2000), which is equivalent to a value of 0.511850 for the La Jolla Nd isotopic standard. Sm isotopic abundances were measured in static mode by TIMS, and were normalized for variable mass fractionation to a value of 1.17537 for 152Sm / 154Sm also using the exponential law.

Long-term analysis of Nd and Sm isotopic standards provides control of the true reproducibility of any analysis. For Nd, the long-term average value for JNdi-1 is 0.512110 ± 0.000012 (1sd), equivalent to a value of 0.511853 for the La Jolla Nd isotopic standard, and within the generally accepted window of La Jolla values (0.511850 ± 0.000010). Thus, although the quoted precision for any Nd isotopic analysis (as 2SE) was usually less than the external reproducibility of the Nd isotopic standard, the latter figure should be used as the minimum true variation when making geological interpretations. For Sm, the long-term average value for 149Sm / 154Sm determined from a Sm standard solution was 0.60759 ± 0.00009 (1sd), identical within quoted uncertainty to the value determined by Wasserburg et al. (1981) of 0.60750 ± 0.00002.

The mixed 150Nd-149Sm tracer solution used was calibrated directly against the Caltech mixed Sm/Nd normal described by Wasserburg et al. (1981). Using this mixed tracer, the measured 147Sm /144Nd ratios for the international rock standard BCR-1 range from 0.1378 to 0.1382, suggesting a reproducibility for 147Sm /144Nd of approzimately ± 0.14% for real rock powders. The value of 147Sm /144Nd determined for BCR-1 was within the range of reported literature values by isotope dilution methods.

As an additional monitor of accuracy for all Nd sample analysis, the ratio 145Nd /144Nd was calculated for all samples. This ratio is invariant in nature and is generally agreed to have a value in the range of 0.348410 ± 0.000010, when normalized for variable mass fractionation to 146Nd /144Nd = 0.7219 using the exponential law. Thus, every analyzed rock sample should yield this value. This ratio was monitored as a check of the spike unmixing algorithms used for samples, which were totally spiked.
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