Online Resource 3: Oxygen isotope interpretation
[bookmark: _GoBack]In order to produce the best estimate for the whole rock oxygen isotopic composition to correspond to the Nd isotopic compositional data, fractionation corrections for mineral-whole rock mass-dependent isotopic fractionation of oxygen have been applied, assuming the following factors: Δ18Oplag-wr = +0.35 ‰ (Harris et al., 2005); Δ18Opx-wr = -0.65 ‰ (Harris et al., 2005); and Δ18Ool-wr = -0.5 ‰ (based on the Δ18Ool-melt value of -0.5 of Eiler (2001)). For samples where data for multiple minerals were available, whole rock δ18O values were calculated using normative mineral proportions (see Online Resource 4). 
These calculations recognize that the fractionation between minerals is temperature dependent, according to the relationship documented by Harris et al. (2005), who noted that minerals may have equilibrated their oxygen isotopic compositions at temperatures ranging from those near their original solidus (crystallization) temperatures, down to as low as 550°C, although the authors suggested that a realistic minimum equilibration temperature (for the medium-grained pyroxenitic Bushveld Complex rocks in their study) would be on the order of 750°C.  Harris et al. (2005) suggested that in general, magmatic oxygen isotopic compositions are evidently preserved in layered gabbroic rocks. The An content of the plagioclase (determined here using normative values) is also a factor in the temperature calculation. For rocks with plagioclase of approximately An70, the Δ18Oplag-px values range from around 0.7 ‰ at 950°C to around 1.3 at 650°C. The Δ18Oplag-px values calculated from the Sarkar et al. (2008) data range from 0.7 ‰ (for samples UP-1 and UP-23), corresponding to a temperature of around 950°C, to 1.2 for UP-5, which corresponds to an equilibration temperature of around 680°C. 
The maximum variation (increase) in the calculated whole rock δ18O values determined at near crystallization temperatures versus those at around 650°C is approximately 0.5 ‰. The difference between whole rock δ18O values extrapolated based on one mineral (such as plagioclase) based on those calculated for largely bimineralic plagioclase-pyroxene rocks calculated using mineralogical weighting of measured plagioclase and pyroxene is on the order of ±0.2 ‰ or less. For this study, whole rock δ18O values have been calculated assuming an equilibration temperature of 950°C, and using normative mineral proportional weightings and An contents.
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