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ANALYTICAL METHODS

Whole Rock Geochemistry

A total of 72 whole-rock samples were analyzed for major and trace element chemistry (Table S2) at the Washington State University GeoAnalytical Laboratory. Major element oxides and eighteen trace elements (Sc, V, Ni, Cr, Ba, Sr, Zr, Y, Rb, Nb, Ga, Cu, Zn, Pb, La, Ce, Th, and Nd) were determined by X‑ray fluorescence (XRF) analysis using a ThermoARL Advant’XP + sequential XRF spectrometer. Analytical methods, accuracy, and precision are described by Johnson et al. (1999). All 14 naturally occurring rare earth elements (REE) along with an additional 13 trace elements (Ba, Rb, Y, Nb, Cs, Hf, Ta, Pb, Th, U, Sr, Sc, and Zr) were determined using an Agilent 7700 ICP-MS. Sample preparation followed the methods described in Knaack et al. (1994).  For ICP-MS analyses, the GeoAnalytical Lab at WSU estimates accuracy by comparing the known values of fifteen USGS standard samples with results from two beads of each of the USGS standard samples that have been prepared and analyzed at WSU. Maximum measured differences (in ppm) between known values and WSU results for ICP-MS-analyzed trace elements are as follows:  <40 ppm for Ba; <30 ppm for Sr and Zr; <5 ppm for La, Ce, Pr, Nd, Sm, Dy, Hf, Th, Pb, and Sc; <3 for Rb, Y, and Nb; <1 ppm for Gd, Er, and U; <0.5 ppm for Eu, Tm, Yb, Ta, Ho, and Cs; and <0.1 ppm for Tb and Lu. Precision is generally better than 5% for the REE and 10% for the other trace elements.

Isotopic Data

[bookmark: _GoBack]Isotopic ratios for Sr, Nd, and Pb were measured for 22 samples using the VG Sector-54 Thermal Ionization Mass Spectrometer at the University of North Carolina (Table Table S3). Separations of all elements for isotopic analysis were done following the methods outlined in Gray et al. (2008). Strontium samples were loaded on Re filaments with TaF5 and analyzed in dynamic multicollector mode. All data were corrected for mass fractionation using an exponential law and normalized to 86Sr/88Sr = 0.1194. Replicate analyses of the NBS 987 Sr standard yielded 87Sr/86Sr = 0.710262  0.000012 (2; n = 81). Neodymium was loaded on a triple-Re filament set-up in H3PO4 and analyzed in dynamic multicollector mode. The data are normalized to 146Nd/144Nd = 0.7219 assuming exponential fractionation behavior. Standard JNdi yielded 143Nd/144Nd = 0.512108 ± 0.000007 (2; n = 20). Analysis of Pb was done on loads onto Re filaments with Si-gel. All Pb data were collected in static multicollector mode. The data were corrected 0.12%/amu for mass fractionation, assuming linear fractionation behavior, based on replicate analyses of NBS-981.  Initial ratios were calculated using an age of 92 Ma. 

