Online Resource 2 – elemental analytical procedures
pXRF procedure
Thirty Four elements were quantified: Mg, Al, Si, P, S, Cl, K, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Rb, Sr, Zr, Nb, Mo, Pd, Ag, Cd, Sn, Sb, Ba, W, Au, Pb, Bi. The following were excluded from the final dataset due to unreliability of quantities close to detection limits: Co, Cu, Se, Rb, Nb, Mo, Pd, Ag, Cd, Sn, Sb, Be, W, Au, Pb, Bi. Unusually high Al values draw into question the reliability of the Al values, hence Al values were excluded from the final analyses. 
XRF procedure
Major elements were fused using Johnson Matthey Spectrolflux 105 at 1000°C into a glass bead and raw data corrected using in-house software. Precision is taken as 1% for elements in abundance of greater than 5% by weight, and 5% for elements in abundance less than 5%. Standard calibrations were made up using synthetic oxide mixtures and international standards with in-house controls. Calibrations used were BCR2, NIM-P, NIM-D, W-2, NIM-S, GSP-2, NIM-N, NIM-G, PCC1, BHVO2, AGV2, G2, DTS1.
ICP-MS procedure
[bookmark: _GoBack]ICP-MS samples were analysed in the Earth Lab, Wits University on a Thermo Scientific iCAP RQ. Forty-two isotopes were quantified: Li, P, Sc, Ti, V, Cr, Co, Ni, Cu, Zn, Ga, As, Rb, Sr, Y, Zr (Zircons may be only partially digested by the acid dissolution method used leading to low Zr concentrations), Nb, Sn, Sb, Cs, Ba, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Hf, Ta, W, Tl, Pb, Th, U. BCR2, BHVO2 and BIR1a were used as reference materials for calibrations. 
50mg of sample was weighed and digested in either a Microwave digester (MARS from CEM) or open beaker/hotplate method depending on the sample type and digestibility. Easier to digest samples are done on the open beaker/hotplate method whereas tougher material was put into the Microwave, this entails adding 50mg of sample to a Teflon vessel with 6mls of Ultra High Purity 2:1 HF:HNO3 mixture which then goes into the microwave for 40 minutes at 180OC and 400 PSI. The sample is transferred to a 15ml savilex beaker and the Teflon vessel is rinsed out thoroughly. The savilex beaker is capped and placed on a hotplate for 24hours at 70OC, the acid is then evaporated off at 70OC. 2mls of HNO3 is added to the sample and capped and placed on the hotplate for 24hours. The acid is then dried down at 70OC and a further 2mls of HNO3 is added and allowed to evaporate off. The samples were then removed from the hotplate and 300µl HNO3 added, samples are stored in this state until ready to analyse. 
The open beaker/hotplate method also begins with 50mg sample which is placed directly into the 15ml savilex beaker with 3mls of Ultra High Purity 2:1 HF:HNO3 and placed on the hotplate at 70OC and allowed to evaporated off. Once dry 3mls of HF:HNO3 was added and capped and placed on the hotplate at 70O for 72hours. The sample is then dried down at 70OC and 3mls HNO3 added and evaporated off. A further 3mls HNO3 is added and the beaker capped and placed on the hotplate at 70OC for 24hours. The acid is the evaporated off and 3ml of HNO3 is added again and allowed to evaporate off, samples are stored in 300ul HNO3 until ready to analyse. 
The samples are diluted to 50mls (Dilution Factor 1:1000) with 5% HNO3 with 100ppb Re and Rh as well as 50ppb In and Bi, these elements are Internal Standards and are monitored throughout the analyses. Fluorides are minimised by allowing minimal contact between the sample and HF while still accomplishing total digestion. Samples are visually inspected for fluorides which occur as a precipitate once diluted. 
Calibration Standards are made at 5 different concentrations (10, 30, 50, 75 and 100ppb) with all the elements to be analysed present (40 elements). Certified Reference Materials are digested and analysed with all unknowns. CRM’s used here are BCR-1, BHVO-2 and BIR-1.
The Thermo Scientific iCAP RQ is optimised for maximum counts on In and oxide levels set to less than 2% as well as doubly charged ions set to less than 2%. All measurements are done in triplicate by the instrument and averaged, replicate deviation greater than 2% will be flagged. The CRM’s must return less than 10% deviation from known concentrations for all elements to pass the Quality Controls, they are usually within 5%. A Total Procedural Blank (TPB) is analysed with all unknowns, this entails a beaker with no sample but taken through the whole sample digestion procedure. This gives an indication of Blank levels and how clean the preparation lab is. All data is TPB subtracted.

