Appendix A
Whole-rock geochemistry 
Geochemical analyses of sample GSS-31 were performed at Activation Laboratories (Actlabs), Ontario, Canada. Weathered surfaces were removed, and fresh fragments were handpicked, crushed and pulverised in a steel mill (mild steel) to a fine powder of about 105 µm.  The sample was prepared and analysed in a batch system, where it was mixed with a flux of lithium metaborate and lithium tetraborate, and treated by fusion technique. The sample was run for major oxides on a combination simultaneous/sequential analysis by ICP-OES (Agilent 5900) and ICP-MS (Agilent 7900). The standards used were NIST-694, NCS DC71305 (GBW 07113), NIST-696, DNC-1a, BHVO-2, W-2b, and SY-5, as reported by the laboratory. Detection limit for major oxides is 0.01 wt.%, except for MnO and TiO2, which are 0.005 wt.% and 0.001 wt.%, respectively. Laboratory procedures are described at www.actlabs.com (Actlabs code 4 LithoResearch). 
Geochemical analyses of bulk rock composition of sample GSS-208 were performed at the Chemical Laboratory Unit of Sernageomin. Rock sample was grounded and pulverised below 60 μm. The pulverised sample was then mixed in a 1:3 ratio with a mixture of metaborate and lithium tetraborate, where the final ratio of sample:mixture was 1:10. A portion of the final mixture was prepared for major element analysis by X-ray Fluorescence (XRF), where it was fused into a glass bead. The concentration of major elements represented as percentage by weight of oxides was measured using a Panalytical AXIOS.
 
Mineral chemistry 
Initially, SEM-EDS analyses of samples GSS-31 and GSS-208 were performed at the Scanning Electronic Microscopy Laboratory of Sernageomin, with a Zeiss EVO MA-10 equipped with an OXFORD X-ACT Instruments EDS detector. Samples were prepared with a carbon coating of 80 nm thickness. The instrument was set to 15 keV and 1.7 nA. The size of the scanning frame was adjusted to the respective grain size, with an average of 2.7 µm. Results are available in Supplementary Table 1). 
Mineral chemical analyses of five selected samples (GSS-31, GSS-208, 3/276, 3/278, and 3/347) were obtained using an electron microprobe JEOL JXA-8530F of the Central Institution Electron Microscopy (ZELMI) at the Technische Universität Berlin. After an overview measurement by means of EDX analysis (energy-dispersive X-ray spectroscopy), the chemical composition of feldspar, garnet, biotite, sillimanite, amphibole, white mica (muscovite), chlorite, and opaque mineral was determined by wavelength-dispersive analysis (WDS). All elements were measured for 20 seconds (peak) and 10 seconds (background) at a current of 20 nA and an accelerating voltage of 15 kV. For all analyses, backscatter electron beams (BSE images) were created. The entire WDS results are provided in Supplementary Table 2). 

