Analytical Methods
Sample preparation (eastern domain) Technical University of Berlin
In a first step, any weathering crust and other domains exhibiting signs of secondary alteration were removed from the hand specimen-sized rock samples by cutting with a diamond saw. Selected fresh basalt chips were further reduced to a grain size of less than a few millimeters using a hammer and steel plate on rock chips wrapped in a plastic bags in order to minimize contamination by the steel. Approximately 50 g of small rock fragments were milled in a swing mill with an agate grinding set for a duration of 10-15 minutes. Samples of the eastern-domain marked with a ’*’ in ESM 3 Table 2 were milled with a tungsten carbide grinding set for 5 minutes.
To assess weight loss on ignition, 2 grams of each powdered sample were heated in a ceramic crucible at 1000°C for three hours. The weight was determined before and after annealing, with results provided in the supplementary file (ESM 3 Table 2).
Production of fused glass beads for major and trace elemental analysis
For the fusion process, 0.5 grams of the sample were intimately mixed with 8.5 grams of a flux comprising 66% Li2B4O7 and 33% LiBO2. This mixture was then melted in Pt-crucibles at 1200°C, employing a Fluxana apparatus. As part of the quality control, a blank  and a glass bead of the powdered rock reference materials BE-N basalt and AC-E granite (provided by the International Working Group “Analytical Standards of Minerals, Ores and Rocks” (GIT-IWG) and one glass bead of diorite DR-N (provided by the Association Nationale de la Recherche Technique" (ANRT) were produced to inspect for any potential contamination during the preparation process. The resulting basalt glass beads exhibited a light green color and were devoid of inclusions.
After major element analysis by XRF using a Bruker Tiger S8 (results in ESM 3 Table 2 including secondary standards) the glass beads were crushed and ~0.5 x 0.5 mm sized pieces were embedded in 1-inch epoxy mounts (5-6 samples per mount) and polished using 3 µm diamond suspension during the last polishing step. These samples were used for trace element analyses by LA-ICP-MS (results in ESM 3 Table 2).
Trace element analyses by laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS)
Trace element analysis on fragmented fused glass beads is performed at the MAGMA Lab of the Technical University of Berlin using an Agilent 8900 ICP-MS/MS coupled to an Analyte Excite 193 nm excimer Laser (Teledyne Photon Machine). Helium is used as a carrier gas with a total flow rate of 0.8 l/min (0.5 l/min cell flow, 0.3 l/min cup flow). The Ar nebulizer gas and He carrier gas flows were tuned to achieve m/z = 248/232 ratios of < 0.20 % (ThO/Th) and m/z = 232/238 ratios of 100 ± 1 % (Th/U) while ablating NIST 610 in line scan mode. An automatic lens tune was performed on NIST 610 to maximize sensitivity in the mid-mass range.
The analyses were conducted in spot mode, involving ablation for 60 seconds with a fluence of 6 J/cm², a spot size of 85 µm, and a repetition rate of 10 Hz. Prior to each analysis, a 30-second gas blank was recorded, and a 60-second wash-out period followed each analysis. Each individual basalt glass bead underwent four replicate analyses. After every 16 analyses, a set of reference materials (RM) was examined. NIST610 and NIST612 (provided by NIST) served as primary calibration standards (multi-standard regression), while basalt BHVO-2G (provided by the United States Geological Survey USGS) and basalt BE-N were used as secondary standards, i.e., they were treated as unknowns. 
The following isotopes were used for quantification: 9Be, 31P, 43Ca, 45Sc, 51V, 52Cr, 55Mn, 59Co, 60Ni, 63Cu,66Zn, 75As, 85Rb, 88Sr, 89Y, 90Zr, 93Nb, 95Mo,121Sb, 137Ba, 139La, 140Ce, 141Pr, 146Nd, 147Sm, 153Eu, 157Gd, 159Tb, 163Dy, 165Ho, 166Er, 169Tm, 172Yb, 175Lu, 178Hf,181Ta, 182W, 208Pb, 232Th, 238U. Each mass channel is recorded at a dwell time of 10 ms, except 93Nb and 181Ta with 20 ms and 43Ca with 1 ms each. 

Data processing is performed using the HDIP software (Teledyne Photon Machines). Background correction is done by fitting cubic spline functions to each mass channel. Drift is corrected linearly using NIST610 as the drift monitor. The 43Ca mass channel served as the internal standard, applying the XRF-determined CaO concentrations obtained from the same set of glass beads. The reproducibility is estimated as the total combined uncertainty resulting from replicate analyses of the RM and is < 4 % (1SD) for 95% of the analyses. Accuracy is estimated as the percent deviation of the secondary standard concentrations from the GeoReM preferred values (Jochum et al. 2005) and is < 33 % for 95% of the analyses. Details on reproducibility, accuracy and detection limits are presented in the supplementary file (ESM 3 Table 2).

Powders of four samples (FÖ 92-1, FÖ 92-2, PG21, PG 30) were analysed commercially by Actlabs, Ontario, Canada by ICP-MS under their sample treatment code “4B2 Research” documented at:  https://actlabs.com/geochemistry/lithogeochemistry-and-whole-rock-analysis/lithogeochemistry/

For preparation and analytical methods of samples from the western domain (ESM 4 Table 3) see Höhn (2017).

Sr, Nd, Pb isotope analyses at University of Bremen


Whole rock powders from eastern- and western domain were digested at 140°C on a hotplate in savillexTM screw-top beakers using triple distilled HF and HNO3, evaporated to dryness, redissolved in conc. HNO3, evaporated and finally redissolved in 2 M HNO3 for element separation. The separation of Sr and Pb from the sample matrix was performed using 70 micro liter of Sr. spec™ resin (method modified from Deniel and Pin, 2001). 
The two step isolation of Nd from the sample matrix uses TRU. spec™ for separation of rare earth elements as a group and LN. spec™ for Nd separation from Sm (method adapted from Pin et al. 1994). Total procedural blanks for Sr, Nd and Pb are <140 pg, <90 pg and <60 pg, respectively.

Sr and Nd isotope ratios were analysed in the dynamic multicollection mode on a Thermo-Fisher Scientific TRITON Plus thermal ionization mass spectrometer (TIMS) at the Isotope Geochemistry Laboratory at MARUM, University of Bremen. Instrumental mass fractionation during Sr isotope analyses was corrected to 86Sr/88 Sr of 0.1194. The long-term reproducibility (December 2011 to January 2020 of NIST SRM 987 reference material run on our TIMS is 87Sr/86Sr 0.710249 ± 0.000022 (2SD; n=339) in accordance with published 87Sr/86Sr ratio of NIST SRM 987 analysed by TIMS of 0.710249 ± 0.000034 (2SD: n = 1463, data <0.7102 and > 0.7103 are discarded; GeoRem database; query July 2018; http://georem.mpch-mainz.gwdg.de; Jochum et al. 2005). Instrumental mass fractionation during Nd analyses was corrected to 146Nd/144Nd of 0.7219. 
Long-term reproducibility (August 2018 to February 2020) of the reference material JNdi-1 is 143Nd/144 Nd 0.512120 ± 0.000026 (2SD; n=44). The average 143Nd/144 Nd ratio from published values is 0.512107 ± 0.000026 (2 SD, n=300, data
<0.51204 and > 0.51217 are discarded; analyzed by TIMS, GeoRem data base; query July 2018; http://georem.mpch-mainz.gwdg.de). The εNd notation is reported relative to the Chondritic Uniform Reservoir (CHUR) with the value 143Nd/144Nd 0.512638 (Wasserburg and DePaolo, 1979).
Pb isotope ratios were analysed in the static mode. Instrumental mass fractionation of Pb isotope ratios were corrected using a factor of 1.001 (0.1%) per atomic mass unit based on the repeated analyses of NIST SRM 981. The reproducibility of the Pb isotope ratios including the correction for instrumental mass fractionation is better than 0.1% of the respective ratio.

Results are in ESM 3 Table 2 (eastern domain) and ESM 4 Table 3 (western domain). The errors reported on the average isotope ratios are 2 se (standard errors) omitting rarely occurring analyses with large outliers in the sd (standard deviation) of the 100 (or more) analysed ratios per samples. 

The reference materials in ESM 3 Table 2 were analysed together with the samples; basalt BHVO-2g (trace elements), basalt BE-N (major and trace elements), granite AC-E, and diorite DR-N (both for major elements).
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