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This supporting information provides 1/ the methods used for radiometric dating; 2/ the detailed filtering procedures and cross-comparison of radiometric age data from Mayotte Island; 3/ thin section pictures (Figure S1), and 4/ Tables about the samples and the published radiometric ages. Table S1 contains the location of samples used for radiometric dating and geochemical analyses. Table S2 contains the major and trace element analyses of samples and geostandards. Table S2 S3 presents the detailed 40Ar/39Ar dating results. Table S3 S4 provides the dataset of published radiometric ages of the Comoros archipelago Archipelago and the Cenozoic volcanism of northern Madagascar volcanisms.

1. Radiometric dating methods
1.1. 40Ar/39Ar dating
Among PAMELA-MOZ01 dredges, ten samples were deemed suitable for the 40Ar/39Ar method based on the absence of secondary mineralization phases (see thin sections in Figure S1). Millimeter-sized whole rock single grains were analyzed by step-heating using a CO2 laser probe coupled with a MAP 215 mass spectrometer following the procedures of Ruffet et al. (1991, 1995, 1997). Samples were irradiated in two batches, IR32 and IR34, in the 8C facility of the McMaster Nuclear Reactor (Hamilton, Ontario, Canada). IR32 (whole rock grains MOZ01-DR06-01, DR07-11, DR08-04, DR08-09, and DR09-02) lasted 49.58 h with a global efficiency (J/h) of 8.201 ✕10-5 h-1 when IR34 (whole rock grains MOZ01-DR06, DR06-03, DR07-03, DR08-03, and DR09-06) lasted 50 h with a global efficiency (J/h) of 8.618 ✕ 10-5 h-1. Sanidine TCRs (28.608 ± 0.033 Ma) was used as the irradiation standard (Renne et al. 2010, 2011). Blanks were analyzed each first or third/fourth run and were subtracted from the analyses of sample gas fractions. Apparent age errors, reported at the 1σ level, do not include the errors on the 40Ar*/39ArK ratio and age of the monitor, and the decay constant. Plateau ages are calculated if 70% or more of the 39ArK was released in at least three or more contiguous steps whose apparent ages agreed, within 2σ, with the integrated age of the plateau segment. A pseudo-plateau age is defined with the same criteria whenever a plateau-segment contains less than 70% of the 39ArK released (Cheilletz et al., 1999). The errors on the 40Ar*/39ArK ratio and age of the monitor and the decay constant are included in the final calculation of the error margins on the plateau ages. Uncertainties on 40Ar/39Ar ages are provided at the1σ level. Data, parameters (isotopic ratios measured on pure K and Cl salts; mass discrimination; atmospheric argon ratios; J parameter; decay constants), and references used for calculations are available in Table S2 S3 of the Supporting Information.
1.2. K-Ar dating
The main advantage of the K-Ar technique applied to groundmass is to avoid sample irradiation and its recoil effect and interfering production of 36Ar, which limits the precision of dating on young (<1 Ma) basalts (K-poor and Ca-rich rocks). The drawback of this method is that it is the most sensitive to alteration among the three applied techniques. In consequence, we have used this technique to the groundmass carefully separated from the fresh inner parts of samples, to avoid contamination by atmospheric argon, K incorporation from seawater, or excess radiogenic 40Ar from the outermost few cm of rapidly cooled rocks (Cassignol and Gillot, 1982; Duncan and Hogan, 1994; Gillot et al., 2006). Ten samples were chosen for K-Ar dating based on visual inspection and thin section examination: 18MA30, 19MA05, 19MA07, and 19MA08 from Mayotte, SMR2, and SMR5 from the SISMAORE cruise, and SCR-DR04, SCR-DR07, SCR-DR11, and SCR-DR12 from the SCRATCH cruise. At the GEOPS laboratory (Université Paris-Saclay, France), thin sections were further examined to choose the most suitable fraction size for K-Ar dating based on the size and abundance of phenocrysts (Figure S1).
Samples were crushed, sieved, and cleaned in an ultrasonic bath with a 10% HNO3 solution. Selected fractions were separated using heavy liquids by adjusting the density of diiodomethane with acetone. Potassium and argon data were obtained based on the unspiked Cassignol-Gillot method (Cassignol and Gillot, 1982; Gillot et al., 2006). Each K and Ar measurement was duplicated. Flame-absorption spectrometry, calibrated with the reference standards BCR-2 (Raczek et al., 2001; K = 1.481 %) and MDO-G (Gillot et al., 1992; K = 3.51 %) was used to determine the K content of each sample. A 180° sector multi-collector mass spectrometer was used for argon isotopic measurements by comparing the amount of 36Ar and 40Ar isotopes from the samples and atmospheric aliquots, as detailed in Germa et al. (2010). The 40Ar mass spectrometer signal was calibrated using the biotite standard HD-B1 (Fuhrmann et al., 1987; Hess and Lippolt, 1994), considering an age of 24.18 Ma (Schwarz and Trieloff, 2007). Calculations were made using the 40K decay constants and K isotopic ratio of Steiger and Jäger (1977).
For five submarine samples (SMR2C, SMR5B, SCR-DR07-2, SCR-DR04-1A, and SCR-DR12), we tested the methodological development of Henri et al. (2022) to get rid of possible Ar contamination by seawater gas and compared it to the regular K-Ar dating procedure. Prior to Ar measurements, submarine samples were thus pre-degassed for 15-30 min at low temperature (<200°C) to remove any possible superficial contamination. This protocol was set after multiple trials to prevent radiogenic 40Ar loss in the process (Henri et al., 2022). Following this initial protocol and after complete melting of the sample, a three-step procedure was applied to remove all gasses released from the sample that may alter the mass-spectrometer measurement. Gas clean-up was first performed with about 15 g of Ti foam heated at high temperature (800°C) for one hour, then cooled to 20°C during 20 min. Each batch of Ti foam is replaced after 10 uses maximum. Then, using Al-Zr AP10GP SAES getters heated at 350°C, two successive clean-up steps, 2 min each, were performed to further purify gasses prior to analysis. Four submarine samples (SMR5B, SCR-DR07-2, SCR-DR04-1A, and SCR-DR12) were also analyzed for Ar without pre-degassing to determine the effect of this procedure on dating.
1.3. (U-Th)/He dating
Three samples (SCR-DR09, SCR-DR10, and SCR-DR01-1A) were selected for zircon or apatite (U-Th)/He dating based on their elevated alteration precluding the use of the 40Ar/39Ar or K-Ar techniques, and their enrichment in Zr and/or P. Zircon and apatite crystals were separated from crushed samples using standard magnetic and heavy liquids separation procedures. (U-Th)/He dating of zircon and apatite (ZHe and AHe, respectively) was carried out at the WATCH Facility (JdLC, Curtin University, Australia) following the single grain dating protocols of Danišík et al., 2012a, 2012b). In brief, single crystals > 50 μm in both length and width were photographed and measured for physical dimensions, packed into Nb (zircon) or Pt (apatite) microtubes, and then loaded into an Alphachron II instrument for He extraction. 4He and other gasses were extracted at ~1250°C (zircon) or ~960°C (apatite) under ultra-high vacuum with a diode laser, cleaned on Ti-Zr getters, and spiked with 99.9% pure 3He gas. The volume of extracted 4He was measured by isotope dilution with a QMG 220 M1 Pfeiffer Prisma Plus mass-spectrometer. Each analysis was followed by a "re-extract" to verify complete crystal outgassing. Helium gas signals were corrected for blank, determined by applying the same analytical procedure on empty Nb or Pt microtubes interspersed between the unknowns. After He analysis, crystal-filled Nd or Pt microtubes were spiked with 235U and 230Th, and dissolved with HF + HNO3 + HCl acids in Parr digestion vessels (zircon) or in HNO3 (apatite) following the protocols of Evans et al. (2005). Sample, blank, and spiked standard solutions were then diluted by Milli-Q water and analyzed by isotope dilution for 238U and 232Th, and by external calibration for 147Sm with an Agilent 7700 ICP-MS. The total analytical uncertainty (TAU) was calculated as a square root of the sum of squared uncertainty on He and weighted squared uncertainties on U, Th, and Sm measurements. ZHe and AHe ages were corrected for alpha ejection (Farley et al., 1996). The accuracy of the zircon and apatite (U-Th)/He dating procedures was monitored by replicate analyses of zircon (Fish Canyon Tuff) and apatite (Durango) internal standards, which over the course of this study yielded mean (U-Th)/He ages of 29.1 ± 1.5 Ma (1σ; MSWD = 0.39; n = 5) and 31.7 ± 1.3 Ma (1σ; MSWD = 0.34; n = 10) to 30.8 ± 2.3 Ma (1σ; MSWD = 0.37; n = 3), respectively. These are in excellent agreement with the reference (U-Th)/He ages of 28.3 ± 1.8 Ma (Reiners, 2005) and 31.8 ± 1.8 Ma (McDowell et al., 2005).
2. Filtering and cross-comparison of radiometric data from Mayotte Island
As a general observation, only three data from Pelleter et al. (2014) fulfill the quality criterion inherent in the 40Ar/39Ar technique, which is to obtain plateaus over at least 50% of the total 39Ar released, including at least three steps, and plateau and isochron ages consistent with each other (e.g. Schaen et al., 2020). Following Michon et al. (2022), we chose to discard the 40Ar/39Ar ages that do not meet this quality criterion for interpretation purposes. We also adopted the procedure of Michon et al. (2022) to (1) recalculate the ages of Hajash and Armstrong (1972) with the decay constants of Steiger and Jäger (1977), and (2) to reject data presenting high uncertainties with respect to their age with the following relative 1σ uncertainty cut-offs : >7.5%, >10%, >15%, >25%, and >50% for ages >5 Ma, between >2.5-5 Ma, between >1-2.5 Ma, between >0.25-1 Ma and <0.25 Ma, respectively. This quality filtering excludes 30 of the 58 published data.
Published and new ages for Mayotte (displayed in Figure 7b) are here compared to check their consistency. For the Mayotte south edifice, our age for the Mount Choungi at 3.466 ± 0.050 Ma (19MA07) is consistent with K-Ar whole-rock ages available in a ~2 km radius (MA-82 at 3.41 ± 0.32 Ma and MA-81 at 3.75 ± 0.12 Ma in Emerick and Duncan, 1982, 1983). Our age for the Mount Choungi is also consistent with the K-Ar age of the Boueni Peninsula further northwest on the same ridge at 3.3 ± 0.1 Ma (sample 112 in Nougier et al., 1986), and with the reliable 40Ar/39Ar age of the Chirongui area at 3.9 ± 0.4 Ma (M39a in Pelleter et al., 2014). Another reliable 40Ar/39Ar age is available on the southern massif at 5.9 ± 0.1 Ma (M140). On the other hand, published K-Ar ages in the Chirongui–M’tsamoudou area display a large dispersion, have large uncertainties (7.7 ± 1 Ma, 4.9 ± 0.5, and 2.7 ± 0.1 Ma, samples 92, 116, and 126, respectively, Nougier et al., 1986), and none is consistent with the reliable 40Ar/39Ar age of 3.9 ± 0.4 Ma (Pelleter et al., 2014).
In the Sada area and on the Bénara ridge (Mayotte south), our age at 3.513 ± 0.050 Ma (18MA30) is consistent with all the K-Ar whole-rock ages previously published on the same ridge (3.65 ± 0.1 Ma, 3.23 ± 0.09 Ma, and 3.3 ± 0.1 Ma, samples MY13-1, 03, 147, and 149, respectively; Hajash & Armstrong, 1972; Nougier et al., 1986). The age of MY13-1 from Hajash and Armstrong (1972) in this area is further corroborated by a reverse paleomagnetic polarity.
On the Mayotte north-west edifice, the three published K-Ar ages of the M’Tsangamouji area (7.7 ± 1 Ma, 2.5 ± 0.09 Ma, and 1.49 ± 0.1 Ma, samples 92, 93, and MA-38, respectively, Nougier et al., 1986; Emerick and Duncan, 1982, 1983), are dispersed and all in disagreement with the reliable 40Ar/39Ar age of 0.8 ± 0.2 Ma (M59 in Pelleter et al., 2014). Finally, on the Mayotte north-east edifice, one age of Hajash and Armstrong (1972) at 1.42 ± 0.15 Ma (sample MY3-1) is corroborated by a reverse paleomagnetic polarity.
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Figure S1. Optical microphotographs of submarine and subaerial samples used for radiometric dating and major-trace element chemistry. Upper picture: plane-polarized light; lower picture: cross-polarized light.

Table S1. Location of dredges and subaerial samples used for major-trace element analyses and radiometric dating.
Table S2. Major and trace element analyses of volcanic samples from the northern Mozambique Channel and geostandards.

Table S2S3. Parameters and details of 40Ar/39Ar dating results.
Table S3S4. Complete dataset of published and filtered radiometric ages of the Comoros archipelagoArchipelago and the , Cenozoic volcanism of northern Madagascar and Rungwe province volcanisms.
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