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Introduction This supporting file provides supplemental informations on field data
acquired in Petite-Terre, Mayotte (photographs in Figure S1 and thickness measurements
in Table S1), on the IVESPA database used in this work (Figure S2), on the wind regimes
in Mayotte (Figure S3), the calculation details for the VHI of Mayotte, and the captions
for the movies S1, S2 and S3.
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Figure S1: Representative photographs of the different deposit facies observed in Petite-Terre, with a and
b Fa fallout deposits at the Badamiers beach (BAD2 and BAD4 in Table S1), and c medial section from La
Vigie sequence (ARP3 in Table S1). Scale bars are 10 cm, 30 cm or 1 m long. Boundaries between units
are marked by white dashed lines. Modified from Lacombe et al. (2024).
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Table S1: Details of the thickness measurements performed by Lacombe et al. (2024) on the five sampling
sites presented in Figure 4.

Site Section
UTM Coordinates

Unit Thickness (cm)
East X North Y

Vigie

ARP1 531565.431 8585028.858 Ballistic Frigo 20

ARP2 531102.961 8584905.518
Ballistic Frigo 30

Fallout 2 30

ARP3 531075.776 8584857.996
Ballistic Frigo 50

Fallout 2 30
Fallout 3 20

ARP7 530940.988 8584665.725 Ballistic Frigo 100

ARP8 531016.012 8584791.711
Ballistic Frigo 100

Fallout 2 40

Dziani

BAD4 531207.184 8589044.076
Fallout 4 10
Fallout 5 10

BAD2 530993.683 8589443.525

Fallout 1 6
Fallout 2 15
Fallout 3 40
Fallout 4 30
Fallout 5 30
Fallout 6 40
Fallout 7 30

Mirandola-Mirandolino

MIRA1 529116.065 8587253.172

Fallout 1 16
Fallout 2 10
Fallout 3 20
Fallout 4 30

MIRA2 529094.789 8587040.759

Fallout 1 4
Fallout 2 6
Fallout 3 4
Fallout 4 6

MIRO1 529256.22 8587389.047
Fallout 1 20
Fallout 2 15
Fallout 3 22

Sandravouangué SAND1 530247.642 8585203.929 Fallout 50

Totorossa
TOT1 529892.809 8587299.245

Fallout 1 50
Fallout 2 70

TOT2 529784.37 8586982.643
Fallout 1 30
Fallout 2 30
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Figure S2: Eruptive source parameters (ESPs) of the 37 phreatomagmatic and phreatic eruptions reported
in IVESPA database (Aubry et al., 2021), with a) their distribution in maximum column height, b) their
distribution in total erupted mass, and c) the reconstructed total grain-size distributions (TGSDs) used in
this study: a median TGSD calculated from the others (in purple), and two additional TGSDs from the
database (a coarse distribution in white from the June 17 phase of the Ruapehu 1996 eruption, and a fine
distribution in blue from the phase A1 of the El Chichon 1982 eruption).
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Figure S3: Compass roses representing the 43-year wind database from the European Centre for Medium-
Range Weather Forecasts ERA5 reanalysis (Hersbach et al., 2020) for a) and b) the wet season (Kashkasini),
c) and d) the Matulahi interseason, e) and f) the dry season (Kussini), g) and h) the M’gnombéni in-
terseason. Horizontal wind vectors (speed and azimuth) are reported at two intervals of height up to the
tropopause: 0 to 7 km (a), c), e), g)), and 7 to 17 km (b), d), f), h)). The wind speed is discretized
into several layers, from 0 m s−1 at the center of the rose to the maximum value of each dataset at the rose
boundary.

5



Calculation details for the Volcanic Hazard Index (VHI) of Mayotte

We calculated the VHI for Mayotte, as defined by Auker et al. (2015).
The different parameters used are the frequency status score (1: fully dormant; 1.5:

semi-dormant; 2: semi-active; >2: active), the modal VEI within the volcano’s counting
period, the pyroclastic flow (PF) score (4 if PF are a significant hazard, 0 otherwise), the
mudflow (MF) score (2 if MF are a significant hazard, 0 otherwise), the lava flow (LF) score
(0.1 if LF are a significant hazard, 0 otherwise), and the maximum recorded VEI.

To integrate the high uncertainty about the eruptive past history of Mayotte, and in a
context of very high exposure for the populations, we considered three hypotheses for the
calculation of the VHI.

(1) Based only on the eruptions that occurred inland in Mayotte, and considering an
age for the last inland eruption of 7.3 ky cal BP (Zinke et al. (2003)), we consider Mayotte
to be semi-active (i.e., Holocene eruptions and unrest since 1900CE), giving a frequency
status score of 2.

(2) Based only on the eruptions that occurred inland in Mayotte, and considering that
the Petite-Terre eruptions are >25 ky old (Lacombe et al. (2024)), we consider Mayotte to
be semi-dormant (i.e., no Holocene eruptions, but unrest since 1900CD), giving a frequency
status score of 1.5.

(3) We also consider a minimum scenario for which no Holocene eruptions occurred and
no unrest directly related to a potential reactivation of the inland volcanism was recorded.
In that case, Mayotte is fully dormant, giving a frequency status score of 1.

For the three hypotheses, the modal VEI is taken as 3, the PF score as 4, and both
the MF and LF scores are considered to be 0. The maximum recorded VEI is 4 (Lacombe
et al. (2024)).

Using the formula of Auker et al. (2015):

VHI = [frequency status score × (modal VEI + PF score + MF score + LF score)] +
maximum recorded VEI,

we calculated a VHI score of 18 for hypothesis 1, 14.5 for hypothesis 2, and 11 for
hypothesis 3. Mayotte has thus a hazard level II to III (Auker et al. (2015)). Given that we
also calculated a minimum Population Exposure Index (Brown et al. (2015)) of 6, Mayotte
is characterized by the maximum threat volcano level (red, level III), as demonstrated by
the volcano threat matrix in Auker et al. (2015) (their Figure 22.1).
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Captions of the Supplementary movies S1, S2, and S3

Movie S1: Single scenario simulations for the scenario 1, using the twelve monthly
wind profiles. Scenario 1 is characterized by a maximum column height of 6 km and a
total erupted mass of 1 × 109 kg. From this animation, we can see that the January and
November simulations respectively depict a minimum and a maximum impact scenario for
the population.

Movie S2: Single scenario simulations for the scenario 2, using the twelve monthly
wind profiles. Scenario 2 is characterized by a maximum column height of 11 km and
a total erupted mass of 1 × 1010 kg. From this animation, we can see that the March
simulation depict a maximum impact scenario for the population.

Movie S3: Single scenario simulations for the scenario 3, using the twelve monthly
wind profiles. Scenario 3 is characterized by a maximum column height of 17 km and a
total erupted mass of 6 × 1011 kg. From this animation, we can see that the December
simulation depict a maximum impact scenario for the population.

From these 36 single scenario simulations, we thus selected the four scenarios of increas-
ing impacts presented in Figure 3.
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