12°

12°

12°

12°

12°

12°

12°

12°

12°

12°

12°

12°

SHOM 2014

52'S

54'S

56'S

58'S

45° 40'E 45°42'E 45° 44'E 45° 46'E
MAYOBS1 2019
52'S
54'S
DRO1
o
56'S
58'S
45° 40'E 45° 42'E 45° 44'E 45° 46'E
Depth (m)

T T T T 1
3,500 3,250 3,000 2,750 2,500

km
0 1 2 4 6 8

Difference 2014-2019

52'S

54'S

56'S

58'S
45° 40'E 45° 42'E 45° 44'E 45° 46'E
Depth change (m)

—
S OSSO S P
MR AT TS AT

[
'
QS
N

The NVE has grown on the lower insular slope of Mayotte, at the
eastern tip of a west-northwest—east-southeast-trending volcanic
ridge (Mayotte ridge) on the submarine flank of Mayotte (Ejg.

The NVE and many other volcanic features along the ridge have
high acoustic reflectivity compared with the surrounding sedi
ments, indicating recent volcanic activity all along the ridge (right
inset of Figlb and Extended Data Figs. 1, 2, and 3). The ridge is
50km long, extending from the most recent subaerial cones and
maar craters on Grande-Terre and Petite-Terre Islands (MRT vol
canic zone) to the NVE (Figb). It is divided into two main seg
ments, one on the upper slope (western) and one on the mid- to
lower slope (eastern). The eastern segment treridB)E and is
made of many constructional features similar to mafic submarine
eruption features observed elsewt&ré.cones up to Bm wide

and 500n high, probably monogenetic, and lava flows with smooth
bathymetry, elongated ridges with steep slopes and varying orien
tations, which could result from dykes in more sedimented areas
(Fig. 1 and Extended Data Fig. 2d,e).

The western segment is made of volcanic features having
more-complex morphologies and emplaced along different direc
tions (Fig.1lb and Extended Data Fig. 2b,c). The main features are
(1) two N40°E- and NL20E-trending sets of high-backscatter
cones and lava flows, northeast and southeast of Petite-Terre,
respectively. These sets converge towards the onshore maar craters
of Petite-Terre and may have been emplaced along pre-existing frac
tures or faults; (2) a horseshoe-shaped edifice (the Horseshoe) with
a 3.5-km-wide cone, steep slopes and a large collapse-induced scar
(east of the Horseshoe, several smaller cones and volcanic features
are aligned east-west, suggesting eruptive fissures; large lava flows
originate from this fissure system); (3) a 4-km-wide circular struc
ture (the Crown), whose rim is crowned by seven 1-km-wide, 100-
to 150-m-high volcanic cones. Their arrangement suggests typical
post-caldera domés West of the Crown, submarine canyons and
slope failure scars terminate at a north—south-trending slope break
that may be controlled by faulting. The Crown appears to sit inside
a larger 10-km-wide flat depression, bounded by faults and fissures,
which could be the remnant of an ancient caldera collapse.

The NVE is located at the eastern tip of the eastern segment
of the Mayotte ridge (Fidlb). In May 2019, its summit rose to
2,580m below sea level. Its central peak resembles a pyramid with
steep and smooth slopes (Flg.and Extended Data Fig. 3). Radial
ridges, up to 30 thick and extending up toksn from the central
pyramid, display hummocky morphology similar to that observed
along mid-ocean volcanic ridgéand active seamouftsind prob
ably correspond to coalesced pillow-lava moéhd3eyond and
between the hummocky ridges, flat areas up tari@ick, with
high backscatter, could indicate channelized lava flows or sheet
flows emplaced at high effusion réte¥Ve calculate the volume of
material corresponding to the 2014-2019 seafloor depth difference
to be at least 5.0.3 km? (Fig.2b). Popping fragments of very fresh
basanitic pillow lavas (Sj047wt%; Ng0 K ,0, 7.1wt%; MgO,
5.7wt%" were dredged on the northeastern flank of the NVE,
near its summit (see Figa for sample location and Supplementary
Section 1). The lavas, similar to other basanites sampled in northern
Mayotte, are aphyric with rare microphenocrysts of olivine (Fo70)
and Ti-magnetite.

An ~1,900-m-high vertical acoustic plume, rising through the
water column from the NVE summit to ~880below the sea sur
face, was imaged several times during the cruise using the ship-borne
multibeam echosounder (Figand Supplementary Movie 1). A ver

Fig. 2 | The NVE offshore Mayotte. a, Thirty-metre-resolution bathymetric tical CTD rosette cast to 3,187depth above the northern flank of
maps from shipboard EM122 multibeam, illuminated from N 290° E. Uppetthe NVE, 1,00t offset from the summit, showed strong geochemi

panel: SHOM bathymetry collected in 20%4lower panel: MAYOBS1 cal signatures. Elevated concentrations of volatilgs §30 nM,
bathymetry collected in May 2019 The black circle is the position of CH, 831nM,CQ 34 M), high turbidity and high total alkalinity
dredge DROL1. b, Depth changes between 2014 and 2019. The change in values were associated with temperature and pH anomalies {respec
topography is estimated to be significant when larger than 10 m. tively, 0.2C and PpH unit?’; Extended Data Fig. 4). Such chemical
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Extended Data Fig. 6 | Seismicity. Top: map views, bottom: cross-sections (A-A") projection along azimuth N115°E; (B-B') along azimuth N45°E. a)

Earthquakes recorded by onshore seismological stations before the deployment of the Ocean bottom seismometers (OBS). Colored circles are events

occuring in the first six weeks of the crisis, white circles are earthquakes in the intervening 8 months. b) Earthquakes recorded by the OBS+land stations
between February 25 and May 6 2019 (pink dots). Yellow diamonds: location of the Very Low Frequency (VLF) events located in this study
(see supplementary 2.3). €) Focal mechanisms of the largest earthquakes from the Harvard CMT catalog®® with color scale as in a).
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Extended Data Fig. 7 | See next page for caption.
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