R003-P07
RZXZ2—3:11/26 PM2/PM3 (14:50-18:25)

DEEPMAYMT : ¥ 3 v MHBENLRDEE EEEE'—:LHE

#INE P15 DB fF0 %), Wawrzyniak Pierre®), D’Eu Jean-Francois®), #2 i #8F 1), Tarits Pascal*®), -} W& & U, {£5F
Sl

O MERY WrEEFEEL2—, @ ME R HYIHKEYR, CBRGM, Bureau des Recherches Géologiques et
Minieres, “MAPPEM Geophysics SAS, (5IUEM, Institut Universitaire Européen de la Mer

DEEPMAYMT: Marine magnetotelluric investigation for a submarine volcanic
system offshore Mayotte

#Tetsuo Matsuno®), Nobukazu Seama®»?), Pierre Wawrzyniak?’) , Jean-Francois D’Eu?), Hiroko Sugioka1>2), Pascal Tarits®?),
Haruki Doi'), Mamoru Sano?)

(1Kobe Ocean-Bottom Exploration Center, Kobe University, (?Department of Planetology, Kobe University, ®BRGM, Bu-
reau des Recherches Géologiques et Minieres, “MAPPEM Geophysics SAS, (*TUEM, Institut Universitaire Européen de la
Mer

Mayotte, located in the Comoros Archipelago within the Mozambique Channel, has experienced significant seismic activ-
ity that began abruptly in May 2018. Subsequent investigations identified the formation of a new large submarine volcanic
edifice, Fani Maoré, approximately 50 km east of Mayotte, and revealed associated seismic activity, crustal deformation,
and petrological and geochemical signals linked to this volcanic event (e.g., Feuillet et al., 2021). Two seismically active
zones have been identified offshore Mayotte: one located approximately 10-20 km east of the island, and the other situated
between this first zone and Fani Maoré. The former zone exhibits a seismic swarm at depths of "20-45 km, overlain by very
low-frequency events, and is associated with volcanic processes such as fault movements and gas emissions driven by two
magma reservoirs. The latter zone includes another seismic swarm at depths of “30-45 km and shallower earthquakes trending
toward Fani Maoré, which are interpreted as reflecting a magma supply pathway to the edifice.

The French Geological Survey (BRGM) has initiated electromagnetic surveys to investigate this volcanic system and mon-
itor its activity. Results from land-based and shallow-marine electromagnetic data have revealed a conductive layer below “15
km depth beneath Petite Terre of Mayotte, as well as a conductor at 5-13 km depth offshore to the east of Petite Terre (Darnet et
al., 2020). To further characterize the electrical resistivity structure of the volcanic system in deeper offshore regions, BRGM
and Kobe University launched a deep marine magnetotelluric experiment near Mayotte. In October 2024, we deployed seven
Ocean-Bottom Electro-Magnetometers (OBEMs) from Kobe University and successfully recovered all instruments in March
2025. The OBEMs were installed at depths of 740-1870 m to widely cover the primary seismic zone, while avoiding rough
bathymetric areas caused by slopes and volcanic topography, based on detailed bathymetric data reviewed in advance. The
instruments recorded time variations of the electromagnetic field, as well as tilt and temperature at the seafloor, at sampling
rates of 8 Hz for approximately two to four weeks, followed by 60 s intervals until the end of the measurement. We are
currently processing the time-series data and estimating magnetotelluric response functions for subsequent 3-D inversion of
the electrical resistivity structure. In December 2024, Cyclone ”Chido”, which is the most powerful storm to strike Mayotte
on record, impacted the region. The OBEM data may therefore contain electromagnetic signals generated by the cyclone.

EF - ZHEBRICNET S aEREEO~ I v b T, 2018 F 5 HIZUIBHLE U 725835 72 i E IS B2 Bl X iz,
ZOHBOFEICE D, v 3 v +OHA 50 km 1ZHi 72 72 KBIBLEE X LK T7 7 =+ <4 L (Fani Maoré) ) D& 7z
Z DRI . ZOKILTEENCEEE S 2 METEE). HRAB. SaEH - HIEKEENR S IR IR o TV S
(Feuillet et al., 2021 72 &), ~ 3 v MWTIE, 2 DOMEFIIREI N TWVWS, 1 D2IEEDHEA 10-20 km 1IZf7E L.
$H9 121 @E‘?ﬂo)wﬁﬁit Tr7 = ALDOBICH B, BIEIFIEZH20-45km IR SN MEBERERY., 20 LD
EEFEEMERTH D, Zhdld, 22007 vilE DIGERT 2 MEEBPH AMHAE DKL T et A e BHEL TWY
22EZLNTVS, BEIXIFEXH 30-45 km ORIOHBERAERE, 2007 7=« <A LKA IR TRET 27
HHETH D, Zhold, KLUEAD~ 7~ {IGREE K3 2 L fRIRXhTn 3

75 Y AMERAEF (BRGM) X, ZOXKILREREL., ZOEHEERT 22D ICERKEEERHG L2, BELEE
FORBROBHMK T — 225, 3y bOTF - T— IV ROEXH 15 km LUEICEKLIEPERREET 2 22, X561
TF - TIVHAHDEE 5-13 km IZEHIETUEANFEET 2 Z 2 BHLICR > TWS (Darnet et al., 2020), Z DXL
ROTEEMBEIC B 2 LIRS Z X & ICFHICIER T 2 729, BRGM PRI~y MR TTHEBEERSEE Y
1Tolze 2024 4 10 HICHP REDMBEEMEZR 15T (OBEM) 7 E8%FE L. 2025 F 3 HIT2ToMEZ I L 7=,
OBEM . /K% 740-1870 m @ L3045 1 BRSNS %2 5 < 7]/\-—?'5?. TRRIE L7z, BHA KL IC & 2 EHE
MM 28 2 720, HENGEHRBEE 7 — 2 28 L2 L TRE Z1T > 72 OBEM 3IBE T O ERKSE DR HZE
LNz, HEeMER L IRE IR L. B0 2-4 HEZ 8 Hz T, D113 60 IR THIEZIT - 7=, FTE. FRAIF—
RENIE L, 3 ROTHIEPRGEHEE 4 >N =2 a VA TERCEEEEHEE L TWwa, 2B, 2024 F 12 Aicid, #
Btk ROV 4 7y [F K] vy MHBBUCER L7z, 20729, OBEM 7 — X I3V 4 71 2 & 3 B
STFAREENTWBEEEMNEDR D 5,



