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o In many areas with high telluric hazard, our understanding of the seismogenic and mechanical processes is limited by
avenia the difficulty or impossibility to deploy arrays of high performance seismometers or of other geophysical sensors, due to

high cost (e.g. offshore) and/or hazard (e.g.,lightning, active volcano, high T in boreholes...) of the maintenance.

This led us to develop several optical instruments: the principle is to separate, by a long (plurikilometric) optical fiber, the
robust mechanical part of the sensor from the opto-electronic part. The latter interrogates the sensor through the long fiber
and measures its internal deformation with Fabry-Perot (FP) interferometry. First seismometer and tiltmeter prototypes
were gualifiied in 2012 (ANR LINEs, coord. J. Chery), and tiltmeters and pressiometers are further developed by GM and
ENS (F. Boudin). These instruments could also be of interest for geoindustries (geothermy, mining, storage...).

Below we present the most recent ESEO-IPGP optical instruments, and their successful installation in the field:
- one permanent seismometer at the top of La Soufriere volcano - 1.5 km long fiber - since 10/2019 (ANR

HIPERSIS )
. - ohe permanent ocean-bottom seismometer offshore Les Saintes, Guadeloupe, since 06/2021 (FIBROSAINTES,
Interreg Caraibe PREST) -5 km long fiber, buried by a plow from GEOAZUR

- one temporary prototype strainmeter on the Stromboli volcano (2.5 km cable from ANR MONIDAS)
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Les Saintes (1 year)
T IPGRLOVRG, 3017

Campagne FIBROSAINTES
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- ESEO-IPGP: extensomeétre

- ENS : inclinometre hydrostatigue fond de mer et de forage horizontal,

- pressiometre sous-marin (F. Boudin)

Sites d’installations prévues:

- Stromboli (col. Univ. Firenze): extensometre (2022)

- Mine active profonde, Suede (coll. INERIS) — projet FIMOPTIC : extensometres (2022)
- Les Saintes - projet PREST): inclinometre et pressiometre sous-marin (2022)

- Corinthe — projet ANR FIMOPTIC ; sismometre de forage, extensometres (2023)

- Mayotte — projet PIA3 MARMOR : sismometre fond de mer et pressiometre (2024)
Perspectives pour RESIF:

- GM : extensometre de forage (J. Chery)
En R&D:
- ESEO-IPGP: hydrophone, électrometre, sismometre de forage

- Soufriere de Guadeloupe: sismos, electrometre, extensometre,...
Bernard et al., 2019, Onland and Offshore Extrinsic Fabry-Perot Optical Seismometer

at the End of a Long Fiber, Seismol. Res.Lett, 90 (6): 2205-2216. - Les Saintes: hydrophone

Feron et al., 2020, First Optical Seismometer at the Top of La Soufriere Volcano, ..... et bien d’autres possibles... (aléa tellurique, géoindustries, géothermie, ...)
Guadeloupe, Seismological Research Letters (2020) 91 (5): 2448-2457. .- : , PP : i
Hello et al., 2021, Installation of an Innovative Passive Optical Fiber Seismological Toute proposition de nouveau site d’application est bienvenue !!!

Monitoring Network in Guadeloupe, AGU Fall Meeting, 2021



