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Helium is a critical yet scarce resource, essential to science and industry, but still poorly explored in France.
H-eXPLORE addresses this gap by developing innovative, interdisciplinary exploration strategies, including
research drilling, to tackle key scientific questions and inform the assessment of carbon-free N-He systems.

PROJECT OUTLINE FUNNEL-SHAPED EXPLORATION

He in France: Challenges and potential Screening at France scale

Supply and sovereignty FENE Define state of the art on He-N, systems
* Rising demand; added to EU critical raw materials list (2024) SRR A o Bottom-up (favorable geology — source
* Almost exclusively imported— national supply is a strategic issue memn) 21 L —» migration — storage)

» Current production is mainly a by-product of fossil energy — energy
transition calls for new exploitation pathways

Generation and geology

* Produced over geological time via radioactive decay in deep crust

* Migrates to surface with CO,, N, £ H,

* Chemically inert — no microbial or geochemical reactions

» Favorable French geology: CO,—He systems vs N,—He systems
Link with Hydrogen

« He & H, sometimes co-located

« Similarities in transport and accumulation — study migration & FaVQrabi"ty mapping at medium-scale (Focus area)

accu.mulatlo.n processes before H; f:omplexny _ Test the relevance of favorability mapping (data & expert driven) for
* Provides a first step toward robust, integrated exploration workflows He exploration for a Focus Area

Objectives driven by INTERDISCIPLINARITY Use results to guide targeted sampling on site.

Use new field data to assess predictive performance.
* Develop innovative workflows for subsurface gas exploration. P P
* Improve understanding of He—N, systems.
 Investigate underexplored regions.

 Assess If this He can be viewed as a decarbonized He resource with
potential for medium-term exploitation.

 Extrapolate to H, subsurface exploration.

o Top-down (surface measurements —
what lies beneath)

Compile existing data on a Large Area,

and provide new perspectives by

integrating acquired data on other topics

+ targeted sampling + latest insights

available in the literature.

- Choose a Focus area and a Drilling site

=

In depth exploration and drilling for the Project site

Proven and experimental geophysical methods:

* “big-picture” methods (passive seismic, magnetotellurics,
electromagnetism, gravimetry),

 site-scale methods (active seismic, resistivity),
* monitoring methods (passive seismic, time-lapse resistivity).

' WPO - MANAGEMENT ~ BRGM | WP4 - COMMUNICATION & DISSEMINATION ~ BRGM

s T Geochemical techniques: noble gas isotopes, in-situ analysis of
R ESTEI  o2 HELIUM, AND HYDROGEN He/CO, and He/N,, flux + soil gas monitoring, water + gas sampling &
- ne | - analyses.
Task 1 — Data gathering Task 1 — Integrated
multi disciplinary data Task 1 — Towards
&) Geology T e o the art cauisition/reatment et P and Conduct research drilling (100-200 m depth) :
e scak? Where? Rows arling verty, reenees Target the basement-cover transition.
- . calibrate, deepening Task 2 — Multi- . . . .
& Geophysics Task 3 - Regional insights iscplinary exploration Considered locations: Poitou, Morvan, western Massif Central.
avourapllity evaluation WOrKriows 1or Helium . L . . . . .
| e s enonmen i 3 W e e Acquisitions durlng drllllqg l(coreslcuttln-gs, groundvyater sampling,
é ?eOChe"l's”y datasets on promicing o, Kncleian, an exploration’ mud gas logging, monitoring of aquifer degassing) and after
ranspor | sites | scientific questions : _ 2 1
o e (geophysical parameters, long-term water/gas monitoring).
H-eXPLORE Multi-physics imaging and modeling

ILLUSTRATION OF SOME SCIENTIFIC QUESTIONS / CHALLENGES

Post-doc BRGM-Geolinks Post-doc ISTO - . Post-docISTerre — 45-3

Can dynamic gas flow be How can gas isotopes 5 ‘.....-.*— What can be expected from

inferred from geophysical characterization contribution ' s multi-physics imaging and 3D

signals (electrical resistivity, to understanding and = subsurface model to guide

passive/active seismic...)? exploration? o ; -~ understanding and exploration?
g o=t

Bibliography
* Risler J. Description et classification géologique des sources minérales et thermales du massif central. BRGM, Service des eaux minérales et thermales. 1971
« Dutoit H, Donzé FV, Cardoso C, Charroy J, Riba Pereyra C, Taillefer A, et al. 2024 Assessing the Helium Potential of Variscan Batholiths: Insight From Corsica Island..

Ce travail a bénéficié d'une aide de I'Etat géree par 'ANR au titre de France 2030 portant la réféerence ANR-22-EXSS-00

SO ST © T ———
@brgm kST( @erre @ Geolinks 45'8 // anr @ @brgm

Institut des Sciences de la Terre



mailto:a.loschetter@brgm.fr

	Diapositive numéro 1

