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The 51" annual prize awarded by the French | sotope Society (SFIS) for the best article went to Eric Deville, a
lecturer-researcher at | FPEN.

On 14 November, the French I sotope Society’s 2019 prize for the best article written by a French-speaker
and published in 2018 was handed over to Eric Deville, alecturer-researcher at IFPEN and coordinator of the
paper entitled “ Reduced gas seepages in ophiolitic complexes: Evidences for multiple origins of the H,-CH 4-N,
gas mixtures’ [1, Published in the Geochimica et Cosmochimica Acta journal, the article was co-written by
researchers based at |FPEN, Sorbonne University and the National Institute of Geological Sciencesin the
Philippines.
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Ophiolitic complexes, reaction mechanisms and the for mation of
seepages at variouslocations around the world

Theresearch detailed in this publication isrelated to a compar ative study of reduced natural gas seepages
occurring in ultrabasic and basic outcropping rocks in ophiolitic complexesl, at various locations around
the world2. It is based on analyses of the gas chemical composition, rare gas contents and stable isotopes of
carbon, hydrogen and nitrogen in samples taken at these different sites.




Examples of gas seepages: (A) H2-rich gasin ultra-basic water (Oman) - (B) N2-H2-CH4 mixture
(New-Caledonia) - (C) N2-rich gas (Rustag, Oman) - (D) H2-CH4 mixture in combustion (Turkey)

These seepages ar e primarily made up of mixtures of three gasesin varying proportions: H,, CH, and N.,
Their relative concentrations reveal several types of gas mixturesreflecting different gas generation zones,
within or beneath ophiolitic complexes (some relatively superficial, others deeper).

The article presentsthe conditions|leading to the formation of the gases present in the mixturesand
explainsthe reaction mechanismsat play in the various scenarios.
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Synthetic conceptual cross-section of an ophiolitic system with different gas production zones and
different seepage types

In thisinterpretative diagram, hydrogen is generated in the ophiolite by the reduction of water, at various
depths. It then givesriseto varioustypes of seepages depending on the fluidsinteracting with it:



o When hydrogen is generated in a shallow aquifer, it migrates upwards and seeps out of the rock as an H,-
rich gas.

e Hydrogen generated at a greater depth interacts with deep fluids that may be:

o nitrogen-rich due to sediments and the mantle below, leading to a mixture with high concentrations
of N, and H, ;

o CO,-rich, enabling the production of CH, and the formation of a gas mixture that infiltrates through
to the surface in the form of seepages, H,-CH 4 gas mixtures.

» Nitrogen-rich seepages occur when the deep liquid containing N, does not interact strongly with H,-rich
fluids during migration.

1 Ophiolites are rocks belonging to a section of the Earth’s oceanic crust, obducted onto the continental margin
during the collision of tectonic plates.
2 Oman, Philippines, Turkey, New Caledonia.
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