CO2 EVOLUTION IN CAVE ATMOSPHERES: NEW INSIGHTS,
CONCERNS AND MITIGATION STRATEGIES.

F. Bourges,, F. Perrierzl B. Lartiges,, D.Genty,, , F. Girault,, R. Losno,, A. Frangois., J. Leplat., S. Touron,, F. Bousta., S. Tocino,.

1) Géologie Environnement Conseil, 30 rue de la République, F-09200 Saint-Girons, France
2) Institut de Physique du Globe de Paris, Université de Paris, 1 rue Jussieu, F-75005 Paris, France
3) Université de Toulouse Ill Paul Sabatier, Géosciences Environnement-Toulouse, 14 av. Edouard Belin, F-31400 Toulouse, France
4) Environnements et Paléoenvironnements Océaniques et Continentaux (EPOC), UMR 5805, Université de Bordeaux, Allée Geoffroy Saint-Hilaire, F-33615 Pessac, France
5) Laboratoire de Recherches des Monuments Historiques (CRC, USR3224), 29 rue de Paris, F-77420 Champs-sur-Marne
6) Site de I'Aven d’Orgnac, F-07150 Vallon-Pont d’Arc, France
This work is carried out by a research group : GIS-GEMS “Groupe d’Etude du Milieu Souterrain”

Motivation CO2 concentration upward drifts in cave atmospheres induce

* worrying levels of CO2 concentration for human safety
 underground patrimony preservation

Study Sites

The Chauvet Cave has preserved a 360 centuries old rock art karstic massif of the French Massif central. The
cave atmosphere is divided in two compartment with contrasted compositions on average (2.2% % CO2 Vol.
in the main volume (C1) and 3.4% in the rear room) C2) all are subject to smooth, 1.6 to 2% in amplitude,
annual sinusoidal variations.

The Aven d’Orgnac located at 7 km is a tourist-cave CO2% with outstanding underground landscape and
speleothems. Atmosphere composition variations are controlled by ventilation regimes. During the hot
season, air is drained from the karst porosity (2.5 to 3 %Vol. CO:z in the visited rooms, and 3 to 5% in remote
networks). During the cold season, ventilation switches to a density driven regime: mixing with outside air
falling from the upper entrance and dilutes the CO2 concentration (<0.5%).

Methods

Long term multiparameter monitoring (since 1997) with continuous measurements and synchronized
acquisition (15 mn time lag) were installed in the two caves and outside.
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* Long term drifts of CO, in cave atmospheres can be attributed to a source effect : increase of vegetation density
identified in most french karsts since 50 years.
» Seasonnal and pluriannual variations are a transfert effect mostly influenced by rainfall and subsequent infiltration in
confined caves (Chauvet) and aerodynamic effect in open caves due to thermal effects (Orgnac).
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