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GHGT-16: « CO2 natural releases » Field trip on 28 October 2022 

A visit in Limagne d'Allier basin: mineral spring, geyser and mofette at the 

Sainte Marguerite water bottling plant (Puy-de-Dôme district) 

 

CO2 natural occurrences are common in the Southeast of France, the so-called French carbogaseous 

province. Examples include the well-known Perrier, Badoit and Vichy carbogaseous mineral waters, 

the Montmiral CO2 field, which was exploited during 20 years to provide CO2 for various uses, 

numerous CO2-rich springs and some mofettes. They have been the subject of a great deal of research 

activity to understand how natural CO2 reservoir behave, how geological formations can efficiently 

trap large quantities of CO2, how CO2 geological storage sites could leak, what would be the impacts 

on the local environment, how to detect and quantify possible CO2 leakages, and how to prevent and 

control leakage risks (e.g. Czernichowski-Lauriol et al., 2002, GHGT-6).  

This field trip, proposed by BRGM – the French Geological Survey, will take you to one of these sites 

(Sainte Marguerite site, see map below) where you will be able to observe natural CO2 migration 

through faults up to the ground surface and into rivers and groundwaters, impacts on the local 

environment and a bottling plant for carbonated water. You will also be able to measure some natural 

CO2 releases and learn how to monitor geological CO2 storage sites in order to give early warning 

should a leakage occur.   

 

 

Natural CO2 fields (large white stars), and exploited carbonated waters (red dots) for beverages and 

thermalism, in the French carbogaseous province (© BRGM). 
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1. Logistics 
 

1.1 Route 
The trip includes a travel phase from Lyon to the surroundings of Clermont-Ferrand (approx. 180 km), 

as detailed in the table below (expected duration by bus: 2.5 hours).  

The departure will be from the conference venue (Lyon convention centre) at 7:30 AM (the bus will be 

there from 7:00 AM). 

The return trip will be to the same place (Lyon convention centre), scheduled at 5:30 PM at the latest. 

There is no drop-off option at Saint Exupery airport. 

More information is given in the table below. 

 

 Start Stop Km Time Duration 

Travel 50 Quai Charles 
de Gaulle, 69006 
Lyon 

45.670091°N 
3.216238°E 
(Saladis spring) 

A89 
highway: 
180 km 

7:30 -> 9:30 (by car) 
7:30 -> 10:00 (by bus) 

2h00 (by car) 
2h30 (by bus) 

On-site Saladis spring Springs, travertine deposits + 
overview of the Ste Marguerite 
site 

10:00 -> 11:00 1h00 max. 

Travel Saladis spring 45.666142°N 
3.223613°E 
(Ste Marguerite site) 

4 km or 8 
km 

11:00 -> 11:15 15 min 

On-site Ste Marguerite 
site 

Meeting at the bottling facility + 
visit of the facility 

11:15 -> 12:15 
 

1h00 max. 

On-site Ste Marguerite 
site 

A tour in the thermal park (springs, 
geyser, CO2 emissions in river bed, 
diffuse CO2 emissions in soils, 
travertine deposits) 

12:15 -> 14:15 
(incl. lunch) 

2h00 

Travel Ste Marguerite 
site 

50 Quai Charles de 
Gaulle, 69006 Lyon 

180 km 14:15 -> 16:45/17:15 2h00 (by car) 
2h30/3h00 
(by bus) 

 

1.2 Other information 
Two sites close to each other will be visited, namely the site of Saladis (first) and the site of Sainte 

Marguerite (second). The visit to the Sainte Marguerite bottling facility will depend on availability of 

staff on site (the facility will be audited at the end of October and the date is not yet determined). 

The maximum number of participants is 40 (two groups of 20 people on site). 

As the visit mostly includes natural features, it is recommended to have walking shoes, adequate 

clothes (windproof jacket, warm pullover) and/or rainwear (or umbrella). The weather can change 

quickly at the end of October (the site is located at an altitude of about 340 m).  

Personal protective equipment is not required. It is specified that, on the Sainte Marguerite site, access 

to the old buildings and the old factory will be strictly forbidden for security reasons. 
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Lunch will be available on site in the form of a packed lunch. Participants will be contacted to choose 

between 2 or 3 menus to accommodate their dietary requirements (normal/vegetarian/gluten free). 

 

2. What to see? 
A guidebook will be given to each participant. Below are some of the features to be seen, either during 

the drive or during the site visit. 

 

2.1 During the bus journey 
Main geological features (see map below):  

- Hercynian massifs (Monts du Lyonnais and Forez), of various lithologies (especially Monts du 

Lyonnais) ; 

- North of Forez graben and Limagne d’Allier graben, related to the Oligocene extension (West 

European rift) because of the Alpine orogeny. 

 

 

Geological map (scale: 1/1000000) along the journey (Lyon to the East; Ste Marguerite to the West). 

Sedimentary formations in yellow/pale blue; basement formations in red/green; volcanic formations in 

dark blue. 
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2.2 Saladis springs 
Two mineral springs (Na-HCO3 type with non-negligible Cl amounts) on the western alluvial terraces 

of the Allier River (alternating pebbles of various types). 

Several episodes of travertine deposition (Casanova et al., 1999; Rihs et al., 2000). 

New species of diatoms recently described in these springs (Lai et al., 2019; Beauger et al., 2020). 

 

 

Overview of the springs and boreholes on both sides of the Allier River: left: Saladis springs; right: Ste 

Marguerite group. “forage”= borehole; “sondage”= geotechnical drill. Not all boreholes are accessible 

(some are plugged). 
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Overview of the “Grand Saladis” spring and detail of CO2 bubbling (© F. Gal). 

 

2.3 Ste Marguerite site (springs and hydrothermal manifestations) 
Numerous occurrences of mineral waters (springs and boreholes) are reported on the eastern terrace 

of the Allier River in front of the Saladis springs (see map above). Like the Saladis springs, Sainte 

Marguerite waters are Na-HCO3(Cl) waters with high CO2 content and are flowing thanks to the fault 

network of the Limagne d’Allier graben (channelling the flow of the Allier River). 

Below some features to be seen. 

 

 

Overview of the Sainte Marguerite site and the Allier River (© F. Gal); old bottling facility and former 

spa. 
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Bubbling in the riverbed (nearly pure CO2) (© F. Gal). 

 

 

Two mineral occurrences: left: Tennis spring and associated modern microbial deposits; right: the 

Brissac geyser (© F. Gal). 
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Travertines deposits and halophile vegetation (© F. Gal). The Conservatory of natural spaces of 
Auvergne and “Eaux Minérales Gazeuses de Sainte-Marguerite” (owner of the site) protect this very 
specific area. 
 

 

Carbonate and iron oxides rich deposits (© F. Gal). 
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Soil gas sampling at the Ste Marguerite site (© F. Gal). 

 

2.4 What will be done on site? 
The topics include (but may not be restricted to): 

- Site seeing (springs, boreholes, geyser, bubbling in riverbed – if water level is not too high); 

hydrothermal circulations and rising of mineral waters;  

- Travertines deposition and specific vegetation;  

- Gas monitoring to describe how strong the CO2 concentrations vary over short distances 

(lateral and vertical); 

- Visit to the water bottling facility in Sainte Marguerite, depending on the date of the facility 

audit. 
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