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CONCLUSIONS 
The diversity of hypogenic caves is now placed in 

a global model, explaining all of the  kinds of patterns 
encountered, stressing their dependence on geological 
structure, groundwater recharge, and the particular 
speleogenetic processes at work. In addition to hypogenic 

Figure 7.  A sub-type of the 3D maze, the 2D maze 
confined under an inclined impervious roof. Grotte 
de Saint-Sébastien (France). The dip is towards the 
SE, water used to well up towards the left (sketch 
Ph. Audra, photo. J.-Y. Bigot)

Figure 8. Deep phreatic shafts. Zacaton shaft is one of the numerous windows 
in the karst aquifer of the Tamaulipas area (Mexico), reaching a depth of 329 
m (Photo A. Palmer). Investigation showed nearby volcanoes were the source 
of H2S. Microbial activity based on sulfur oxidation is present (GARY AND 
SHARP 2006)

Figure 9. Upwardly dendritic caves. Left: Sátorkö-puszta Cave, Hungary, has been used to represent thermal speleogenesis. Upward-
ly dendritic spheres develop above a basal chamber (survey in FORD AND WILLIAMS 1989). Center: Chevalley shaft, France (AUDRA et 
al., 2007). Right: stacked up spheres in Serpents Cave, France, which is close to Chevalley (photo. S. Jaillet)

caves developed at depth by mixing corrosion and rising 
flow, some hypogenic caves develop in the atmosphere 
at -or above- the water table, mainly by condensation-
corrosion, due to the combination of thermal convection, 
sulfuric and carbonic corrosion.
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Figure 10. Isolated chambers. Thermal hypogene flow degasses at shallow depth, thermal convection with CO2 (or H2S) gas enhanc-
es strong condensation-corrosion and the development of large isolated chambers. They tend toward a hemispherical shape. Simulta-
neously, a massive calcite deposit occurs in the lake, oversaturated after CO2 degassing; Champignons, France (sketches J.-Y. Bigot)

Figure 11. Water table Sulfuric cave. Headwards evolution by condensation-corrosion along the water table, supplied with major 
sulfuric upwelling along a fracture. Simultaneously, thermal water heats the air to induce convection, condensation-corrosion occurs, 
bells and chimneys develop, some finally break through to the surface. The white arrows indicate the direction of cave development 
(inspired from Cueva de Villa Luz, Mexico)

Figure 12. Chat Cave, France. The long profile with a very low gradient (0.7%) results from the 
sulfuric acidic water flow (plan from M. ROUSSEAU, profile Ph. Audra)

Figure 13. Sima del Vapor, 
Spain. The temperature of the 
air at bottom is 41 °C, giving 
rise to convective airflow in 
winter,  with a condensation 
plume outside (survey Cuatro 
Picos, Cartagena)
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