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Crustal fluids in the Nepal Himalaya:  
spatial organization and sensitivity to the earthquake cycle
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Over its 800 km strike, the Nepal Himalaya exhibits numerous geothermal zones located in the vicinity of 
the major thrust fault systems. Characterised by high thermal gradient, the hydrothermal sites show various 
surface manifestations: thermal springs, travertine deposits, hydrothermal alteration, ‘tectonic’ fumaroles and 
diffuse degassing structures. Gas released is dominated by carbon dioxide (CO2), with steam and trace gases 
(hydrogen sulphide, radon, helium). Isotopic signature suggests that CO2 is produced at pluri-kilometric depth 
by metamorphic activity, percolates toward the surface along fault and fracture networks, and can mix with 
infiltrated meteoric waters and degas at shallow depths before reaching the surface. The hydrothermal activity 
depicts a large-scale spatial organisation related to the seismic segmentation of the chain. Catastrophic events 
such as large earthquakes influence the temporal variations of the hydrothermal activity. The hydrothermal 
systems appear as precious assets for the study of past, present and future Himalayan orogenic activity, and a 
unique probe of active metamorphic and alteration processes.
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