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Giant Salt Domes: how they form and their uses for energy 

storage and waste disposal - Dr Ian Davison 
Evaporated sea salt compresses to form a rock known as halite. Buried halite is an 
exceptionally weak viscous rock that flows easily over long geological time periods. It can 
take on a variety of complex shapes but often is found as large upright pillars or salt domes 
cutting though sedimentary layers. Giant salt domes are usually covered by thick sediment 
and therefore rarely visible unless imaged by using seismic surveys. Salt is less dense than 
most sediments so it tends to rise and can produce large domes up to 10 km high and 
several km in diameter. As the salt rises the sediments deform and wrap around the salt 
producing an upturned skirt which can be up to 1 km wide and large enough to produce a 
hydraulic traps for oil and gas. These have been extensively exploited since the first gas wells 
were drilled in China in 360 BC. Salt can also escape to surface and flow over the seabed in a 
similar way to glacier ice flowing downhill. Salt glaciers can be observed flowing at the 
present day in the Great Kavir desert in Iran and on the ocean bottom in the Red Sea. 
Examples of these complex geological structures will be presented from some of the world’s 
most spectacular salt basins. 

Many of the largest hydrocarbon fields in the world are associated with salt domes, however, 
in recent years attention has turned to using caverns excavated in salt to store energy and 
toxic waste. Salt caverns are created by solution mining with dissolution by water, or 
mechanical mining. Methane gas storage is a key element of the European gas pipeline 
network which relies heavily on Russian supplies. Storing methane in open caverns is much 
more cost effective than in formerly depleted porous reservoirs of sandstone or limestone; 
and the gas can flow back to surface more quickly when the tap needs to be turned on. This 
alleviates short term gas shortages and avoids gas price spikes. The UK is particularly 
vulnerable because there are no substantial gas storage facilities. Toxic (non-nuclear) waste 
can be stored safely and efficiently in salt caverns. Nuclear waste is currently stored in New 
Mexico; although no new waste has been added since an underground fire in 2014. The UK’s 
current preferred site for nuclear waste is the surface repository at Sellafield, which begs the 
question-is this safer than storing high grade waste deep within a salt body? 

Recent research has indicated that salt domes can be used as giant batteries. Plans are 
currently well advanced for a giant battery in a salt dome in Germany operated by RWE. They 
are also developing a hydrogen storage facility in a salt cavern, with hydrogen generated from 
renewable energy sources. 


Ian  Davison worked as a North Sea oil exploration geologist before becoming an academic 
lecturing in the Federal University of Bahia, Brazil and the University of London. He directed 
an internationally renowned consultancy working in salt tectonics and frontier oil exploration 
in many places around the world before retiring to Devon last year. He has written nearly 100 
papers in peer-reviewed journal. For further info: www.earthmoves.co.uk 


