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Abstract In this paper we examine the role salt tectonics can play in a number of key energy
transition technologies, namely, energy storage as gas in salt caverns (e.g. hydrogen and com-
pressed air), CO2 storage, and geothermal energy. For each of these technologies we explore: i)
fundamental concepts and driving forces; ii) how andwhy the properties of salt are of importance;
and iii) the key salt-related technical challenges, potential future research directions, and techni-
cal approaches needed for large-scale development. We highlight how salt-bearing basins offer
vast potential for development throughout the energy transition including, but not limited to: i)
the likely demand for thousands of new hydrogen storage caverns inside salt bodies by 2050; ii) a
likely early focus for porousmedia CO2 storage sites in basins strongly influenced by salt tectonics;
and iii) enhanced geothermal energy potential in and around salt bodies. Effective exploitation of
these resources will require a deeper understanding of the internal composition, geometry, and
evolution of salt structures and their surrounding sediments, and potentially the development of
more predictive models of salt tectonic behaviour. Critically, we see the need to integrate learn-
ings of salt tectonics gained in the academic, mining, solutionmining, and oil and gas communities,
and apply a fresh perspective to answer research questions of relevance to the energy transition.
Developing this new understanding will help optimise design, reduce geotechnical risk, and im-
prove efficiency for energy transition technologies, thus indicating a strong future demand for
salt tectonic research.

1 Introduction

The properties of salt (the term ‘salt’ refers to rocks
composed mainly of evaporite minerals, especially
halite) have long been exploited in the search for
hydrocarbons, with its fundamental properties influ-
encing all of the key petroleum play elements (e.g.,
Kirkland and Eva, 1981; Mello et al., 1995; Warren,
2006; Jackson and Hudec, 2017). For example, salt is
i) thermally conductive, meaning it quickly removes
heat from underlying source rocks and allows source
rocks below the typical oil window to remain pro-
ductive in very deep traps (e.g., Mello et al., 1995);
ii) mobile, such that salt-related deformation gener-
ates a myriad of trapping locations and styles within
salt-bearing basins, whereas the structural deforma-
tion modifies topography and bathymetry and there-
fore influences the distribution of syn-deformational
reservoirs (e.g., Seni and Jackson, 1983; Hodgson et al.,
1992; Rowan and Weimer, 1998; Gee and Gawthorpe,
2006; Winker and Booth, 2000; Cumberpatch et al.,
2021); and iii) self-healing and crystalline meaning
it is in most cases impermeable to pore water, hy-
drocarbons, and gases, and thus typically forms an
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ideal seal, to such an extent that 14 of the world’s 25
largest oil fields are sealed by salt (Warren, 2006) (Fig-
ure 1). The sealing behaviour of salt has also been ex-
ploited to store oil, gases, andwastes in underground
salt caverns (e.g., Gillhaus and Horvath, 2008). These
characteristics have driven the pursuit of salt tectonic
knowledge over the past century (e.g., see summaries
in Jackson, 1997; Jackson and Hudec, 2017).

Figure 1 – Salt structures and their influence on petroleum
system elements (Jackson and Hudec, 2017). Reproduced
with permission of Cambridge University Press through
PLSclear.
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