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Chemical and physical disequilibrium in the Earths oceans, atmosphere and subsurface can
lead to gigantic convective flows of methane and carbon dioxide. Examples in the atmosphere
and oceans include the turbulent plumes formed during the Icelandic volcanic eruption (2010) and
the large number of methane plumes found recently in the Arctic Sea (2013). In the sub-surface,
when carbon dioxide dissolves in the water contained in the porous rock, the heavy CO2-rich fluid
sinks driving vigorous laminar convection [1]. A further example is the flow of dissolved methane
under osmotic forces in the porous rock near mud volcanoes on the seabed [2]. In this talk, we
focus on how the interaction between hydrodynamics and chemistry can drive fluid flow, including
examples that are thought to be of relevance for the origin of life [3].
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