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Here we shall investigate the displacement of wet granular mixtures and deformable porous media by an invading
gas. The experiment is straight forward: a mixture of grains and fluid is loaded into the gap between two glass
plates, followed by injection of gas at constant rate.

As it turns out, the resulting dynamics is far from simple. Several forces are at play including pressure,
viscous, capillary and frictional forces. It is the interplay between these that determine the flow and displacement
patterns. We vary three parameters in the experiment: the filling fraction of granular material, the rate of injection,
and the elasticity of the system as a whole. The experiments display a surprising diversity in the displacement
dynamics that results, producing striking morphologies including frictional fingers, stick slip bubbles, viscous
fingers and fractures.

We present experimental results, images and movies of the various dynamic modes that the system dis-
plays, and discuss the physical mechanisms that govern the different pattern formation processes. The results are
summarized in phase diagrams displaying the various dynamic modes and the transitions between them.



