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Deep-sea mud volcanoes - a window to alteration processes in old oceanic
crust?
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A number of deep sea mud volcanoes (>4700 m water depth) were discovered during a recent expedition with the
German research vessel Meteor along a prominent WSW-ENE trending strike-slip fault (SWIM 1; Zitellini et al.,
2009) in the western extension of the Gulf of Cadiz (NE Atlantic). Mud volcanism was unambiguously related to
tectonic activity along the fault and fluids expelled at these sites show a very distinct geochemical composition
that has not been reported from any other mud volcano to date. In previous studies on deep-water mud volcanoes
in the Western Gulf of Cadiz accretionary wedge it was hypothesized that the discharge fluids were affected by
alteration processes occurring in the old (>140 Ma) and deeply buried (>4 km) oceanic crust (Scholz et al., 2009;
Sallarès et al, 2011). This hypothesis is supported by recent findings at the mud volcanoes located to the west of
the realm of tectonic deformation driven by the accretionary wedge of the Gulf of Cadiz. Pore water geochemical
analyses revealed fluid sources from oceanic crust and oldest sedimentary strata. Regardless of the ultimate source,
these findings suggest that large strike-slip faults may play a significant, yet unrecognized role in terms of fluid
circulation and element redistribution. To date, hot vents and cold seeps occurring at active spreading centers and
forearcs of subduction zones have been pinpointed as hotspots of fluid activity. However, bearing in mind that
transform-type plate boundaries are equal in length compared to other types of plate boundaries, fluid exchange at
this type of plate boundary may provide a similarly important pathway for water and element exchange between
the lithosphere and ocean.
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